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Euthanasia in Belgium — 16 years after its legalization

Eutanazja w Belgii — 16 lat po legalizacji

Iwona Pigko$-Lorenc' {2/, Malgorzata Piecuch’ {2, Weronika Gajdzik' {2/, Agata Wypych-Slusarska?

'Studenckie Koto Naukowe przy Zaktadzie Epidemiologii, Wydziat Nauk o Zdrowiu w Bytomiu,
Slaski Uniwersytet Medyczny w Katowicach
2Zaktad Epidemiologii, Wydziat Nauk o Zdrowiu w Bytomiu, Slaski Uniwersytet Medyczny w Katowicach

ABSTRACT

INTRODUCTION: Euthanasia is generally defined as an act or negligence that causes death, and consequently, interrup-

tion of the suffering of an incurably ill person.

MATERIAL AND METHODS: The analysis was based on the data of the European Institute of Bioethics. The main

source of information was the Reports of the Belgian Federal Committee for Euthanasia Control and Evaluation Nos.

1-8.

RESULTS: Just a year after legalizing this practice in Belgium, 235 people were subjected to ‘assisted death’. In 2017,

the number of euthanasia procedures exceeded 2300. In the years 20022017 a total of 17,063 euthanasia procedures

were performed. In recent years, the age structure of people undergoing euthanasia has changed. The number of people

from the age of 80 and up is increasing, and it decreases at the age of 40—59. The main places of the death of patients

remain the home and hospital.

CONCLUSIONS:

1. Since the legalization of euthanasia in Belgium, the number of people submitting to this procedure has been steadily
increasing.

2. Inrecent years, euthanasia in the patient’s home and in nursing homes is more often observed.

3. The most common reasons for euthanasia include neoplastic diseases.

KEY WORDS

euthanasia, Belgium, assisted suicide, incurable diseases
STRESZCZENIE

WSTEP: Eutanazja to pojgcie ogolnie definiowane jako czyn badz zaniedbanie powodujace $mierc, a w konsekwencji
przerwanie dotychczasowego cierpienia osoby nieuleczalnie chore;j.

MATERIAL | METODY: Analiz¢ przeprowadzono na podstawie danych Europejskiego Instytutu Bioetyki. Gtowne zrod-
to informacji stanowity Raporty Belgijskiego Federalnego Komitetu ds. Kontroli i Oceny Eutanazji nr 1-8.

WYNIKI: Juz rok po zalegalizowaniu eutanazji w Belgii 235 0sob zostato poddanych ,,wspomaganej $mierci”. W roku
2017 liczba eutanazji przekroczyta 2300. W latach 2002-2017 wykonano Iacznie 17 063 eutanazje. Na przetomie
ostatnich lat zmieniala si¢ struktura wieku osob poddajacych si¢ eutanazji. Zwicksza si¢ liczba 0sob od 80 roku zycia
wzwyz, a zmniejsza w wieku 4059 lat. Gléwnym miejscem $mierci pacjentdw pozostaje dom i szpital.
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WNIOSKI:

1. Od momentu legalizacji eutanazji w Belgii liczba 0s6b poddajacych si¢ temu dziataniu stale wzrasta.
2. W ostatnich latach czgsciej obserwuje si¢ przeprowadzanie eutanazji w domu pacjenta oraz w domach opieki.
3. Sposrdd najezestszych przyczyn eutanazji wymienia si¢ choroby nowotworowe.

StOWA KLUCZOWE

eutanazja, Belgia, samobojstwo wspomagane, nieuleczalne choroby

INTRODUCTION

Euthanasia is generally defined as an act or failure to
act that causes death, with consequent cessation of the
suffering of a terminally patient. It is an act that leads to
the direct termination of life by a person in the terminal
stage or by medical personnel at the request of that per-
son [1]. At present, euthanasia is ever more frequently
treated as the free choice of every person to decide to
end their life. Although it is still very controversial, in
many countries we can observe the development of le-
gislation related to regulating the administration of this
procedure [1,2,3].

The laws of many countries include a division of eutha-
nasia into active and passive. The former involves the
doctor to consciously and actively cause or accelerate
the patient’s death, while the latter involves the cessa-
tion of therapeutic actions in the patient, which leads to
their death [4].

In countries where euthanasia is legal, the person com-
mitting it can do so with the help of an assistant, but
only if he or she has no selfish motives. The assistant
cannot make personal gains as a result of the act of
euthanasia [2].

Belgium legalised euthanasia as the second country in
the world, on 28 May 2002, about three years following
a public debate involving government committees. It
was based on the experiences of the Netherlands and
Oregon, and the public was confident that any flaws in
Dutch law would be addressed and resolved in Belgian
legislation [2,5]. According to Belgian law, euthanasia
is defined as the deliberate taking of a person’s life at
their request. At the same time, the doctor meeting this
request is not subject to criminal prosecution provided
that certain conditions are met. Above all, the patient’s
condition has to be grave and accompanied by conside-
rable physical or mental suffering. At the same time, the
patient must be legally competent and aware at the time
of making the decision.

The decision should be voluntary, carefully considered
and not made under coercion. Before the euthanasia
procedure is performed, the doctor is obliged to inform
the patient about their condition, life expectancy and
discuss palliative treatment options as well as available
therapies. At the same time, the doctor must be certain
of the constant physical and mental suffering caused by
the illness and consult another independent and com-
petent doctor on the terminal character of the patient’s
condition. If the consulting doctor determines that the
patient will not die shortly, then the patient’s condition

should be consulted with another doctor. For instance,
a psychiatrist or a specialist in the patient’s illness.

The patient’s request for euthanasia is in the form of
a document made in writing by the patient or a person
designated by the patient in the case the patient is not
able to do so. It must be an adult and one having no
material benefit related to the patient’s death. This do-
cument is attached to the patient’s medical history. The
patient may cancel this document at any time.

An amended law extending the right to euthanasia to
minors, regardless of their age, entered into force in
Belgium on 13 February 2014 [5]. The adoption of this
law has resulted in Belgium being the first country in
the world to allow legal euthanasia among children [1].
This study aims to present epidemiological data on the
number and reasons for euthanasia in Belgium between
2002 and 2017.

MATERIAL AND METHODS

The analysis was based on data from the Institut Eu-
ropéen de Bioéthique-European Institute of Bioethics
(IEB-EIB). The main source of information was the
Reports of the Belgian Federal Commission for Eutha-
nasia Control and Evaluation (Commission fédérale de
Controle et d’Evaluation de I’Euthanasie, Rapports aux
Chambres législatives) Nos. 1-8[7,8,9,10,11,12,13,14].
The data on the number of euthanasia procedures per-
formed in 2002-2017, including the reasons for eutha-
nasia, age and sex of euthanised patients, as well as the
place of its performance, are presented.

RESULTS

The number of euthanasia procedures in Belgium
has been increasing steadily since its legalisation (Fig-
ure 1). One year following introduction of the law, 235
people decided on ‘assisted death’.

Three years later, in 2006, this number nearly doubled,
which was an 82.5% increase compared to 2003. A sig-
nificant increase in the number of persons undergoing
euthanasia continued until 2014 and then stabilised be-
tween 2015 and 2016. In 2017, the number of acts of
euthanasia carried out increased by 13.9% compared to
the previous year. Between 2002 and 2017, euthanasia
was performed a total of 17,063 times in Belgium.
Following an analysis of the percentage of acts of
euthanasia performed based on sex, it can be observed
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that men, more often than women, decide to end their
lives in this way (Figure 2).

These differences were particularly evident soon af-
ter legalisation: 4 percentage points higher in men in
2004-2005 and nearly 8 percentage points in 2006—
—2007. In subsequent years, the percentage of women
and men in the total number of euthanasia procedures
was relatively stable.

According to the law, euthanasia is allowed in vario-
us places. Initially, after legalisation, most euthana-
sia procedures were performed in hospitals (54.1% in
2002-2003 and 53.6% in 2004-2005), followed by the
patients’ homes (40.9% and 39.2% respectively). The
nursing home as a place of ‘assisted death’ was chosen
in only about 5% of cases. In the following years, the

: Euthanasia in Belgium

percentage of acts of euthanasia carried out in hospitals
gradually decreased, which was related to the increase
in carrying out this procedure in patients” homes as well
as nursing homes. In the period 2016-2017, 45.1% of
the euthanasia procedures performed took place in the
patients” homes, 38.9% in hospitals and 13.9% in nur-
sing homes. The percentage of euthanasia procedures
in hospitals has, therefore, decreased compared to pre-
vious years. This change underlines the critical role of
the family doctor in terms of considering the request for
such a procedure, as well as its execution. The details
are shown in Figure 3.

Over the last 16 years, the age structure of people un-
dergoing euthanasia has changed. In the first years after
legalisation, it could be observed that the percentage
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Fig. 1. Total number of euthanasia procedures carried out in Belgium in 2002-2017.
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Fig. 3. Place of performing euthanasia over the years.
Ryc. 3. Miejsce wykonania eutanazji na przestrzeni lat.

of people who were euthanised was the highest in the
60-79 age group (48.3%), in the younger group (40—59
years of age) it was 32.0%, while in people over 80 —
16.2%. In the following years, the percentage of older
people (over 80) has increased, while the percentage of
younger people undergoing this procedure decreased.
Data from the latest 2016-2017 report indicate that
euthanasia was performed in 1.4% of patients under 39,
12.7% of patients aged 40-59, 47.4% in patients aged
60-79, and 38.5% in the case of patients aged 80—89.
Patients aged 90-99 constituted 9.5% of cases, and pa-
tients over 100 years — 0.4% (Table I).

The reasons for euthanasia vary, but within the 16 years
of legalisation, the most frequently cited reason is can-
cer. In 2002-2003, the percentage of acts of euthanasia
due to cancer was nearly 83%, while a little more than
17% were due to neuromuscular (12.4%), respiratory
(1.2%), cardiovascular diseases (2.3%) and other causes
(1.5%). Although cancer is still the primary reason for
euthanasia, a downward trend can be observed. How-
ever, the percentage of other illnesses cited as the reason
for euthanasia is increasing. According to the data pre-
sented in the 2016-2017 report, the leading cause was
cancer (64.1%). Other grounds for requesting euthana-
sia included multimorbidity (16.4%), neuromuscular
diseases (6.9%), cardiovascular diseases (3.9%), respi-

ratory diseases (3.2%) and others (3.7%). The so-called
‘other’ diseases include trauma, toxicosis, osteoarticu-
lar diseases, connective tissue diseases, genitourinary
and digestive diseases, AIDS, infectious and parasitic
diseases, eye diseases, endocrine diseases, congenital
malformations, skin, blood and haematopoietic dis-
eases, as well as immune system disorders. The struc-
ture of reasons for performing euthanasia in the given
years is presented in Table II.

Table I. Age of those subjected to euthanasia
Tabela I. Wiek oséb poddanych eutanazji

2002-2003 3.5% 32.0% 48.3% 16.2%
2004-2005 6.3% 28.2% 48.8% 16.7%
2006-2007 2.1% 25.0% 54.7% 17.6%
2008-2009 1.9% 21.5% 51.8% 24.8%
2010-2011 2.2% 17.2% 52.1% 28.5%
2012-2013 1.9% 15.9% 48.5% 33.7%
2014-2015 1.4% 14.2% 48.6% 35.8%
2016-2017 1.4% 12.7% 47.4% 38.5%
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Table. Il Reasons for euthanasia
Tabela Il. Przyczyny wykonanych eutanazji

2002-2003 82.6 12.4 12 2.3 b.d. b.d. 1.5
2004-2005 83.3 6.7 2.3 2.3 12 2.7 1.5
2006-2007 81.2 8.8 1.9 24 1.0 17 3.0
2008-2009 79.0 71 31 35 2.2 2.0 31
2010-2011 75.1 7.6 29 53 2.8 1.9 4.4
2011-2012 714 6.1 34 54 37 5.0 5.0
2013-2015 67.7 6.9 31 5.2 31 9.8 4.2
2016-2017 64.1 6.9 3.2 39 1.8 16.4 37
DISCUSSION thus does not fully define the term euthanasia [15]. Lux-

Euthanasia is not a product of modern medicine; it
was accepted and used already in ancient times. The
Greeks explained euthanasia as a light, good death,
without suffering. The meaning of euthanasia has chan-
ged over the centuries. In modern times, most philo-
sophers and doctors have considered euthanasia to be
a process of natural death, which is to be taken care
of by all medical professionals through mental support
and symptomatic treatment. In 1605, Francis Bacon
used the word euthanasia for the first time, claiming
that it is a doctor’s duty to provide the patient with
a peaceful and gentle death without pain and suffering.
The nineteenth-century philosopher Nietzsche conten-
ded that a person should kill themselves if their life is
only a source of worthless suffering to them.

The Second World War caused a radical change in thin-
king about euthanasia. In 1948, the United Nations in-
troduced the Universal Declaration of Human Rights,
which unconditionally protects the life and dignity of
every human being. Topics related to euthanasia resur-
faced in the late twentieth century, and social discus-
sions as well as the development of various ethical atti-
tudes were some of the stages leading to the legalisation
of euthanasia in some countries in the twenty-first cen-
tury [4].

The Netherlands was the first country in the world to
legalise euthanasia. Since 1990, Dutch law stopped
persecuting doctors for facilitating ‘assisted death’;
and the ‘Termination of Life on Request and Assisted
Suicide (Review Procedures) Act’ granting the right to
euthanasia came into force in 2002 [15]. Nonetheless,
for 30 years, there have been constant debates about
this procedure in the Netherlands. Interestingly, the
word euthanasia is not used even once in the above Act.
It includes 24 articles, only two of which refer to the
criteria and conditions necessary to terminate life at the
request of the patient, while the rest are purely informa-
tive and deal with the technical issues of euthanasia. It
is also important to note that the Act does not provide a
precise definition of ‘termination of life on request’ and

embourg is the third European country that has legali-
sed euthanasia. The act legalising this procedure came
into force in 2009 [16]. The laws concerning ‘assisted
death’ are similar in all Benelux countries. In 2002, the
Netherlands adopted a law allowing euthanasia and
the assistance of doctors in carrying out this procedure
which gave rise to similar legislation being approved in
Belgium and Luxembourg. Notwithstanding, it should
be noted that the Belgian law does not allow medical
assistance in carrying out assisted death [17].

The statistics on the number of euthanasia acts perfor-
med in the Netherlands from 2002 to 2017 are similar
to those for Belgium. The number of euthanasia proce-
dures carried out each year increases [18]. Until 2003,
there was a slight downward trend (1815 patients; in
comparison, in 2000 — 2123), in 2004-2005 the num-
ber of acts of euthanasia started to increase until 2006
when another gradual decline was observed. The follo-
wing years brought another increase, up to 5516 cases
in 2015 [19,20,21,22].

In 2016, 6091 patients underwent euthanasia, with this
number constituting 4% of the total number of deaths
[23]. In 2017, 6585 euthanasia cases were reported
(4.4% of the total number of people who died in the
Netherlands in 2017) [24]. These statistics do not in-
clude the number of euthanasia procedures performed
outside the country, as well as those that may have been
performed illegally.

Analysing the sex of people in the Netherlands, there is
a slightly higher percentage of men than women who
undergo euthanasia (in 2017 — 51.4% men and 48.6%
women). Cancer remains the main reason for euthana-
sia reported in both years (2016-2017), followed by
neurological disorders though much less frequently
cited, in addition to cardiovascular and respiratory
diseases [23,24].

At this point, attention should be drawn to the possible
occurrence of issues in terms of pain management and
the effectiveness of the applied analgesic pharmacothe-
rapy. It may be necessary to intensify the treatment of
pain and to broaden research on the possibilities of
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pain reduction. It is possible that an improvement in
this respect would result in a decrease in the number
of euthanasia cases. An additional aspect worth men-
tioning is psychological support of the patient. It would
be advisable to consider introducing new methods to
improve the mental condition of the patient, but also
their family, who, being close to the person requesting
euthanasia, certainly need support. These issues are not
only a problem of the Benelux countries as they are uni-
versal and represent a challenge to public health.

In Poland, opinions on the legalisation of euthanasia are
polarised, and there is no explicit consent for this type
of practice [25,26]. Nevertheless, this topic resurfaces
every now and then in the public debate. In the light
of social changes and liberalisation of values, it can-
not be ruled out that Poles will change their attitudes
towards euthanasia. Along with the discussion on the
possibility of terminating life earlier, there will be pro-
blems related not only to the ethical aspect but also to
the psychological or legal factors. There are also que-
stions about the possibilities and efficiency of palliative
care, the support provided to the patient, as well as the
options of pain management. All these questions are
also becoming a challenge to public health in Poland.
Given the demographic changes associated with an age-
ing population, the increase in the average life expec-
tancy and the incidence of chronic diseases, the dilem-
mas of life, death and suffering cannot be overlooked.
At the same time, it is impossible to precisely predict
how the statistics would develop if euthanasia were le-
gal in Poland.

In Belgium, euthanasia was most often performed in the
groups of people aged 70-80, then 80-90 and 60-70
[23,24]. At the same time, it should be noted that the
second most common reason for this type of death was
multimorbidity, which is often typical of older age.
Therefore, carrying out euthanasia in these age groups
may also be for noncancerous reasons. Perhaps these
patients are more likely to suffer from cardiovascular,
respiratory or neurological disorders. Nonetheless,
more statistical data are needed to understand these
relationships fully. In Luxembourg, as in Belgium, the
main reason for euthanasia is cancer. The question of
how to deal not only with the already mentioned pain
but also with loneliness, disability or problems in every-
day life activities remains open. The accumulation
of various pathological conditions may hinder psy-
chological and social functioning, and thus intensify
the feeling of pain, which in the patient’s opinion, is
unbearable.

Shortly after legalisation, the most frequent place of
euthanasia in Belgium was the hospital, followed by the
patients’ homes. However, with time patients decided
that their place of death should be the home. Data on
euthanasia in the Netherlands in recent years show a si-
milar pattern — the main places of assisted death are the
patients’ homes, and less often hospices, nursing homes

or hospitals [23,24]. Based on the analysed data, it is
not possible to precisely determine whether the reason
for euthanasia and the place of its performance are re-
lated. However, it is possible that the place of death,
which is the home, is chosen by patients suffering from
chronic diseases, but not directly threatening their lives.
On the other hand, this choice may be dictated by the
patient’s desire to spend their last moments in a friendly
and familiar environment.

The issues of euthanasia, its legalisation and conse-
quences are and will continue to be very controversial,
particularly with regard to the novel provisions that
provide for the possibility of euthanasia to minors. In
Belgium, this possibility was allowed in 2014, and
two years later, the first act of euthanasia on a minor
was performed. Between 2016 and 2017, three eutha-
nasia procedures were carried out in children and ad-
olescents aged 9, 11 and 17 [6]. In the Netherlands, in
2016, one minor was euthanised, while in 2017, there
were three more cases [23,24]. The Dutch legislation is
not as far-reaching as the Belgian one but also allows
for the euthanasia of minors, under certain conditions.
Euthanasia in children aged 12—16 can only be perfor-
med with the voluntary consent of parents or legal guar-
dians. In the Netherlands, there are two possibilities to
give consent to terminate your own life: in writing or
orally. Written consent is more important, especially if
the person is no longer able to give consent orally and
the doctor decides to euthanise.

The decision-making process is different when a patient
is diagnosed with a mental illness. In such a case, the
doctor is obliged to consult with two independent per-
sons, including a psychiatrist [15]. Notwithstanding,
it is important to note here the ethical doubts that will
always exist, especially for minors, the mentally ill or
patients in a coma. The rationale for carrying out eutha-
nasia in the case of children, cited in the Report of the
Belgian Federal Commission for Euthanasia Control
and Evaluation, included incurable and severe illnesses
that would result in death in a short time, such as Du-
chenne muscular dystrophy, malignant neoplasms of the
eye, brain or other elements of the central nervous sy-
stem (gliomas) and cystic fibrosis. In the Commission’s
view, extending the right to euthanasia to minors who
are conscious of the decision they are making is sen-
sible because it is intended to allow them a free choice
to terminate their lives [6].

Discussions around euthanasia, independent of legal
regulations, concern every society and become a chal-
lenge to public health due to the multidimensionality of
the issue. The fact that euthanasia is not legal in Poland
does not mean that there is no problem. One can even
say that the relevant legislation is only the tip of the
iceberg. Public discourse and scientific literature should
take up such issues because behind them lurk the
problems related to palliative care, coping with pain,
suffering and the approach to other people.
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CONCLUSIONS

1. Since the legalisation of euthanasia in Belgium, the
number of people who undergo this procedure has
been continuously increasing.

2. In recent years, euthanasia is more frequently carried
out in patients” homes and nursing homes.

3. The most common reasons for euthanasia include
cancer.
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CASE REPORT

Adnexal torsion — can laparoscopy wait?

Skret przydatkéw — czy laparoskopia moze poczekac?
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ABSTRACT

Adnexal torsion is a rare emergency condition and its diagnosis is challenging as the clinical presentation is nonspeci-
fic. About half of the cases of adnexal torsion are not identified in a timely manner. It is important to undergo prompt
surgery to preserve ovarian function. Our article describes the clinical presentation of adnexal torsion and early surgical
intervention to preserve the adnexa in a young woman.
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adnexal torsion, ovaries, laparoscopy
STRESZCZENIE

Skret przydatkow jest rzadkim stanem naglym, a jego diagnoza jest wyzwaniem, poniewaz objawy kliniczne sa niecha-
rakterystyczne. Okolo potowy przypadkow skretu przydatkow pozostaje nierozpoznana w odpowiednim czasie. Podje-
cie szybkiego leczenia operacyjnego jest istotne, aby zachowac funkcje jajnika. W artykule opisano objawy kliniczne
skretu przydatkow i wezesng interwencje chirurgiczng pozwalajaca na zachowanie przydatkéw u miodej pacjentki.
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A 17-year-old female patient was brought to the Gynae-
cology and Obstetrics Department Admission Room
by Emergency Medical Services (EMS) because of se-
vere abdominal pain in the right lower quadrant lasting
for about 3 hours. In addition, she had been experien-
cing intense nausea for two hours. It was the 6th day of
her menstrual cycle; the patient menstruates regularly.
She had never had a gynaecological examination be-
fore. She did not report any difficulties with micturating
or defecating. She did not report having any allergies,
illnesses or taking medications. In childhood, she
underwent tonsillectomy and appendectomy.

Arterial pressure at admission: 127/78 mmHg, heart
rate: 115 beats/minute, body temperature 38.2 degrees
Celsius. During the gynaecological examination, va-
ginal speculum did not reveal any signs of genital
bleeding or discharge. The right lower quadrant showed
tenderness to palpation; the view of the right adnexa
revealed the presence of a mobile tumour; left adnexa
with no abnormalities. With time the pain intensified
leading to vomiting.

Ultrasound examination revealed a normal uterine body
size: 49 x 37 mm, endometrium thickness: 5 mm, right
ovary: volume: 42.6 ml, with a thin-walled cyst of 55
x 48 mm, with a marked decrease in peripheral vascu-
lar resistance; left ovary: volume: 2.7 ml, with several
small follicles up to 8 mm. Normal results of laboratory
tests, BhCG concentration below 0.1 mIU/ml; normal
abdominal ultrasound. The patient was admitted to the
Gynaecology and Obstetrics Department.

The differential diagnosis was carried out smoothly in
the Department. Urinary diseases such as infection and
calculi of the urinary system were excluded — the results
of general urinalysis were normal. Due to the appendec-
tomy in childhood and normal appearance of abdominal
organs on imaging, gastrointestinal diseases were also
excluded.

The patient was scheduled for laparoscopy. Exami-
nation showed a single rotation of the right adnexa
around the ligament pedicle and the mesovarium. The
ovary was bluish brown. The uterus, the left ovary, and
fallopian tube were normal. The right adnexa were
untwisted, and then the cyst was peeled off. The patient’s
status improved post-surgery; nausea and vomiting sub-
sided. The patient was discharged on the second day
after surgery in overall good condition.

Approximately 7% of acute abdominal pain is caused
by adnexal torsion, i.e. a situation in which the ovary
and fallopian tube rotate around the vascular pedicle
and the mesovarium, leading to ischaemia due to blood
vessel clamping. Venous and lymphatic stasis leads
to haemorrhages and impaired arterial inflow with
necrosis [1,2]. The longer the time after the symptoms
appear, the more likely it is that the adnexa will need
to be removed. If left untreated, abscesses, peritonitis,
adhesions, infertility, or sepsis may develop [2]. It most
often occurs in reproductive-age women. The condi-
tions predisposing to ovarian torsion are anatomical
abnormalities, increased ovarian volume and lesions

in the fallopian tube. Half of the cases of ovarian tor-
sion are related to the presence of a pathological mass
in the ovaries, which contributes to their displacement.
Ovarian malignancies are the cause of 2% of ovarian
torsion. Ovarian torsion is usually unilateral and more
often occurs on the right side (more space predisposes
to rotation) [3].

Typical symptoms include acute or subacute abdominal
pain in the lesser pelvis (often radiating to the lumbar
region and groin), which intensifies with palpation.
Peritoneal symptoms, including nausea, vomiting and
increased body temperature, are often present. In severe
cases, symptoms of shock may also occur. In addition
to the typical clinical features, ovarian torsion may pre-
sent with recurrent pain, which, after some time, be-
comes continuous (due to cutting off the blood supply
to the ovary) [3].

The imaging study of choice when this disorder is sus-
pected is Doppler ultrasonography [4,5]. The symptoms
of ischaemia suggesting torsion include ovarian hyper-
aemia, central hyperechogenicity indicating oedema
and dilated (up to 25 mm in diameter) follicles in the
ovarian periphery [6]. In some cases, a cyst or hyper-
plasia that led to the torsion can be seen. The so-called
whirlpool sign is typically observed in twisted vascular
pedicle cases [7,8]. Evaluation of the pedicle using co-
lour Doppler ultrasound allows the viability of the ova-
rian tissue to be assessed. The torsion is also indicated
by the rotation of the adnexa to the contralateral side
of the pelvis. The presence of a mass in the adnexal re-
gion or ovarian enlargement over 50 mm on computed
tomography imaging may indicate adnexal torsion. The
lesions may be accompanied by tilting of the uterus to
the affected side. However, the sensitivity of CT in this
condition is lower than that of ultrasound [3]. There are
no characteristic changes in laboratory test results [2].
The diagnosis of ovarian torsion is usually based on
excluding other causes of lower abdomen pain [9]. Dif-
ferential diagnosis should take into account ectopic pre-
gnancy, ovarian cyst rupture, acute adnexitis, torsion of
pedunculated uterine leiomyoma, ovarian hyperstimu-
lation syndrome, acute appendicitis, gastritis, inflam-
mation of the gastric and intestinal mucosa, inflamma-
tory bowel diseases, diverticulitis, bowel obstruction,
pyelonephritis, urolithiasis and cystitis [10].

The procedure of choice is laparoscopic surgery, which
is associated with a shorter hospital stay and fewer
complications [11]. An attempt should be made to pre-
serve the ovary. First, the adnexa should be untwisted,
and then the lesions should be extirpated together with
the capsule. Tumour removal reduces the recurrence
rate by about 75% [12]. If no pathology is revealed,
ovariopexy may be considered [2,12,13].

Ovarian torsion is a gynaecological emergency that
is difficult to diagnose (in 45% of Doppler ultrasound
cases the flows are normal), and treat and requires im-
mediate intervention. Fast diagnosis of ovarian torsion
gives a chance to save the adnexa and preserve fertility
[12,14].
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ABSTRACT

INTRODUCTION: Chemerin is an adipokine, whose pro-inflammatory and carcinogenesis-related properties have re-
cently been emphasized. The aim of this study was to examine the concentrations of chemerin in the serum and saliva of
healthy subjects and patients with colorectal cancer (CRC) in II and III stage of TNM (tumor, node, metastasis) classifi-
cation as well as to assess the relationship between the results and the clinical and pathological parameters.

MATERIAL AND METHODS: 52 persons were qualified to the study, divided into two equal groups — control and study
with cancer in stage II NO and in stage III N+ according to TNM classification. Inside the groups, subgroups of persons
with normal body weight 18.5 < BMI < 25 and obese and overweight persons with a BMI > 25 were distinguished.
Serum and saliva chemerin concentrations were determined by immunoenzymatic methods.

RESULTS: The median concentrations of chemerin were significantly higher in the study group as compared to the
control group both in serum (384.36 ng/ml vs. 170.53 ng/ml) and saliva (15.45 ng/ml vs. 4.57 ng/ml; p <0.0001). In the
subgroups with a BMI above and below 25, we found no significant differences in the concentrations of chemerin either
group. There were no significant differences in the levels of chemerin in the serum or saliva between stage II and III
stage of TNM (p = 0.82 and p = 0.52).

CONCLUSIONS: The assessment of serum and saliva chemerin concentrations in patients with CRC suggests that
chemerin may be a valuable biomarker for early diagnosis of CRC. The influence of BMI on the results seems to be
insignificant in patients with CRC. It seems that in some cases an easily accepted saliva test can replace a serum one.
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STRESZCZENIE

WSTEP: Chemeryna jest hormonem wydzielanym przez adipocyty. W ostatnim czasie zwraca si¢ uwage na jej wlasci-
wosci prozapalne i zwiazane z karcynogeneza. Celem pracy bylo zbadanie stezen chemeryny w surowicy i $linie osob
zdrowych oraz chorych z rakiem jelita grubego (RJG) w I1 1 III stopniu zawansowania wedtug klasyfikacji TNM (tumor,
node, metastasis), a takze ocena zwigzku uzyskanych warto$ci z otylo$cig oraz wybranymi parametrami kliniczno-
-patologicznymi.

MATERIAL | METODY: Do badania zakwalifikowano 52 osoby, ktére podzielono na dwie réwne grupy — kontrolna
i badana z nowotworem w II stopniu zaawansowania z cecha NO oraz w III stopniu z cecha N+ wedlug klasyfikacji
TNM. Wewnatrz grup wyrdzniono podgrupy osob o prawidlowej masie ciata (18,5 < BMI < 25) oraz osoby otyle
i z nadwagg (BMI > 25). Stezenia chemeryny w surowicy i $linie oznaczano metodami immunoenzymatycznymi.
WYNIKI: Mediany stezen chemeryny byly istotnie wyzsze w grupie badanej w poroéwnaniu z grupg kontrolng, zaréwno
w surowicy (384,36 ng/ml wobec 170,53 ng/ml), jak i §linie (15,45 ng/ml wobec 4,57 ng/ml; p < 0,0001). W Zadnej
grupie w podgrupach z BMI powyzej i ponizej 25 nie znaleziono istotnych réznic w st¢zeniach badanej adipokininy.
Nie odnotowano réwniez istotnych réznic st¢zen chemeryny w surowicy i $linie migdzy nowotworami w II 1 III stopniu
zaawansowania TNM (p = 0,82 i p = 0,52).

WNIOSKI: Ocena stezen chemeryny w surowicy i §linie u pacjentow z RJG sugeruje, ze badana adipokina moze by¢
cennym biomarkerem wczesnej diagnostyki tego nowotworu. Wptyw BMI na uzyskane wyniki ste¢zen w surowicy
i §linie wydaje si¢ nieistotny u chorych z RJG. Wydaje sig¢, ze w pewnych przypadkach tatwo akceptowane przez chorych

badanie $liny moze zastgpi¢ badanie surowicy.

StOWA KLUCZOWE

rak jelita grubego, otylo$¢, biomarker nowotworowy, chemeryna

INTRODUCTION

Colorectal cancer (CRC) is the most common gastro-
intestinal malignant tumour; it is the second and third
most common malignancy in men and women, respec-
tively [1]. Its development is associated with age and
an unhealthy lifestyle, and in some cases with specific
genetic factors. The risk factors also include inflamma-
tory bowel disease (IBD).

Obesity is a state of excess body fat. The increase in
prosperity, changes concerning working life, and new
habits in eating and spending free time have also led to
a growing obesity problem in Poland. An excessively
calorific diet, apart from the process of population age-
ing, are the main reasons for the constant increase in the
number of CRC cases. Obesity is also accompanied by
an increase in cancer-related mortality [2,3].

Fat, apart from storing energy, acts as an endocrine
organ, synthesising and releasing many biologically
active substances into circulation. In recent years, the
contribution of fat to carcinogenesis has been inten-
sively studied. Adipokines are active substances pro-
duced by adipocyte fat cells. Chemerin is one of the
rather poorly known adipokines, with multi-directional
effects. It affects, among others, the immune system,
energy homeostasis, fat condition and carbohydrate
metabolism regulation, blood pressure, increased insu-
lin resistance, angiogenesis, etc. [4,5,6]. Recently, there
have been papers indicating chemerin as a promising
CRC marker [7,8,9]. In addition, other studies have also
shown elevated serum chemerin concentrations in other
types of cancer [5,10,11]. Elevated serum chemerin
has also been reported in many inflammatory diseases,
including IBD [7,12].
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With the increasing incidence of CRC, there is an
urgent need to search for new diagnostic, prognostic
and predictive factors based on which new diagnostic
tests can be developed for early diagnosis, the correct
prognosis of the course as well as the possibility of pro-
posing optimal, individualised treatment to the patient.
This study aims to investigate the serum and saliva
chemerin concentrations in obese and overweight pa-
tients in addition to patients with normal body weight
with stage II (pT3-4NOMO) and stage III CRC (pT1-
-4N+MO) according to the TNM (tumor, node, meta-
stasis) classification, to compare the above results with
chemerin concentrations in healthy subjects, and then
evaluate the correlation of these results with selected
anthropometric traits, age, selected laboratory tests and
pathological features of this cancer.

MATERIAL AND METHODS

The study included two groups of patients (n = 52)
aged over 50. The study group (B) consisted of patients
operated on in the general surgery ward (n = 26) with
invasive, histopathologically confirmed CRC, with no
metastases to the liver in preoperative imaging, con-
firmed with an intraoperative examination (15 women,
11 men; mean age 67.4 (51-91)). The control group (K)
included healthy outpatient volunteers (n = 26) with no
pathological lesions revealed during colonoscopy,
no history of cancer or serious inflammatory diseases
(15 women, 11 men; mean age 64 (50-83)). In group K,
patients with chronic diseases (except diabetes and
hypertension) were excluded from the study. Patients
previously treated for other types of cancer and IBD
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were also excluded. The age of the subjects, their sex,
including the percentage distribution, median in addi-
tion to the first and third quartiles, are shown in Table I.
Within groups B and K, subgroups of patients with
normal body weight (18.5 < BMI < 25) as well as obese
and overweight patients (BMI > 25) were distinguished.
The study was carried out with prior approval of the
Ethics Committee, No. KW/0022/KBI1/42/14/16/18. All
the patients agreed to participate in the study.

Table I. Age of subjects in control group (K) and study group (B) divided by
sex, median, first (Q1) and third (Q3) quartiles

Tabela I. Wiek grupy kontrolnej (K) i badanej (B) z podziatem na pte¢, udzia-
tem procentowym, w postaci mediany, pierwszego (Q1) i trzeciego (Q3)
kwartylu

Group Sex  N-number % Median Q1 Q3
M " 42.31 61.00 54.00 70.00

« F 15 57.69 67.00 57.00 72.00
F 15 57.69 70.00 67.00 76.00

° M 11 42.31 65.00 57.00 73.00

M - male, F - female

The analysis of groups K and B was based on clinical,
laboratory and imaging studies. The anthropometric

characteristics, age and laboratory results of groups K
and B as well as the comparison of the groups, are pre-
sented in Table II. The pathological characteristics of
group B are presented in Table III.

Analytical methods

Before surgery or in connection with the necessa-
ry laboratory tests, 5 ml of blood was collected from
the basilic vein of each studied patient. Then, after
coagulation,centrifugation and removal of the clot, the
obtained sera were collected for further assays. The
collected material was stored at -80°C.

Salivette swabs were used for saliva collection. The pa-
tients refrained from eating and drinking for 20 minu-
tes before the collection. Then, after rinsing the mouth,
they intensively chewed the swab for about three minu-
tes. Next, the swab was closed and centrifuged as stan-
dard. The collected material was stored at -80°C.

Determination of chemerin concentration
The concentrations of chemerin in the blood serum

and saliva were determined using the immunoenzy-
matic method with a Bio-Vendor LLC test (BioVendor

Table II. Age, anthropometric characteristics, results of basic laboratory serum tests in groups K and B with group comparison
Tabela Il. Wiek, charakterystyka antropometryczna, wyniki podstawowych badarn laboratoryjnych w surowicy grup K'i B z poréwnaniem grup

K B
Variable p
Median Q1 Q3 Median Q1 Q3
Age (years) 64.00 57.00 71.00 68.50 61.00 74.00 0.19
Height (cm) 170.00 164.00 174.00 167.00 161.00 176.00 0.48
Body weight (kg) 73.00 68.00 80.00 74.50 65.00 85.00 0.86
BMI (kg/cm?) 24.89 23.26 27.89 25.89 23.26 28.73 0.72
Haemoglobin (g/dl) 14.15 13.60 15.10 11.90 10.50 12.80 0.00
WBC (thousand/pl) 7.39 6.10 8.71 8.15 6.35 9.90 0.15
Neutrophils (thousands/pl) 3.96 3.18 5.00 6.30 4.83 7.79 0.00
Lymphocytes (thousands/pl) 1.82 1.40 2.90 1.39 1.01 1.75 0.01
PLT (thousands/pl) 271.00 236.00 347.00 305.50 213.00 418.10 0.76
CEA (ng/ml) 2.35 1.40 3.60 3.70 2.55 15.80 0.01
NLR 217 1.66 255 4.20 292 5.83 0.00
PLR 147.80 110.86 187.80 196.94 168.00 312.50 0.02
Table lll. Pathological characteristics of group B
Tabela lll. Charakterystyka patologiczna grupy B
Feature Value

. o .
Cancer site (laterality) Right colon: 14 (53.85%)

T - primary tumour size

N - regional lymph node status
M - metastases MO: 26 (100%); M1: 0
TNM classification

Astler-Coller classification

Left colon and rectum: 12: (46.12%)
T1:0; T2: 3 (11.54%); T3: 19 (73.08%); T4: 4 (15.38%)
NO: 10 (38.46%); N1: 6 (23.08%); N2: 10 (38.46%)

11A: 8 (30.77%); 11B: 2 (7.69%); lIIA: 2 (7.69%); I1IB: 10 (38.46%); IIIC: 4 (15.38%)
B2: 8 (30.77%); B3: 1 (3.85%); C1: 3 (11.54%); C2: 14 (53.85%)
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— Laboratorni medicina a.s. Czech Republic) cat. RD
191136200R, according to the manufacturer’s instruc-
tions. To determine the concentrations in the tested
samples, a calibration curve was prepared using the
standards included in the kit.

Absorbance readings were taken with a BIO-TEK
INC. pQuant Universal Microplate Spectrophotometer
(Bio-Tek World Headquarters, California, USA) at
450/630 nm and the results were processed with the
KClJunior computer program (Bio-Tek, USA). The
sensitivity of the set was 0.01 ng/ml, the intra-assay
error was 5.1%, and the extra-assay error was 8.3%.

Statistical methods

The obtained results were analysed statistically. The
distribution of the quantitative variables was assessed
using the Shapiro-Wilk test. The data was presented as
a median with interquartile spacing due to the abnor-
mal distribution of the examined variables. The Mann-
-Whitney U test was used to compare variables between
groups. The links between the variables were evaluated
using Spearman’s rank correlation coefficient. The sta-
tistical analysis was conducted using STATISTICA 13
(Tibco software). Values of p < 0.05 were regarded as
statistically significant.

RESULTS

The studied groups B and K were homogeneous in
terms of age, basic anthropometric parameters (height,
body weight and BMI). Significant differences were ob-
served in part of the laboratory tests (haecmoglobin con-
centration, CEA, neutrophil count, lymphocyte count,
NLR and PLR) — see Table II.

Of the 26 patients in group B, 14 (53.85%) had a tu-
mour located in the right colon and 12 (46.12%) in the
left colon or rectum. In group B, according to TNM
classification, 10 patients (38.46%) had stage II, and 16
(51.54%) stage III CRC (Table III). The median con-
centrations of chemerin were significantly higher in
group B compared to group K both in the serum
(384.36 ng/ml versus 170.53 ng/ml) and saliva
(15.45 ng/ml versus 4.57 ng/ml; p < 0.0001), as shown
in Table I'V.

No differences were found in the subgroups of groups
K and B of patients with normal BMI < 25, overweight,
and obese BMI > 25 (Tables Va, VD).

In the analysed pathological parameters, no statistically
significant difference was found between TNM stages
IT and III and the tumour site and serum and saliva che-
merin concentrations. The results of the correlation ana-
lysis are summarised in Tables VIa and VIb.

DISCUSSION

Chemerin is one of the adipokines produced mainly
by adipocytes, fat stromal cells, the liver and placenta.
Its high expression has also been found in the lungs,
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pancreas, kidney, skin, skeletal muscles, adrenals, heart,
thymus, and brain [3]. It is synthesised on chromosome
7, as a 163 amino acid prepropeptide, i.e. preproche-
merin, transformed into inactive 18-kDa prochemerin,
then by proteases into an active 16-kDa protein. Che-
merin plays an important role in the processes of in-
nate and acquired immunity, exerting pro-inflammatory
effects [12,14].

Our results showed significant differences in the con-
centration of chemerin, which were significantly lo-
wer in group K in comparison to the CRC patients in
group B, both in serum and saliva (p < 0.0001). The
median values of chemerin in serum and saliva were
lower in group K compared to group B; in serum, it was
170.53 ng/ml versus 384.36 ng/ml and saliva 4.57 ng/ml
versus 15.45 ng/ml, respectively. This indicates the
relevance of chemerin concentration determination as
a diagnostic marker of CRC. Similar results concerning
serum were found in other studies [7,8,9]. In a study
on a large group of patients, Eichelmann et al. [9] de-
monstrated that higher concentrations of chemerin were
associated with a higher risk of CRC, with a risk factor
of HR =1.81 (95% CI, 1.08-3.05; P=0.007). In the stu-
dy by Alkady et al. [8], a progressive increase in cheme-
rin serum concentrations was observed along with tu-
mour progression; the greatest difference was between
TNM stages I and II (275.2 + 58.7 ng/ml versus 365 +
34.6 ng/ml). The difference between TNM stage II and
[ITis 365 4+ 34.6 ng/ml versus 407.4 + 21.8 ng/ml. Using
the cut-off value > 161.5 ng/ml, the researchers found
that the serum chemerin showed 100% sensitivity and
100% specificity for CRC [8]. The selection of patients
for the control group was similar to ours, although dia-
betes patients were excluded. In another study, no cor-
relation was found with TNM staging (p = 0.063) [7].
In addition, Eichelmann et al. [9] demonstrated that the
risk of CRC in patients with elevated serum values is
greater for the colon than for the rectum and greater still
for the proximal segment of the colon. In our study, we
did not find any significant differences between tumours
in the initial stage of development and locally advanced
tumours without metastases, i.e. between TNM stage 11
(ITA, 1IB) and III (ITIA, ITIB, ITIC) in serum and saliva
(p=10.82 and p = 0.52).

Numerous epidemiological studies show a positive cor-
relation between obesity and an increased risk of colo-
rectal, breast, ovarian, prostate, and endometrial cancer
[4]. Earlier studies on larger groups of patients showed
that chemerin is correlated with BMI, waist circumfe-
rence, diet, insulin resistance, blood pressure and cir-
culating triglycerides. However, this effect was not as
pronounced compared to carcinogenesis [6,15,16,17].
In our study, in the subgroups with a BMI above and be-
low 25, we found no significant differences in the con-
centrations of the tested adipokine in groups K and B.
Height, body weight and BMI did not affect the results.
Hence, no correlation was found in the subgroups of
group B with the TNM classification.

It appears that the lack of correlation between the TNM
classification and chemerin concentrations as well as the
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Table IV. Serum and saliva chemerin concentrations in groups K and B
Tabela IV. Stezenia chemeryny w surowicy i $linie grup Ki B

K

Variable
Median Q1 Q3

170.53
457

164.92
2.90

177.38
5.29

Serum chemerin concentration (ng/ml)

Saliva chemerin concentration (ng/ml)

B
p
Median Q1 Q3
38436  298.16  474.05  0.00
15.45 10.21 20.07  0.00

Table Va. Correlation of serum and saliva chemerin concentrations in group K subgroups with BMI < 25 and BMI = 25
Tabela Va. Korelacja stezen chemeryny w surowicy i Slinie w podgrupach K z BMI < 25 i BMI = 25

BMI <25
Variable
Median Q1 Q3
Serum chemerin concentration (ng/ml) 169.43  164.92 174.38
Saliva chemerin concentration (ng/ml) 3.46 245 5.1

BMI 2 25
p
Median Q1 Q3
172.39 16541 17831 045
4.88 4.1 5.61 0.14

Table Vb. Correlation of serum and saliva chemerin concentrations in group B subgroups with BMI < 25 and BMI = 25
Tabela Vb. Korelacja stezen chemeryny w surowicy i $linie w podgrupach B z BMI < 25 i BMI = 25

BMI < 25

Variable
Median Q1 Q3

41725 29816  496.71
15.41 1.29  16.59

Serum chemerin concentration (ng/ml)

Saliva chemerin concentration (ng/ml)

BMI = 25
p
Median Q1 Q3
312.84 276.51 474.05 0.54
17.65 9.75 21.08 0.88

Table Vla. Correlation of stage Il and IIl of TNM tumour classification with serum and saliva chemerin concentrations

Tabela Vla. Korelacja klasyfikacji Il i Il stopnia zaawansowania guza wg TNM ze stezeniem chemeryny w surowicy i linie
Il n
Variable p
Median Q1 Q3 Median Q1 Q3
Serum chemerin concentration (ng/ml) ~ 384.36  306.57 496.71 384.69 282.75 473.08  0.52
Saliva chemerin concentration (ng/ml) 16.18 1021 20.07 14.89 10.36 1995  0.82

Table VIb. Correlation of tumour in left colon (L), right colon and rectum (P) with serum and saliva chemerin concentrations
Tabela Vib. Korelacja lokalizacji guza lewej czesci okreznicy (L) i prawej czesci okreznicy z odbytnica (P) ze stezeniem chemeryny w surowicy i $linie

L R
Variable p
Median Q1 Q3 Median Q1 Q3
Serum chemerin concentration (ng/ml) ~ 384.10  302.54 496.71  407.35 27142 473.08 0.82
Saliva chemerin concentration (ng/ml) 16.46 1021 21.08 13.83 10.17 17.15 0.18

lack of correlation with the examined anthropometric
indices results, among others, from the small number of
studied patients. When analysing our and other control
groups in studies on chemerin, patients with IBD and/or
other inflammatory diseases were excluded. Serum che-
merin levels are also increased in many inflammatory
diseases, including IBD. Nonetheless, when comparing
concentrations of chemerin in IBD with CRC, the latter
values were significantly higher than in IBD; hence, it
seems that they will not distort the results in the case of
extensive research on the use of chemerin as an early
diagnostic marker of CRC [7,12,15]. Notwithstanding,
higher serum chemerin concentrations are not only as-
sociated with carcinogenesis but also with age, metabo-
lic syndromes, obesity, insulin resistance, and inflam-
matory diseases. In the case of high concentrations in

CRC, the influence of these factors on the results does
not appear to be very significant [7,9].

The compared group of CRC patients was characterised
by a lower blood haemoglobin concentration compared
to group K. Anaemia is a frequent symptom of CRC,
especially if the right colon is affected. The compared
commonly used marker — the carcinoembryonic anti-
gen (CEA) is used primarily to detect cancer recur-
rence after colorectal surgery. This marker is not CRC
specific and has limited clinical use. In our study, the
median in patients in group B significantly increased,
but since CEA is much less sensitive to the early stages
of the disease and the sensitivity and specificity of this
marker are too low, it is unfortunately not used for
early diagnosis of CRC [18]. The groups did not differ
significantly in the number of white blood cells. Still,
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a clear increase in the neutrophil count and decrease in
lymphocyte count were observed in group B (p < 0.000,
p = 0.01) and the associated statistically significant dif-
ferences in NLR and PLR indices (p < 0.000, p = 0.02),
but PLR was not affected by a small, statistically in-
significant increase in the platelet count. The process
of carcinogenesis is associated with different activi-
ties of neutrophils and lymphocytes. Neutrophilia and
lymphopenia are associated with bacterial infections,
some chronic diseases and tumours [19,20]. Research
is being conducted on changes in the bacterial intestinal
flora in CRC to explain the relationship of microbiota
with the status of the immune system, chronic intestinal
inflammation and cancer development.

In oncology, attempts are being made to use saliva to
determine the concentration of markers of some types
of cancer, including oral, colorectal, gastric, breast, and
ovarian cancer [21,22,23,24].

In the last decade, saliva testing has increasingly re-
placed some routine diagnostic tests. There are seve-
ral advantages to this approach, including the ease of
obtaining the test material, the possibility of repeated

daily collection, the easy acceptance of a painless test
and better analysis of the concentration of substances
whose levels are affected by the stress of blood collec-
tion. Under certain conditions, an examination of saliva
could replace a serum test, especially in patients with
contraindications or impediments to blood collection.
The replacement of serum tests in patients with saliva
tests, in addition to the possibility of frequent repeti-
tions accepted by the patient, is associated with lower
test costs [24].

CONCLUSIONS

To sum up, chemerin can be a valuable CRC biomarker.
A simple saliva and/or serum chemerin concentration
test can support early diagnosis of CRC. The influence
of BMI on the results seems to be insignificant in CRC
patients. Nevertheless, the relationship between cheme-
rin and cancer is not yet fully understood, nor its diag-
nostic significance; therefore research on this adipokine
will continue.
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Centrally acting cholecystokinin induces depressor circulatory
effects in haemorrhage-shocked rats

Osrodkowo dziatajaca cholecystokinina wywotuje dziatanie depresyjne
na uktad krazenia u szczuréw we wstrzasie krwotocznym

Karolina Jasikowska' "', Magdalena A. Zajac? “=', Jerzy Jochem'

'Katedra i Zaktad Fizjologii, Wydziat Nauk Medycznych w Zabrzu, SIqskj Uniwersytet Medyczny w Katowicach
ANydziat Lekarski, Uniwersytet Medyczny im. Piastow Slaskich we Wroctawiu

ABSTRACT

INTRODUCTION: Cholecystokinin (CCK) is a peptide gastrointestinal hormone involved in the stimulation of lipid and
protein digestion as well as a neurotransmitter/neuromodulator in the central nervous system. After intravenous admi-
nistration, it induces a resuscitating effect in rats subjected to haemorrhagic shock. Since CCK is able to directly and
indirectly affect the cardiovascular centre function, the aim of the study was to examine the action of the sulphated
octapeptide form of CCK (CCK-8) given intracerebroventricularly (icv) in the sympathoinhibitory phase of haemor-
rhagic shock.

MATERIAL AND METHODS: Studies were carried out in male Wistar rats anaesthetized with ketamine/xylazine
(100 mg/kg + 10 mg/kg, intramuscularly) and subjected to irreversible haemorrhagic shock (0% survival at 2 h) with
a mean arterial pressure (MAP) of 20-25 mmHg. At 5th min of critical hypotension, the rats were injected icv with
CCK-8 (5, 15 nmol) or saline (5 pl).

RESULTS: Haemorrhage led to a decrease in pulse pressure (PP), heart rate (HR) as well as increases in renal (RVR)
and mesenteric vascular resistance (MVR). In the control group injected with saline, there were no significant increases
in the measured cardiovascular parameters, and the survival time was 32.5 = 5.1 min. CCK-8 induced dose-dependent
decreases in MAP, PP and HR accompanied by increases in RVR and MVR, and also shortened the survival time in
comparison to the control animals.

CONCLUSIONS: Centrally acting CCK-8 induces depressive circulatory effects in haemorrhage-shocked rats.

KEY WORDS

cholecystokinin, rats, haemorrhagic shock
STRESZCZENIE

WSTEP: Cholecystokinina (CCK) nalezy do hormonéw peptydowych uktadu pokarmowego regulujacych trawienie
lipidoéw 1 biatek, a ponadto jest osrodkowym neurotransmiterem/neuromodulatorem. Po podaniu dozylnym wywotuje
efekt resuscytacyjny u szczurow we wstrzasie krwotocznym. Ze wzgledu na fakt, iz CCK moze wptywaé bezposrednio
i posrednio na czynno$¢ osrodka sercowo-naczyniowego, celem pracy bylo zbadanie dziatania pochodnej siarczanowe;j
oktapeptydu CCK (CCK-8) podawanej do komory bocznej mozgu (intracerebroventricularly — icv) w fazie hamowania
czynnosci uktadu wspotczulnego we wstrzasie krwotocznym.
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MATERIAL | METODY: Badania przeprowadzono u samcoéw szczurdw szczepu Wistar w znieczuleniu ogélnym (keta-
mina [100 mg/kg]/ksylazyna [10 mg/kg]), u ktorych wywotano nieodwracalny wstrzas krwotoczny (0% przezycia 2 h)
ze $rednim ci$nieniem te¢tniczym (mean arterial pressure — MAP) 20-25 mmHg. W 5 min krytycznej hipotensji szczu-
rom podawano icv CCK-8 (5, 15 nmol) lub 0,9% roztwér NaCl (5 pl).

WYNIKI: Krwotok prowadzit do obnizenia ci$nienia t¢tna (pulse pressure — PP), czestosci rytmu serca (heart rate — HR)
oraz wzrostu nerkowego (renal vascular resistance — RVR) 1 krezkowego oporu naczyniowego (mesenteric vascular
resistance — MVR). W grupie kontrolnej nie stwierdzono wzrostu badanych parametréw uktadu krazenia, a $redni czas
przezycia wynosit 32,5 + 5,1 min. CCK-8 wywotywata zalezne od dawki spadki MAP, PP i HR ze wzrostem RVR
i MVR, a takze skracala czas przezycia w porownaniu ze zwierz¢tami kontrolnymi.

WNIOSKI: Osrodkowo dziatajaca CCK-8 wywotuje dziatanie depresyjne na ukfad krazenia u szczuréw we wstrzasie krwo-

tocznym.

StOWA KLUCZOWE

cholecystokinina, szczury, wstrzas krwotoczny

INTRODUCTION

Cardiovascular responses to a progressive blood loss
in mammals include three consecutive phases: (1) the
sympathoexcitatory phase, (2) sympathoinhibitory
phase and (3) not always present, a terminal transient
increase in sympathetic activity [1]. The presympathetic
neurones located in the rostral ventrolateral medulla
(RVLM) play a pivotal role in maintaining the sympa-
thetic tone and, thus, directly determine the response of
cardiovascular compensatory mechanisms to haemor-
rhage. RVLM, together with the nucleus of the solitary
tract (NTS) and the caudal ventrolateral medulla are
structures involved in triggering the baroreceptor and
Bezold-Jarisch reflexes, which characterize the first
and second phase of cardiovascular response to hypo-
volaemia, respectively [2].

Central neurotransmitters and neuromodulators re-
sponsible for the regulation of presympathetic neu-
rone activity in critical hypovolaemia, according to an
original hypothesis by Bertolini [3], can be classified
into analgesic (opioid) and anti-analgesic (non-opioid)
agents. Generally, opioid peptides are able to decrease
the activity of the RVLM neurones, whereas non-
-opioid transmitters prolong an initial, sympathoexcit-
atory phase.

Non-opioid neurotransmitters/neuromodulators such as
proopiomelanocortin (POMC) peptides (adrenocorti-
cotropin [ACTH] and ACTH fragments, melanocyte-
-stimulating hormone «) and thyrotropin-releasing
hormone are able to induce a resuscitating effect after
central or peripheral administration [3,4]. Our previous
studies clearly demonstrate the anti-shock effects of
centrally acting histamine, which can also be classified
as a non-opioid (anti-analgesic) neurotransmitter [5].
As we showed, both exogenous histamine administered
intracerebroventricularly (icv) as well as endogenous
histamine released from histaminergic neurones are
able to evoke a resuscitating effect in an irreversible
model of haemorrhagic shock in rats, with involvement
of the sympathetic and the renin-angiotensin systems
as well as arginine vasopressin and POMC-derived
peptides [6].

Cholecystokinin (CCK) is a peptide gastrointestinal
hormone secreted mainly from enteroendocrine I-cells,

involved in the stimulation of lipid and protein diges-
tion. Except for the gastrointestinal system, CCK is
produced by neurones in the central and peripheral
nervous systems, where it acts as a neurotransmitter/
neuromodulator [7]. CCK evokes biological effects
via two types of receptors: CCK-1 (CCK-A) receptors
are present mainly in peripheral tissues and in discrete
brain regions, while CCK-2 (CCK-B) receptors predo-
minate in the central nervous system [8]. The sulphated
octapeptide form of CCK (CCK-8) is an agonist of both
types of receptors [8]. Acting centrally, CCK mediates
satiety [9], induces anxiety [10] and depression [11]
and influences memory processes [12].

CCK is also able to affect the function of presympa-
thetic RVLM neurones acting directly and indirectly.
CCK receptors are expressed at the neurones of the
NTS and RVLM and influence their activity [13,14].
Although CCK as a peptide does not cross the blood-
-brain barrier, it may act on neurones located at the area
postrema, which belongs to circumventricular organs,
from where information is sent by axons to many brain
regions [15]. In addition, CCK receptors are present on
vagal afferents that can transfer information to the NTS
[16]. CCK-8 given intravenously (iv) induces decreases
in MAP, HR, splanchnic sympathetic nerve discharge in
addtition to a transient increase in lumbar sympathetic
nerve discharge in halothane anaesthetized Sprague-
-Dawley rats [14]. CCK-8 acting via CCK-1 receptors
on vagal afferents inhibits approximately 49% and sti-
mulates approximately 28% of RVLM presympathetic
neurones [14]. In contrast, in urethane anaesthetized
Wistar rats, there is a biphasic response to CCK-8 — an
initial decrease in arterial pressure mediated by CCK-1
receptors on vagal afferents followed by a pressor re-
sponse mediated by activation of CCK-1 receptors in
the central nervous system [17].

Interestingly, CCK-8 administered iv to rats subjected
to endotoxic shock evokes an increase in blood pres-
sure, reduction in the lesion in the main organs and
a rise in the survival rate [18]. Similarly, Guarini et
al. [19] showed the prompt increase in arterial pres-
sure with animprovement in tissue oxygenation and an
increase in circulating blood volume resulting from iv
administered CCK-8. Since peripherally administered
CCK-8 in shock is able to affect RVLM neurone acti-
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vity directly and indirectly — acting via vagal terminals
and neurones located at NTS and circumventricular
organs, the aim of the present study was to clarify the
direct effects of centrally acting CCK-8 on cardiovascu-
lar centre neurones in the sympathoinhibitory phase of
haemorrhagic shock in rats.

MATERIAL AND METHODS

Animals

All the procedures were performed according to EU
directives and approved by the Local Ethics Commit-
tee, Katowice, Poland (Notifications Nos. 99/2015 and
38/2012). The studies were performed on male Wistar
rats weighing 235-270 g (4-6 months old), housed in
individual cages in the animal colony, under controlled
conditions (temperature 20-22°C, humidity 60-70%,
12 h light/dark cycle) and provided with food and water
ad libitum.

Surgical preparation

After inducing general anaesthesia with ketamine/xy-
lazine (100 mg/kg + 10 mg/kg intramuscularly, supple-
mented if required), the rats were implanted with cath-
eters filled with heparinised saline (100 IU/ml) in the
right femoral artery and vein. The mean arterial pres-
sure (MAP) and heart rate (HR) were measured using
a TAM-A transducer amplifier module and an ECGA
amplifier (Hugo Sachs Elektronik, Germany), respec-
tively.

Electromagnetic perivascular probes (type 1RB and
2.5SB, Hugo Sachs Elektronik, Germany) were implan-
ted around the right renal and superior mesenteric arte-
ries to monitor renal (RBF) and mesenteric blood flow
(MBF) using a transit time flowmeter module (TTFM;
Transonic Systems Inc., USA). All the measurements
of blood flow were started after a 30-min adaptation
period to avoid the influences of probe implantation.
Renal (RVR) and mesenteric vascular resistance (MVR)
were calculated by dividing the MAP (in mmHg) by
RBF or MBF (in ml/min), respectively.

Experimental protocol

For the icv treatment, the rats were prepared 3—5 days
before the experiment by implantation of polyethylene
cannulae, under ketamine/xylazine anaesthesia, into the
right brain lateral ventricle as previously described [5].
All icv injections were made in the volume of 5.0 ul;
correctness of the injections was verified [5].

Irreversible haemorrhagic shock, according to the
method by Guarini et al. [19], was produced by inter-
mittent blood withdrawal from the catheter inserted into
the right femoral vein over a period of 15-25 min, until
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MAP decreased to and stabilised at 20-25 mmHg (max-
imal blood outflow rate 1 ml/min). Five minutes after
the termination of bleeding, the animals were injected
icv with 5 pl of a 0.9% saline solution (control group)
or CCK (5, 15 nmol). The doses of CCK were taken
from literature [20].

The animals were continuously monitored until death.
Body temperature was monitored by a rectal thermom-
eter and maintained at 37 + 0.5°C using heating lamps.
All the experiments were performed between 8.00 am
and 2.00 pm.

Drugs

The following drugs were used: heparin (Polfa, Po-
land), CCK-8 (Tocris Bioscience, UK), ketamine hy-
drochloride, xylazine (Biowet Sp. z o. o., Poland). All
the drug solutions were prepared freshly on the day of
the experiment.

Statistics

All the values are given as means £ SD, with p < 0.05
considered as the level of significance. Statistical evalu-
ation of the other results was performed using analysis
of variance (ANOVA) and the Student-Newman-Keuls
post-ANOVA test.

RESULTS

The initial pre-bleeding values of MAP, pulse pressure
(PP), HR, RVR and MVR did not reveal significant
differences between the groups, the values being in the
control saline-treated group: 97.6 £ 5.4 mmHg, 36.1 £+
5.6 mmHg, 287 + 17 beats/min, 18.7 + 4.3 mmHg/ml/
min and 13.7 + 3.5 mmHg/ml/min, respectively.

The total bleeding volume necessary to induce critical
hypotension in all the animals was 2.43 = 0.31 ml/100 g
body weight.

In the control group, a decrease in MAP to 20-25 mmHg
was accompanied by a reflex-induced decrease in HR
to 168 + 21 beats/min, as well as increases in RVR
and MVR to 26.1 £ 4.1 mmHg/ml/min and 24.2 +
3.8 mmHg/ml/min, respectively. There were no dif-
ferences between the groups regarding post-bleeding
cardiovascular parameters (Table I).

In the control group, there were no significant increases
in the measured cardiovascular parameters after saline
treatment, and the survival time was 32.5 + 5.1 min.
CCK-8 given icv at 5 min of critical hypotension in-
duced dose-dependent decreases in MAP, PP and HR
accompanied by increases in RVR and MVR (Table
I). CCK-8 given in doses of 5 and 15 nmol icv signifi-
cantly shortened the survival times to 16.6 £ 5.1 and
23.6 £ 6.4 min, respectively.
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Table I. Influence of CCK-8 and saline on measured cardiovascular parameters in haemorrhagic shock in rats
Tabela I. Wptyw CCK-8 i 0,9% roztworu NaCl na badane parametry uktadu krazenia we wstrzasie krwotocznym u szczuréw

5min 10 min
Parameter/Treatment Before bleeding After bleeding
after treatment
MAP (mmHg)
Saline 976+54 23417 23116 225+24
CCK-8 (5 nmol) 954+7.6 23.1+£1.6 2117 16.8+2.2*
CCK-8 (15 nmol) 936+7.8 221+23 18.4 £ 1.9% 152 £2.6*
PP (mmHg)
Saline 36.1+5.6 73+26* 9.8+25* 10.2 £ 2.4
CCK-8 (5 nmol) 395+85 6.6 +£1.9% 56+ 1.7% 4.6+ 18"
CCK-8 (15 nmol) 33.9+6.5 79217 51+1.8" 37+1.9%
HR (beats/min)
Saline 28717 168 + 21% 155 + 22¢ 147 £17¢
CCK-8 (5 nmol) 305+ 23 172 £ 18* 142 £ 18* 88 + 20™
CCK-8 (15 nmol) 279+ 24 155 + 24* 114 £ 15% 95 + 16*
RVR (mmHg/ml/min)
Saline 187143 26.1 £4.1% 23.8+3.5 279+4.1%
CCK-8 (5 nmol) 16.1+3.7 246+3.8 258 £3.2¢ 344 £4.8*
CCK-8 (15 nmol) 182+47 255+4.2¢ 28.6 +4.2% 36.3+5.1#
MVR (mmHg/ml/min)
Saline 13735 242+38 204 £4.2¢ 21.8+3.7%
CCK-8 (5 nmol) 14.7 £4.1 25.1+35 28.5+4.8* 325+ 4.2#
CCK-8 (15 nmol) 132144 257 +4.2¢ 304 £4.9* 36.3+£4.7%

#p < 0.05 in comparison to pre-bleeding value
*p < 0.05 in comparison to control group

DISCUSSION

Haemorrhagic shock is a life-threatening condition,
and therefore, studies on the mechanisms involved in
cardiovascular control, especially responsible for the
regulation of RVLM neurone activity in shock, are of
essential importance. The present study demonstrates
for the first time that centrally administered CCK-8
induces depressor circulatory effects in haemorrhagic
shock in rats.

The study is a continuation of our research concer-
ning the role of centrally acting neurotransmitters/neu-
romodulators in cardiovascular regulation in haemor-
rhagic shock [5,6,21,22]. We used here a model of irre-
versible pressure-controlled haemorrhagic shock intro-
duced by Guarini et al. [19]. We confirmed that bleeding
to 20-25 mmHg with the loss of approximately 40% of
the total blood volume (2.0-2.5 ml/100 g body weight)
leads to early initiation of the sympathoinhibitory phase
of regulation, which is typical for a reaction to increas-
ing hypovolaemia in anaesthetised rodents [2] and the
death of all the animals in the control group within
40 min. As we previously demonstrated, that model is
characterised by a critical reduction to 15-25% of car-
diac output, peripheral blood flows [23] as well as the

development of metabolic acidosis [24]. In this model
of shock, not only the role of endogenous neurotrans-
mitters/neuromodulators can be assessed but also the
effectiveness of different therapeutic methods of resus-
citation can be compared. However, according to our
experience, it is useful to rather demonstrate the action
of strong anti-shock agents/mechanisms, such as cen-
trally acting POMC-derived peptides [3,4] or histamine
[5,6]. In the case of slow-acting agents/treatments,
models of reversible haemorrhagic shock should be
applied.

CCK-8 can affect central cardiovascular regulation
acting directly in the central nervous system and indi-
rectly — via vagal afferents. Therefore, to avoid the
possible peripheral mechanisms of CCK-8 action, to
study the influence on the brain level, we decided to
administer the peptide directly into the brain ventricle
(icv). We demonstrated a decrease in MAP, PP and
HR, accompanied by high regional vascular resistance.
We hypothesize that the depressor effect resulting in
lowered MAP, PP and HR is caused by withdrawal of
the sympathetic tone as a result of direct or indirect
action on presympathetic neurones. On the other hand,
as we demonstrated previously, the high values of pe-
ripheral vascular resistance, calculated from MAP and

21



ANN. ACAD. MED. SILES. (online) 2021; 75: 18-23

peripheral blood flows, are typical for the pre-terminal
period of irreversible haemorrhagic shock [6]. As hy-
pothesized, they result from the activation of humoral
compensatory mechanisms in shock [2]. We showed
that after the activation of neural compensatory mecha-
nisms by centrally acting histamine, there is a mobilisa-
tion of blood from venous reservoirs with a subsequent
increase in the volume of circulating blood and decre-
ases in peripheral vascular resistance [6]. In addition,
CCK-8 led to a significant decrease in the survival time.
These effects are completely different from those ob-
served by Guarini et al. [19] after the peripheral (iv) ad-
ministration of CCK-8. The difference can be explained
by the different site of CCK-8 action and types of acti-
vated compensatory mechanisms. The mechanisms of
action of CCK-8 administered iv can be associated with
CCK-8-mediated activation of the vagal anti-inflamma-
tory pathway [25]. It is postulated that CCK-8 may acti-
vate afferent signals through ascending vagal fibres that
act as the sensory arm of an “inflammatory reflex” [26].
The subsequent activation of vagal parasympathetic fi-
bres (the descending arm of the “inflammatory reflex”)
leads to the release of acetylcholine in the organs of the
reticuloendothelial system. Acetylcholine can interact
with a7 subunit-containing nicotinic receptors on mac-
rophages and other immune cells as well as inhibit the
synthesis and release of pro-inflammatory cytokines.
This cholinergic anti-inflammatory pathway is integra-
ted at the brain level [25].

Our present data support the thesis of Guarini et al. [26]
that cholinergic mechanisms are involved in the anti-
-shock effect of both melanocortin peptides and CCK-8;
however, the sites of the action appear to be in the brain
in the case of melanocortins, and outside the central
nervous system in that of CCK-8. In addition, studies

in pithed vagotomized rats demonstrate that CCK-8
acting via CCK-1 receptors induces a dose-dependent
increase in MAP with bradycardia [27]. The pressor
effect is probably indirect, at least in part mediated via
a-adrenoceptors, whereas bradycardia is evoked by the
direct action of CCK in the heart [27].

Although our results clearly show the depressive circu-
latory effects of centrally acting CCK-8 in rats subjec-
ted to haemorrhagic shock, there are some limitations
of our study. Firstly, CCK-8 was injected icv which is
an accepted route of administering poorly-transferring
agents via the blood-brain barrier; nonetheless, this
method is not possible to use in clinical conditions and
is reserved for experimental animal studies. Secondly,
we did not show precisely the target neurones respon-
sible for the depressor effect; we can only suggest di-
rect or indirect action on RVLM neurones. Finally, we
cannot exclude possible interactions between CCK-8
and other neuronal systems, which can secondarily
inhibit RVLM neurone activity; the identification of
these systems will be the purpose of our further stu-
dies.

In conclusion, our study demonstrates for the first time
centrally acting CCK-8-mediated depressive circula-
tory effects in haemorrhage-shocked rats. We suggest
that the peripheral (iv) administration of CCK recep-
tor antagonists, which can easily pass the blood-brain
barrier, could be a method of activating presympathetic
neurones in the second phase of cardiovascular regula-
tion in haemorrhagic shock and that hypothesis requires
further studies.

This research was supported by the Medical Univer-
sity of Silesia, Katowice grant (KNW-1-035/N/7/0).
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REVIEW

Coronary bifurcations — anatomy, physiology and treatment
with selected aspects of left main stem bifurcation

Bifurkacje wiencowe — anatomia, fizjologia i leczenie
z wybranymi aspektami bifurkacji pnia lewej tetnicy wiencowe]

Wojciech Milejski', Beata Morawiec? “*/, Jerzy Sacha' “=', Ewa Nowalany-Kozielska? "', Marek Gierlotka' "/,
Damian Kawecki?

'Department of Cardiology, University Hospital, University of Opole, Poland
22nd Department of Cardiology, Faculty of Medical Sciences in Zabrze,
Medical University of Silesia, Katowice, Poland

ABSTRACT

Coronary bifurcation remains a unique region of the coronary tree. The specific anatomy and blood flow determine the
complex mechanisms of atherosclerotic plaque location. The treatment strategy should be chosen with caution as the
failure of percutaneous coronary interventions (PCI) may expose a significantly larger area of the myocardium to ische-
mia than in the case of single vessel PCI. In order to understand the complexity of the clinical situation in patients after
the treatment of coronary bifurcation, and the constantly evolving techniques of the procedure itself, this review presents
basic information on the anatomy and classification, up-to-date step-by-step analysis of the optimal technique for PCI,
beginning with qualification, planning and preparation for the procedure, through stent selection and ending with optimi-
zation techniques. Different PCI strategies are presented and explained, the indications for one- vs. two-stent techniques
are evaluated, the available and recommended imaging and physiological methods for detailed bifurcation assessment
are reviewed. Particular attention has been paid to left main stem bifurcation, a distinctive anatomical and physiological
spot within the coronary circulation.

KEY WORDS

coronary bifurcation, left main coronary artery, percutaneous coronary angioplasty
STRESZCZENIE

Bifurkacja wiencowa jest miejscem szczegdlnym w obrebie krazenia wiencowego. Charakterystyczna anatomia oraz
cechy przeptywu krwi w ztozony sposob wiaza si¢ z rozmieszczeniem blaszek miazdzycowych. Wybor strategii leczenia
zmian bifurkacji wiencowych wymaga szczegolnej uwagi, gdyz wszelkie powiktania w tym rejonie narazaja na niedo-
krwienie istotnie wigkszy obszar miokardium niz w przypadku pojedynczego naczynia. Niniejsza publikacja stanowi
przeglad podstawowych informacji o anatomii, klasyfikacji oraz kolejnych krokach aktualnie zalecanych technik lecze-
nia przezskornego zmian bifurkacji wiencowych, poczynajac od kwalifikacji, przygotowania, poprzez wybor stentu, po
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optymalizacje¢ efektu zabiegu. Podkresla kliniczng ztozono$¢ problemu leczenia zmian bifurkacji wiencowych, ktora
wymusza staly rozwoj technik zabiegowych. Przedstawione zostaly strategie leczenia, wskazania do wyboru techniki
z uzyciem pojedynczego stentu oraz zamierzonego zastosowania dwoch stentow. Zaprezentowano rowniez zalecane
metody obrazowej oraz czynno$ciowej oceny istotnosci zmian w obrgbie rozwidlenia tetnic wiencowych. Szczegolng
uwagg poswigcono odrgbnosciom bifurkacji pnia lewej tetnicy wiencowej.

StOWA KLUCZOWE

bifurkacja wiencowa, pien lewej tetnicy wiencowej, przezskorna angioplastyka wiencowa

Introduction

In recent years, we have witnessed exceptionally
intensive development of technology or new imaging
techniques, and the availability of medical materials of
the future has become a fact. We currently have a new
generation of coronary stents, drug-eluting balloons,
bioresorbable scaffolds or dedicated bifurcation stents,
and if necessary — it is practicable to use intravascu-
lar ultrasound to plan and verify the treatment effect.
Increasingly better procedure techniques are being de-
veloped that allow the safer treatment of lesions loca-
ted within bifurcation, but due to the complexity of the
unique anatomy and physiology, coronary bifurcation
treatment remains an extremely difficult challenge for
interventional cardiologists.

Definition and classification

Coronary bifurcation remains a unique region of the co-
ronary tree (Figure 1). The peculiar features of this area
are connected with its specific anatomy and blood flow,
which determine atherosclerotic plaque location [1,2].

Fig. 1. Coronary tree. Ao — aorta; LMCA - left main coronary artery; LAD
- left anterior descending artery; D1, D2 — diagonal branches; LCX - left cir-
cumflex artery; OM1, OM2 — obtuse marginal branches; RCA - right coronary
artery; PDA — posterior descending artery; PLV — posterior left ventricular
artery (posterolateral branch). Authors’ own study.

Ryc. 1. Schemat naczyn wiencowych. Ao — aorta; LMCA - pien lewej tetnicy
wienicowej; LAD - tetnica przednia zstepujaca; D1, D2 - gatezie diagnonal-
ne; LCX - tetnica okalajaca; OM1, OM2 - gatezie marginalne; RCA — prawa
tetnica wieicowa; PDA - tetnica tylna zstepujaca; PLV — gataz tylno-boczna.
Opracowanie wiasne.

There are three segments in every coronary artery bi-
furcation structure: the main vessel (MV), main branch
(MB) and side branch (SB). Several mathematical mo-

dels (Murray’s, Finet’s and the universal Huo-Kassab’s
model), which describe the relationship between the
diameters of these segments are very helpful in evalua-
ting vessel reference sizes during percutaneous corona-
ry interventions — PCI (the diameter of the distal part is
always smaller than the proximal part) [3,4] (Figure 2).
Atherosclerotic plaques usually develop in areas of mi-
nimal shear stress — mainly along inner curves of coro-
nary arteries, near the side branches, especially in the
region of lateral bifurcation walls [1,2,5]. Commonly,
the carina is free of plaques (atherosclerosis involving
the carina is only approximately 30%) [6].

Murray’s Law: D1 3=D23:+D33
Finet’s Formula: D1={D2+D3)x0,678

Huo-Kassab Law: D17/3=D27/33 D373

Fig. 2. Coronary artery bifurcation structure and relationship between seg-
ment diameters. Authors’ own study.

Ryc. 2. Struktura bifurkacii tetnicy wieicowej oraz relacje pomiedzy $redni-
cami poszczegolnych jej segmentow. Opracowanie wiasne.

A “coronary bifurcation lesion” as defined is a lesion
that causes vessel diameter stenosis > 50% and is con-
tiguous to the division of a major coronary artery [3].
Additionally, the diameter of the side branch should
be no less than 2.25 mm [7]. However, a “significant
side branch” is arbitrarily defined by the operator’s sub-
jective judgement and it means that we do not want to
lose it during the PCI procedure [3].

Indeed, two classifications of coronary bifurcations:
the universal Medina classification (describing a le-
sion, Figure 3) and the amended MADS classification
(treatment description) [1,8,9,10] are accepted and re-
commended by the EBC to facilitate comparisons of
the results between studies ongoing in different medical
centers or countries [1,10,11].

Furthermore, coronary bifurcation lesions could also be
classified into “true bifurcations” in the case that both
the main vessel and the side branch, are significantly
affected by atherosclerotic plaque (Icps-Lefevre types 1
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Fig. 3. lllustration of universal MEDINA classification of coronary bifurcations. Authors’ own study.
Ryc. 3. llustracja uniwersalnej klasyfikacji bifurkacji wieicowych MEDINA. Opracowanie wiasne.

and 4'> or MEDINA types 1,1,1; 0,1,1; 1,0,1') and
“false bifurcations” in the case that the lesion involves
the main vessel or the side branch (Icps-Lefevre types
2,3,4a and 4b) [7].

PCI for coronary bifurcation lesions account for 15—
—20% of all PCI. In spite of the fast development of
interventional cardiology, these procedures still carry
an increased risk of complications and remain a chal-
lenging field for operators [4,9]. For that reason, a group
of the top European specialists in the field meets
annually within the European Bifurcation Club (EBC)
to discuss and establish the up-to-date EBC statement
and recommendations for coronary bifurcation treat-
ment strategies.

Optimal treatment technique
Qualification

Adequate lesion visualization, especially in the SB
ostium is the essential point during every PCI proce-
dure (optimally — at least two orthogonal projections).
Evaluation of the stenosis in the side branch is a funda-
mental stage that affects the choice of further PCI stra-
tegy. The authors of the 14th EBC consensus highlight
the importance of physiological assessment of the le-
sion and the usefulness of CT. Interestingly, an SB with
alength > 73 mm (measured by CT) commonly supplies
over 10% of the myocardial mass. Moreover, the first
diagonal and obtuse marginal branches usually supply
a substantial part of the myocardium and should be pro-
tected by a guidewire while the stent is being implanted
in the main vessel [10].

The vast majority of bifurcation lesions can by treated
by radial access using 6 French guiding catheters (Fr)
(including bifurcation of the distal left main — LM)
[10,11].
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Planning the PCI

According to the KISSS principle (Keep It Simple,
Swift and Safe) [3] the fundamental approach for the
treatment of a bifurcation is the single stent method
with conditional SB stent implantation (provisional
side branch stenting approach; provisional stenting stra-
tegy, reverse provisional stenting) that reflects rather
a philosophy than a particular technique [13]. The most
recommended and predominantly used technique is
provisional T-stenting (PTS) consisting in single stent
implantation into the MB followed by proximal optimi-
zation (POT) [10]. Any further procedures depend on
the SB condition. In the presence of uncertain angio-
graphic results, SB ostium balloon dilation or kissing
balloon inflation (KBI) can be performed, always fol-
lowed by subsequent proximal optimization (re-POT)
[13]. Opening of the distal strut towards the SB ostium
significantly improves ostium scaffolding and reduces
the need for SB stent implantation. Indeed, the fre-
quency of SB stenting could be remarkably decreased
by using a non-compliant balloon (NC), which reduces
the likelihood of vessel dissection [10].

The routine upfront use of the “two-stent technique” has
no advantage over the single-stent implantation strategy
and only conditional SB stenting [14,15]. Moreover,
“two-stent techniques” are remarkably more complex,
prolong the duration of the intervention, increase expo-
sure to a higher dose of radiation and increase the costs
of the procedure [14,16].

The “Jailing wire technique” is an important part of
provisional stenting strategy that remains strongly re-
commended by the EBC. It involves MB stent implan-
tation with another guidewire left in the SB in order to
maintain SB patency. This technique brings some re-
levant advantages:
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— It keeps the SB patent or in the case of SB occlusion
after MB stent implantation, the guide wire remains
the only SB marker.

— Changes the bifurcation angle and facilitates SB
access.

— Helps guide catheter intubation.

— Gives stronger support to the balloon catheter.

— Allows a rescue procedure to be performed: SB
bail-out dilation by a low-profile balloon catheter in
the case of SB occlusion (to restore blood flow) [10].

The EBC recommends wiring first the vessel with the

potentially most difficult lesions [10]. It should be kept

in mind that pulling back a jailed wire from the SB can

draw the guiding catheter deeply in the ostium. To mi-

nimize the risk of any complications (especially in the

case of heavy calcifications) avoiding high pressure
balloon inflation before wire removal is recommended.

All the maneuvers should be performed extremely care-

fully as well [10].

Lesion preparation

MB predilation is likely to influence the long-term re-
sults of bifurcation treatment (it may facilitate vessel
sizing, provide adequate MB stent expansion and an
optimal effect after POT) [10].

It is emphasized that routine SB ostium predilation is
not a recommended part of provisional stenting stra-
tegy. Nevertheless, certain situations justify this ma-
neuver, such as:

— a significant flow reduction in the SB after wiring,

— severe/diffuse/calcified SB lesions,

— difficult SB access [10].

Stent selection

Drug-eluting stents (DES) are currently recommended
to treat coronary bifurcation [11]. The diameter of the
MYV stent is sized according to the dimensions of the
MB just after MV division. This type of stent sizing
reduces the risk of MB dissection or vessel stenosis/
closure due to carina shift when the stent diameter is
too large. The key maneuver in this method of stent dia-
meter selection is the use of the proximal optimization
technique (POT). It involves the inflation of a short,
non-compliant (NC) balloon in the MV, just before the
carina (the ratio of the balloon to MV diameters should
be 1:1). Anticipating the potential need to perform the
POT technique, the length of the stent implanted into
the MV (just before the carina) should be at least 6—
—10 mm (the length of the smallest commonly used
balloons). Of note, the proximal section of the balloon
should be entirely located within the stent [10,17].

Procedure optimization

The routine use of the KBI technique during single stent
coronary bifurcation angioplasty has no clinical benefit
[18,19,20,21]. The EBC experts allow this technique to

be used in cases of significant ostial stenosis SB (> 75%
or < TIMI III) after MV stent implantation. The use of
non-compliant balloons (NC) is recommended for this
purpose [3]. The advantages of this technique include
proximal MV dilation, reconstruction of the carina (re-
storation of the natural anatomy of bifurcation) [22,23],
SB ostial lesion dilation, stent strut extension (facilita-
ting SB access) and stent apposition improvement. The
potential disadvantages may include increased comple-
xity of the procedure [18], exposure to possible compli-
cations such as SB dissection, stent deformation, stent
crushing in the event of unintentional placement of the
guidewire outside the vessel lumen and the formation
of metal carina [24].

From among the two possible inflation sequences (POT-
-kiss-POT and POT-side-POT), the 14th EBC recom-
mendations indicate POT-kiss-POT as more favorable
(causes less stent deformation) [10]. Circular lumen
restoration from the oval vessel formed after KBI can
be achieved using the POT technique. If the SB con-
dition is still unacceptable — bail-out SB stenting can
be performed [13]. This accounts for about 10% of the
cases of the originally intended technique using a single
stent [10] and varies depending on the characteristics
of the lesion, the significance of the SB, the possibility
of passing the guidewire through the distal strut, or the
degree of residual stenosis of the SB. For this purpose,
the most commonly used techniques are T-stenting
(passing the guidewire through the distal stent strut),
T And Protrusion (TAP) and Culotte [13].

Two-stent techniques

The upfront implantation of two stents is recommended
in the case of complex, extensive lesions, involving the
MYV and SB (especially ostial lesions, reaching > 5 mm
deep into the SB), large side branches (especially with
a diameter >2.75 mm) [3] with difficult access, current
dissection or the high probability of occlusion [10]. The
preferred two stent techniques, according to the EBC,
are Culotte and DK-Crush, paying special attention to
lesion preparation before stent implantation and obli-
gatory optimization by KBI with subsequent final POT
[10,13].

The issue of choosing the optimal technique as part of
a two-stent strategy remains debatable. Analyzing the
results of randomized clinical trials, it can be concluded
that in the case of bifurcation lesions other than the left
main coronary artery (LMCA), none of the techniques
has a clear advantage in terms of the frequency of the
main endpoints [28,29].

In techniques with the intended use of two stents,
predilation of both the MV and SB is strongly recom-
mended (balloon inflation should be limited to stent-co-
vered vessel areas). SB protection (by another guide-
wire) may be considered first in the event of dissection
during predilation, difficult SB access, the high proba-
bility of SB occlusion or in the presence of extensive
SB lesions requiring stent implantation [3].
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Culotte

Culotte is a versatile technique that can be used both
as the intended two-stent method (with PREMIER SB
stent implantation) and as a variant of the strategy with
the primary intention of using a single stent — in the
event of the need for “bail-out” SB stenting. The main
limitation of the Culotte technique is the significant
disproportion of MV and SB diameters [11]. At the
same time, it is emphasized that when this technique is
used, it is advisable to use a modification called “mini-
-culotte”, which is combined with minimizing the area
of the double layer of stents within the MV [3].
Among the techniques using two stents, culotte has an
advantage over the original crush technique, is com-
parable in effectiveness to the mini-crush technique
(minimizing the area of the double layer of the stent in
the MV) in randomized trails and at the same time is
preferred over T-stenting [30,31].

Crush

The modification of the original crush technique pro-
posed by Colombo, which involves the use of double
optimization via KBI (DK-Crush, double kissing crush)
is associated with a reduced percentage of repeat revas-
cularization compared to Culotte [32]. The limitation
of the DK-Crush technique is undoubtedly the fact that
it does not apply to the single stent strategy with only
conditional SB stenting (provisional stenting) and that
due to its rather complex form, it requires more expe-
rience from the operator.

T-stenting/TAP/SKS

Due to the current concerns regarding safety (long dou-
ble-layer neocarina in SKS) and the lack of data on
stent distortion or wall coverage — elective T-stenting
and SKS (simultaneous kissing stenting) are currently
not recommended by the EBC [10].

The modification of the T-stenting technique, consisting
in a slight 1-2 mm SB-stent shift to the lumen of the
MV (T And Protrusion — TAP), provides better cove-
rage of the stent connection area and remains a part of
provisional SB stenting strategy, especially when the
SB leaves at an angle of less than 90° [33,34,35]. In
the TAP technique, kissing balloon inflation (KBI) with
final POT plays an extremely important role [13].

Intracoronary imaging techniques

The EBC highlights the various benefits of using parti-
cular endovascular imaging techniques. OCT provides
accurate visualization of the vessel lumen, calcified pla-
ques and ostial lesions, giving an opportunity for vessel
evaluation after predilation, guidewire placement, and
stent implantation. IVUS enables proper plaque load
assessment, while not requiring additional contrast inje-
ctions. Intravascular imaging usually extends the proce-
dure duration; therefore the need for an intra-operative
anticoagulation monitor must be greatly emphasized
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[10]. The key aspects of the particular stages of corona-
ry bifurcation angioplasty in intravascular imaging are
summarized in Table 1.

Table . Key aspects of particular stages of coronary bifurcation angioplasty
in intravascular imaging

Tabela I. Kluczowe aspekty obrazowania wewnatrznaczyniowego w odnie-
sieniu do poszczegdlnych etapéw angioplastyki bifurkacji wiercowych

Before stent implantation

+ Evaluation of SB stenosis/occlusion likelihood after MB stent implanta-
tion, including location and nature of plaques adjacent to SB ostium.

+ Assessment of MV and MB diameters to select optimal stent diameter.
« Stent length assessment, including POT - balloon size.

After stent implantation

+ Evaluation of stent apposition and expansion.

+ Exclusion of dissection and residual edge stenosis.

+ Assessment of guidewire position in SB — especially to rule out its
course outside vessel lumen (assessment after rewiring).

After stent post-dilation

+ Assessment of SB ostium, side branch condition, stent apposition and
expansion.

SB - side branch; MB - main branch; MV - main vessel; POT - proximal
optimization

SB - galaz boczna; MB — gataz gtéwna; MV — naczynie gtéwne; POT - prok-
symalna optymalizacja

Anatomical distinctions
Left main coronary artery bifurcation

Anatomy

A unique example of coronary bifurcation is the di-
vision of the left main coronary artery (LM). Usually
when the right coronary artery dominates, this vessel
supplies over 75% of the left ventricular myocardium
[36,37]. In most cases, it originates by the left sinus of
Valsalva; however, the anatomical variant is the take-
-off from the right sinus of Valsalva or above. In very
rare cases, the LM may originate between the aorta and
the pulmonary trunk, which is associated with a high
risk of sudden death [36,38]. The LM is the only bi-
furcation proximal segment that extends directly from
the aorta, which carries the risk of stent damage by the
guide catheter or introducing a guidewire under the stent
implanted into the LM [13]. The diameter of the LM is
generally large and very variable; it usually fluctuates
within 3.5-6.5 mm and is on average about 5 mm [39]
(dimension often close to the upper limit of expansion
of coronary stents [10,13]), while the average length is
10.5 mm [40]. This vessel is divided into two branches
— the left anterior descending artery (LAD) and the left
circumflex artery (LCX) (Figure 1). In approximately
10-25% of cases, the LM also provides an additional
intermediate branch forming trifurcation [36]. The an-
gle between the main branches of the LM (called angle
B) is variable, but usually larger than in other coronary
bifurcations (on average 70—80°) [40]. Commonly, the
LCX is considered the side branch, which often takes
off at a large angle and makes guidewire maneuvers dif-
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ficult. LM lesions, based on angiography, are generally
divided into ostial, medial and distal, wherein plaques
are usually extensive, most often including bifurcation
[39], therefore LM isolated disease is extremely rare.
Atherosclerotic plaques are located primarily at the
lateral walls of the entire bifurcation, usually going
to its branches (according to intravascular ultrasound
assessment — lesions limited only to the LAD or LCX
ostium occur relatively rarely) [39].

Left main stenosis significance assessment

An LM lesion assessed in angiography as > 50%, in
the case of documented myocardial ischemia, requi-
res revascularization in order to improve the prognosis
[14]. In practice, assessment of the ischemia may be
ambiguous and the LM disease may be difficult to as-
sess in coronary angiography (e.g. lack of proper proje-
ctions, lack of a reference, uninvolved vessel segment
or irritating effect of the catheter) [36]. In this case, we
can use intravascular imaging (e.g. IVUS) and physio-
logical assessment (FFR — fractional flow reserve).

In intravascular ultrasound, the decision making vari-
able is the vessel lumen area (MLA — minimal lumen
area) with the most commonly accepted (also by the
EBC) cut-off of 6 mm? for the significance of LM
stenosis [13,37,41]. Above this value, LM coronary
angioplasty is not recommended.

Currently, there is insufficient data (lack of standard-
ized values) to enable the practical use of optical co-
herent tomography (OCT) in LM lumen assessment,
although this method may enable accurate imaging,
especially in the case of the distal segment of this ves-
sel, constituting a useful tool for assessing the effective-
ness of LM angioplasty (min. accurate abluminal wire
position assessment or stent strut identification during
SB rewiring) [42].

Left main fractional flow reserve assessment

An isolated LM lesion occurs relatively rarely. It usu-
ally coexists with plaques spreading to both the LAD
and LCX branches, which can also affect the results of
physiological assessment. In that case, the use of the
pullback method should be considered [43]. For the LM
(as in the case of other vessels), the significance limit of
the FFR is 0.8, above which LM revascularization may
by safely deferred [14].

Moreover, the use of FFR can be helpful when it is
necessary to assess the significance of ostial LCX ste-
nosis, which is often troublesome, especially when the
stent is implanted from the LM into the LAD branch
[13]. Selected technical aspects of left main FFR
assessment are summarized in Table II.

Table Il. Selected technical aspects of left main FFR assessment
Tabela Il. Wybrane aspekty techniczne oceny FFR pnia lewej tetnicy wien-
cowej

« Pressure normalization before intubation of LM ostium with guide
catheter.

* LM intubation in presence of atherosclerotic lesions may cause
a pressure drop; therefore gradient assessment should be performed
with guiding catheter disengaged.

 For maximum hyperemia, use of intravenous adenosine infusion (rather
than intracoronary injection) is recommended [10].

« In case of ostial lesion, it is advisable to perform LAD and/or LCX
measurements by pullback technique [36].

FFR - fractional flow reserve; LM — left main; LAD - left descending artery;
LCX - left circumflex artery

FFR - czastkowa rezerwa przeptywu; LM — pien lewej tetnicy wiericowej;
LAD - tetnica przednia zstepujaca; LCX - tetnica okalajaca

Selected aspects of left main bifurcation treatment

The current ESC guidelines on myocardial revascu-
larization provide an indication class I for LM PCI in
patients with a significant lesion and low/intermediate
SYNTAX score. In the case the SYNTAX score is > 33,
LM PCI is not recommended (recommendation class
1II) [10].

Percutaneous coronary angioplasty in the case of ostial
and medial LM lesions is associated with better clinical
outcomes than much more demanding procedures in the
distal segment of the LM [44]. In the case of proximal
or medial LM PCI, a single guidewire placed in one of
the main branches (usually the LAD) can be used. In
most cases of PCI for distal LM, both branches of the
LM should be wired, which significantly increases the
safety of the procedure (modifies the bifurcation angle
by facilitating access to both branches [45], maintains
SB patency, indicates a landmark in case of SB occlu-
sion [46], allows balloon insertion in the need for bail-
-out SB dilation [13]). Nevertheless, the branch with
anticipated harder access should be wired first, paying
attention to the wire tip shape [46] (“jailed wire tech-
nique”). In case of difficulties with wire introduction,
the guidewire tip shape may be changed or the use of
another wire with a soft tip can be considered. In the
case of failures in the later stages of the procedure, mi-
crocatheters can provide significant support. Main bi-
furcation branch dilation using a noncompliant balloon
with a slightly smaller diameter may be necessary. As
a last resort, the vessel may require preliminary prepa-
ration using rotablation, a procedure reserved for hea-
vily calcified LM bifurcation, with a possibility of the
exceptional use of a single guidewire. In the presence of
a significant ostial lesion, massive calcifications or very
difficult access to the SB, it is advisable to prepare the
SB before stent implantation [36].
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Provisional stenting strategy

In most cases of LM PCI, the provisional SB stenting
approach is strongly recommended [10]. The technique
might differ depending on the extent of plaque within
the LM.

If only one branch of the LM is significantly diseased
(Medina 1,1,0 or 1,0,1) the single-stent strategy can be
performed (provisional stenting strategy), always by
performing standard proximal optimization (POT).

It is recommended that the stent within the LM
should have the proper length, depending on the lesion
location, usually about 8-9 mm [13], indeed when ne-
cessary, including the LM ostium. The diameter of the
stent is selected depending on the location of the lesions
within the LM. In the case of ostial and medial chan-
ges, the stent diameter is selected based on the LM di-
mensions. During the percutaneous treatment of distal
lesions predominantly involving LM branches, the dia-
meter of the stent is determined by the dimension of
the stented branch (usually about 3—4 mm)[13], then in
order to achieve proper apposition within the LM, it is
necessary to perform POT — always using a short, non-
-compliant balloon. Considering the often significantly
larger diameter of the LM — knowledge of the maxi-
mum achievable stent diameters (expansion limits)
seems to be the crucial point [36].

Optimization with the kissing-balloon technique should
be performed in the case of a nonoptimal state of the
SB in patients who are likely to require further coronary
angioplasty in the future. KBI may be considered in
younger patients and in the case of LCX stent implan-
tation (when the LAD is recognized as a lateral branch)
[36].

When both branches of the LM are involved — the
choice of treatment strategy (upfront planned technique
using 1 or 2 stents) should be individualized based on
angiographic data taking into account the operator’s
experience. According to the EBC statement, most LM
lesions may be treated using a single stent (provisional
stenting) with a conditional second stent.

Two stent strategy

When performing the intended technique using two
stents in the treatment of LM bifurcation, DK-Crush is
indicated by the EBC as the most advantageous choice
due to the reduction in the frequency of failures of the
final KBI compared to the crush technique as well as
a lower risk of the main endpoint in the event of LM le-
sion treatment failure compared to provisional stenting
[14,48,49,50].

Procedure evaluation — complications of left main
stem bifurcation treatment

Patients undergoing PCI of the LM are a high-risk po-
pulation, among which, in the case of symptom recur-
rence or documented ischemia, invasive diagnostics
must be considered. In asymptomatic patients after left
main PCI, late angiographic monitoring (3—12 months)
may be considered [13].
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In order to optimize the LM angioplasty effects, espe-
cially in the case of uncertain results or complications
during the procedure, intravascular imaging (IVUS,
OCT) and functional assessment (FFR) are extremely
helpful [36]. Intravascular imaging methods allow
inadequate stent apposition, edge dissection or stent
underexpansion to be recognized, which are even more
important in the case of the LM [13]. Incorrect stent
size selection (usually too small) or its accidental defor-
mation with the guidewire/guiding catheter, especially
in the case of the LM may have serious consequences
[10]. For that reason, EBC experts recommend using
intravascular imaging techniques in every case of com-
plications or an uncertain effect of the procedure within
the LM [13].

A valuable test that allows quick assessment of LM
stent patency is coronary CT angiography [51] (espe-
cially when a good image quality is expected, with
a small number of artifacts, e.g. large, non-overlapping
stents).

New technologies

Bifurcation dedicated stents

Bifurcation dedicated stents can be a valuable alterna-
tive to current treatment, especially in the case of signi-
ficant MV and MB diameter disproportions [52]. There
are several studies on these devices, whose angiogra-
phic and clinical results are encouraging, although the
data from randomized controlled trials comparing these
devices with the currently recommended treatment are
limited [14,53].

Drug-eluting balloons

Drug-eluting balloons (DEB) used in bifurcation reste-
nosis do not increase the number of stent layers, which
especially applies to arteries previously treated with
two-stent techniques [14,54,55]. The use of DEB in the
case of de novo coronary bifurcation lesions may be an
attractive alternative to DES; however, the current data
of clinical trials remain inconclusive [14,55].

Bioresorbable stents

Taking into account the data on the safety of bioresor-
bable stents, currently the European Society of Cardio-
logy (ESC) and European Association of Percutaneous
Cardiovascular Interventions (EAPCI) recommend that
these devices should not be used outside of well-con-
trolled clinical trials [14].

Summary

Despite the growing knowledge of coronary bifurca-
tions and systematic technological progress, in many
cases the choice of the optimal technique of the pro-
cedure remains the subject of extensive discussions.
This is dictated by the complexity of the lesions located
within coronary artery bifurcation.
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Current epidemiological situation of influenza in Silesian voivodeship
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STRESZCZENIE

Grypa jest chorobg zakazng uktadu oddechowego podlegajaca statemu monitorowaniu w zakresie liczby nowych zacho-
rowan oraz zgonéw. W drugiej potowie marca 2020 r. zaobserwowano spadek liczby zachorowan na grype w woj.
$laskim i postanowiono sprawdzi¢, czy ma to zwigzek z pojawieniem si¢ nowego zagrozenia, jakim jest pandemia
COVID. W modelu badania opisowego dokonano analizy trendu zachorowalnoéci i hospitalizacji z powodu grypy,
a jednoczesnie przedstawiono dynamike wzrostu nowych zakazen wirusem SARS-CoV-2. Dokonano réwniez chrono-
logicznego usystematyzowania waznych dzialan administracyjnych ograniczajacych rozwdj epidemii. Nie mozna wy-
kluczy¢, ze obserwowany spadek zachorowan i hospitalizacji z powodu grypy w woj. $laskim ma zwiagzek z restrykcyj-
nymi przepisami organizacji pracy i zycia spotecznego podjetymi dla ograniczenia epidemii COVID. Jednoznaczne
wnioskowanie bedzie wymagato wnikliwych badan i dtuzszego okresu obserwacji.

SLOWA KLUCZOWE
grypa, epidemiologia, rejestr

ABSTRACT

Influenza is an infectious disease of the respiratory system subject to constant monitoring in terms of the number of new
cases and deaths. It was observed that the number of new cases of influenza decreased in the Silesian voivodeship in the
second half of March 2020, and it was decided to verify whether it is related to the emergence of a new threat, which is
the COVID pandemic. In the descriptive model of the study, the trend of influenza morbidity and hospitalization was
analyzed, and at the same time the dynamics of the increase in new SARS-CoV-2 infections was presented.
Chronological systematization of important administrative activities limiting development of the epidemic was also
carried out. It cannot be ruled out that the observed decrease in the incidence and hospitalization due to influenza in the
province of Silesia is related to the restrictive regulations on the organization of work and social life taken to minimize
the COVID epidemic. Unambiguous conclusions will require in-depth research and a longer observation period.
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WPROWADZENIE

Grypa jest chorobag zakazng ukladu oddechowego
(J10-J11 wg ICD-10), podlegajaca stalemu monito-
rowaniu w zakresie liczby nowych zachorowan oraz
zgonow. Dane o zachorowaniach gromadzone sg na
podstawie tzw. meldunkéw o zachorowaniach i po-
dejrzeniach zachorowan na grype, przesylanych
przez wszystkie jednostki ochrony zdrowia do po-
wiatowych stacji sanitarno-epidemiologicznych.
Z kolei dane o zgonach przesylane sa przez lekarzy
do wojewodzkich stacji sanitarno-epidemiologicz-
nych. Obydwie miary stanu zdrowia sg prezento-
wane w formie zagregowane;j i przedstawiane w ko-
lejnych okresach sprawozdawczych na stronie Na-
rodowego Instytutu Zdrowia Publicznego — Pan-
stwowego Zakladu Higieny w Warszawie [1].
Zgodnie z obowigzujaca w Unii Europejskiej defi-
nicjg choroby (Dz.U. UE L 262 z 27.09.2012) ra-
portuje si¢ zarowno grype rozpoznang klinicznie
i/lub laboratoryjnie, jak i wszystkie rozpoznane kli-
nicznie zachorowania grypopodobne i ostre zakaze-
nia drég oddechowych spetniajace kryteria definicji
przyjete dla potrzeb nadzoru nad chorobami zakaz-
nymi [2]. Oficjalne dane dla Polski wskazuja, ze
$rednia dzienna zapadalno$¢ na grype i zachorowa-
nia grypopochodne w kolejnych latach 2015-2020
osiggata maksimum w miesigcach zimowych, za-
leznie od roku byt to przetom stycznia i lutego badz
lutego i marca [1]. Wojewoddztwo $laskie jest jedna
z wigkszych aglomeracji w Polsce, z liczba miesz-
kancoéw 4 533 565 (dane GUS z 2018 r.) [3]. We-
dhug danych Wojewddzkiej Stacji Sanitarno-Epide-
miologicznej w Katowicach [4] w ostatnich dniach
marca 2020 r. uwidocznit si¢ znaczny spadek za-
chorowan na grype (ryc. 1). Pojawia si¢ pytanie, czy
sytuacja ta jest odzwierciedleniem zwyczajowego
przebiegu epidemii grypy, czy ma moze zwigzek
z pojawieniem si¢ nowego zagrozenia, jakim jest
pandemia COVID (choroba koronawirusowa)? Za-
pewne trudno o jednoznaczne wnioskowanie, nie-
mniej jednak uznano, ze problem jest interesujacy
1 wart opisania.

Celem pracy jest przedstawienie aktualnej sytuacji
epidemiologicznej dotyczacej zachorowan, hospita-
lizacji 1 zgonow z powodu grypy w woj. $laskim
w okresie wspolwystgpowania zakazen wirusem
SARS-CoV-2.

MATERIAL | METODY

Badanie ma charakter epidemiologicznego badania
opisowego prowadzonego na podstawie wtdrnych
danych pochodzacych z panstwowego monitoringu
grypy i dotyczacych woj. $laskiego [4]. Analizo-
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INTRODUCTION

Influenza is an infectious disease of the respiratory
system (J10-J11 according to ICD-10) subject to
constant monitoring in terms of the number of new
cases and deaths. Morbidity data are collected based
on "Reports on morbidity and suspected flu cases" sent
by all health care units to district sanitary-
-epidemiological stations. In turn, data concerning
deaths are sent by doctors to provincial sanitary-
-epidemiological stations. Both measures of health
status are presented in aggregate form and published in
subsequent reporting periods on the website of the
National Institute of Public Health — National Institute
of Hygiene in Warsaw [1]. According to the EU
definition of the disease [Journal of Laws (Polish:
Dz.U.) EU L 262 of 27 Sept 2012), both clinically
and/or laboratory diagnosed cases of influenza are
reported, as well as all clinically diagnosed influenza-
-like illnesses (ILI) and acute respiratory infections
meeting the definition adopted for the surveillance of
infectious diseases [2]. The official data for Poland
indicate that the average daily incidence of influenza
and ILI in consecutive years 2015-2020 reached
a maximum in the winter months. Depending on the
year, it was at the turn of January and February or
February and March [1]. The Silesian voivodeship is
one of the largest agglomerations in Poland with
a population of 4,533,565 residents (data from the
Central Statistical Office of Poland, 2018) [3].
According to the data of the Provincial Sanitary-
-Epidemiological Station in Katowice [4], a significant
decrease in influenza cases was observed in the last
days of March 2020 (Fig. 1). The question is whether
this situation reflects the usual course of the influenza
epidemic or is it perhaps related to the emergence of
anew threat — the COVID pandemic (coronavirus
disease)? It is probably difficult to make an unequivocal
conclusion. Nevertheless, it is considered that the said
problem is interesting and worth describing.

This study aims to present the current epidemiological
situation in terms of morbidity, hospitalisations and
deaths due to influenza in the Silesian voivodeship
during the period of the co-occurrence of SARS-CoV-2
virus infections.

MATERIAL AND METHODS

This is a descriptive epidemiological study based on
secondary data concerning the Silesian voivodeship,
obtained from the national influenza monitoring [4].
Both the rates per 10,000 inhabitants and absolute data
describing the number of cases, hospitalisations and
deaths (in-hospital mortality) were analysed. The
period from October 1, 2019 to March 22, 2020 was
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wano zarowno dane bezwzgledne, opisujace liczbe
zachorowan, hospitalizacji i zgonéw ($miertelnosc),
jak 1 wspodtczynniki w przeliczeniu na 10 000
mieszkancow. Pod uwage wzigto okres od 1 paz-
dziernika 2019 r. do 22 marca 2020 r., zatem aktu-
alnie dostepny okres obserwacji'. Wyniki zaprezen-
towano na rycinach i w tabelach.

WYNIKI

Uzyskane wyniki wskazuja na maksimum rejestro-
wanych zachorowan na grype w dniach od 16 lutego
do 7 marca 2020 r. (ryc. 1). Jednoczesnie analiza
struktury wieku pacjentow z nowym rozpoznaniem
w okresie od 1 pazdziernika 2019 r. do 22 marca
2020 r. wskazuje, ze najliczniejsze rozpoznania do-
tyczyly osob w wieku 15-64 lat (jest to najwigksza
grupa wiekowa), a takze najmtodszych — w wieku
04 lat (ryc. 2).

Ponad 1000 os6b (N = 1023) wymagato hospitali-
zacji w badanym okresie sprawozdawczym, a prze-
bieg trendu ilustruje rycina 3. Warto zauwazyc¢, ze
maksimum hospitalizacji wystapito z tygodniowym
opoznieniem w stosunku do maksimum zachoro-
walnos$ci. W badanym okresie z powodu grypy
zmarto 7 pacjentéw. Bioragc pod uwage wszystkie
nowe, zarejestrowane przypadki rozpoznanej grypy

considered. It is the currently available observation
period!. The study results are presented in figures and
tables.

RESULTS

The obtained results indicate that the maximum of
recorded influenza cases occurred from February 16 to
March 7, 2020 (Fig. 1). At the same time, analysis of
the age structure of patients with a new diagnosis
between October 1, 2019 and March 22, 2020 shows
that the most numerous diagnoses concerned patients
aged 15-64 years (this is the largest age group) and the
youngest individuals aged 0—4 years (Fig. 2).

Over 1,000 individuals (N 1023) required
hospitalisation during the analysed reporting period.
The trend is shown in Figure 3. It should be noted that
the maximum number of hospitalisations occurred one
week later than the maximum incidence. During the
considered period, 7 patients died from influenza.
Considering all newly registered cases of diagnosed
influenza in the analysed reporting period, the mortality
rate was at the level of 0.002% and the highest mortality
rate concerned patients aged over 65 years (0.01%).
There were no deaths in the youngest age group (04
years of age). On the other hand, considering the
number of patients hospitalised for influenza, the
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Ryc. 1. Trend w zakresie nowych zachorowan na grype w woj. $laskim (1.10.2019-22.03.2020).
Fig. 1. Trend in new cases of influenza in Silesian voivodeship (1 October 2019-22 March 2020).

! Prace przestano do Redakeji 01.04.2020 . (przyp. red.)/The work was sent to the Editorial Office on April 1, 2020 (edit. note).
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Ryc. 2. Struktura wiekowa pacjentéw z nowym rozpoznaniem grypy w woj. $laskim (1.10.2019-22.03.2020).
Fig. 2. Age structure of patients with new diagnosis of influenza in Silesian voivodeship (1 October 2019-22 March 2020).
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Ryc. 3. Trend w zakresie hospitalizacji z powodu grypy w woj. $laskim (1.10.2019-22.03.2020).
Fig. 3. Trend of influenza hospitalizations in Silesian voivodeship (1 October 2019- 22 March 2020).
w analizowanym okresie sprawozdawczym, §mier- mortality rate was 0.68%. The said rate was also the
telno$¢ ksztattowata si¢ na poziomie 0,002%, a naj- highest for patients aged over 65 years (1.9%). It was
wigksza dotyczyta 0séb po 65 roku zycia (0,01%). slightly lower for patients aged 15-64 years (1.2%) and
W najmiodszej grupie wiekowej (0—4 lat) nie odno- children aged 5-14 years (0.47%). Most frequently,
towano zadnego zgonu. Z kolei biorac pod uwage children aged under 4 years required hospitalisation for
liczbe o0sob hospitalizowanych z powodu grypy, influenza (Fig. 4). None of the hospital-treated children
$miertelnos¢ ksztaltowata si¢ na poziomie 0,68% died.
ibyla réwniez najwicksza u oséb w wieku 65+ The cumulative incidence rate of registered influenza
(1,9%), nieco mniejsza u osoéb 15-64 lat (1,2%) cases and hospitalisations per 10,000 inhabitants in
i dzieci 5-14 lat (0,47%). Najcze$ciej hospitalizacji each age group (the population data were obtained from
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z powodu grypy wymagaly dzieci do 4 roku zycia
(ryc. 4), zadne z leczonych szpitalnie dzieci nie
zmarlo.

Skumulowany wspotczynnik rejestrowanych za-
chorowan i hospitalizacji z powodu grypy w przeli-
czeniu na 10 000 ludnosci w danej grupie wieckowej
(dane o liczbie ludnosci pochodzity z banku danych
lokalnych GUS w Warszawie [3]) byl najwigkszy
w grupie 0s6b najmtodszych (0—4 lat; tab. I).

Dnia 8 marca rozpoznano pierwszy przypadek za-
kazenia wirusem SARS-CoV-2 w woj. $laskim. Dy-
namike zmian liczby nowych rozpoznan w kolej-
nych dniach marca ilustruje rycina 5. Wydaje sig, ze
istnieje duze prawdopodobienstwo zwigzku pomie-
dzy spadkiem rejestrowanej liczby nowych zacho-
rowan na grype a liczba nowych potwierdzonych
zakazen wirusem SARS-CoV-2 i intensywnymi
dziataniami ukierunkowanymi na przeciwdzialanie
pandemii COVID.

Sposrdd tych dziatan nalezy wymieni¢ nastepujace
decyzje i ograniczenia wprowadzane kolejno na
obszarze kraju:
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the local database of the Central Statistical Office in
Warsaw [3]) was the highest in the youngest group (0-
—4 years of age; Tab. I).
On March 8, the first case of SARS-CoV-2 virus
infection was diagnosed in the Silesian voivodeship.
The dynamics of changes in the number of new
diagnoses on consecutive days in March are presented
in Figure 5. There appears to be a high probability of
arelationship between the decline in the registered
number of new influenza cases and both the number of
new confirmed SARS-CoV-2 virus infections and
intensive measures aimed at counteracting the COVID
pandemic.
These efforts include the following decisions and
restrictions introduced successively across the country:
— by decision of the Prime Minister of the
Government, curricular activities in kindergartens,
schools and educational institutions, as well as in
higher education institutions, were suspended from
March 12 to March 25, 2020 [5]; the functioning of
medical universities supervised by the Minister of
Health was restricted by suspending undergraduate

252
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Grupa wiekowa [lata]/Age group [years]

Ryc. 4. Struktura wiekowa pacjentéw hospitalizowanych z powodu grypy.

Fig. 4. Age structure of patients hospitalized due to influenza.

Tabela I. Skumulowany wspétczynnik zachorowalnosci i hospitalizacji z powodu grypy na 10 000 ludnosci w woj. $laskim (1.10.2019-22.03.2020)
Table I. Cumulative incidence and hospitalization rate of influenza per 10,000 inhabitants in Silesian voivodeship (1 October 2019-22 March 2020)

Wiek [lata]/Age [years] 04 5-14 15-64 65+ Razem/Total
Liczba Iudnosci/Number of population 214014 441 953 3035 540 842 058 4533 565
Zachorowalno$¢ na 10 000/Incidence per 10,000 3512.1 1632.9 441.1 312.5 678.4
Hospitalizacja na 10 000/Hospitalization per 10,000 18.1 4.8 0.8 1.9 23
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Fig. 5. Trend of new confirmed SARS-CoV-2 infections in Silesian voivodeship (March 2020).
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decyzja Premiera Rzadu zawieszono zajgcia dy-
daktyczno-wychowawcze w przedszkolach,
szkotach i placowkach oswiatowych, a takze
w szkotach wyzszych od 12 marca do 25 marca
2020 r. [5]; ograniczono funkcjonowanie
uczelni medycznych nadzorowanych przez Mi-
nistra Zdrowia poprzez zawieszenie ksztalcenia
na studiach i studiach podyplomowych; nastgp-
nie decyzjami Ministra Nauki i Szkolnictwa
Wyzszego oraz Ministra Edukacji zamknigto
szkoly 1 uniwersytety na terenie catego kraju
w okresie od 18 marca do 10 kwietnia 2020 r.;
decyzja Rzadu Rzeczypospolitej Polskiej od 15
marca do odwolania zamknieto granice kraju dla
cudzoziemco6w w ramach kwarantanny narodo-
wej [6], kazdy Polak powracajacy z zagranicy
jest poddawany obowigzkowej 14-dniowej kwa-
rantannie;

dnia 20 marca Premier Rzagdu Mateusz Mora-
wiecki wprowadzit w porozumieniu z Mini-
strem Zdrowia Lukaszem Szumowskim stan
epidemii w Polsce [7], na mocy ktorego okre-
slono nowe zasady dotyczace funkcjonowania
i zachowan w zyciu publicznym;

decyzja Rzadu w dniu 24 marca zaostrzono
przepisy ograniczajace swobod¢ w przemiesz-
czaniu si¢ ludnosci; obowigzek pozostania
w domu nie dotyczy jedynie dojazdu do pracy

and postgraduate education; then, by decisions of
the Minister of Science and Higher Education and
the Minister of Education, schools and universities
were closed across the country from March 18 to
April 10, 2020;

— Dby the decision of the Government of the Republic
of Poland, the country’s borders were closed to
foreigners under the national quarantine from
March 15 until further notice [6]; all Poles after
returning from abroad were subjected to
a mandatory 14-day quarantine;

— on March 20, the Polish Prime Minister Mateusz
Morawiecki, in consultation with the Minister of
Health, Lukasz Szumowski, introduced the state of
epidemic in Poland [7], under which new rules
concerning functioning and behaviour in public life
were defined;

— Dby decision of the Government on March 24, the
regulations limiting the freedom of population
movement were tightened; the obligation to stay at
home did not apply to commuting to work or
satisfying necessary daily needs such as the
purchase of food and medicines or caring for
relatives [8].

Subsequent  restrictions implemented by the

Government’s decision from April 1 until further notice

[9] prove that previous solutions were insufficient to

limit the spread of infections.
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czy zatatwiania niezb¢dnych codziennych po-
trzeb, takich jak zakup jedzenia i lekarstw, lub
opieki nad bliskimi [8].
Kolejne restrykcje wdrozone moca decyzji Rzadu
poczawszy od 1 kwietnia do odwotania [9] dowo-
dza, ze dotychczasowe rozwigzania byly niewystra-
czajace dla ograniczenia rozprzestrzeniania si¢ za-
kazen.

WNIOSKI

Nalezy podkresli¢, ze wszystkie opisane w pracy
dziatania podjeto w celu przeciwdziatania maso-
wemu rozprzestrzenianiu si¢ nowych zakazen wiru-
sem SARS-CoV-2. Ograniczono jednoczesnie
liczbe bezposrednich wizyt pacjentdow w porad-
niach i ambulatoriach, zalecajac korzystanie z ustug
telemedycyny, ograniczono zasady uczestnictwa
w praktykach religijnych i uroczystosciach rodzin-
nych, ograniczono ruch turystyczny oraz wprowa-
dzono zalecenia dla handlu, naktadajac wysokie
kary za niesubordynacje. Biorac pod uwage nieko-
rzystne prognozy opisujace prawdopodobny prze-
bieg epidemii, zdecydowano si¢ na te dziatania, ma-
jac nadziej¢ na splaszczenie krzywej rosnacych
gwaltownie nowych zachorowan i tym samym po-
prawe wydolnosci systemow opieki zdrowotnej nie-
zbednych do udzielania pomocy chorym [10].
Majac na uwadze przedstawione argumenty, nie
mozna wykluczy¢, ze obserwowany spadek zacho-
rowan i hospitalizacji z powodu grypy w woj. §la-
skim (nieco przyspieszony w stosunku do typowego
notowanego w poprzednich latach sprawozdaw-
czych [11]) ma zwiazek z restrykcyjnymi przepi-
sami organizacji pracy i zycia spolecznego podje-
tymi w naszym kraju w celu ograniczenia pandemii
COVID. Z drugiej strony wprowadzone nowe zada-
nia i wzmozone wysitki inspekcji sanitarnej dla mo-
nitorowania zagrozenia zakazeniem SARS-CoV-2
mogty wptyna¢ na rozluznienie dotychczas prowa-
dzonego rejestru grypy. Jednoznaczne wnioskowa-
nie bedzie jednak wymagato bardziej wnikliwych
badan i dluzszego okresu obserwacji.
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ABSTRACT

INTRODUCTION: Neonates with congenital heart defects (CHD) require careful fluid management due to the risk of
cardiovascular failure. Routine laboratory parameters are not the optimal tool to detect fluid overload; therefore the
search for novel markers is justified. Copeptin (pre-pro-vasopressin — CTproAVP) may be one of them. The aim of the
study was to analyze the influence of the current protocol of hydration in neonates with CHD on the physiological
volume homeostasis measured with CTproAVP.

MATERIAL AND METHODS: Ten term newborns with CHD hospitalized in neonatal intensive care before cardiac surgery
were enrolled in the study. Four of them presented symptoms of respiratory insufficiency and all except two received
alprostadil. Clinical management was routine, with the exception of CTproAVP measurement in the first five days of
life with evaluation of serum and urine osmolality. Fluid intake was within the normal range for age. Term, healthy
neonates (N = 200) served as the control.

RESULTS: The current hydration protocol did not cause an increase in serum and urine osmolality compared to the
controls. The effective osmolality of the analyzed body fluids was even lower in the neonates with CHD. The
concentration of CTproAVP was also lower in the study group, but the difference was not statistically significant. There
were no clinical signs of cardiovascular distress or overhydration. No factors explaining the variability in CTproAVP
concentration were identified.

CONCLUSIONS: These preliminary data suggest that the protocol of hydration does not cause dehydration or stimulation
of CTproAVP release. It seems that even more restrictive protocols of fluid management can be applied in newborns
with CHD at the risk of pulmonary congestion. A longer observation period is needed, including the postoperative period,
to obtain more reliable information on optimal fluid management and the role of CTproAVP in monitoring volemia.
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STRESZCZENIE

WSTEP: Noworodki z wrodzong wada serca (WWS) wymagaja ostroznej terapii ptynami z uwagi na ryzyko wystapienia
niewydolno$ci krgzenia. Rutynowe badania laboratoryjne nie sg optymalnym narzedziem w identyfikacji stanu prze-
wodnienia i dlatego konieczne sa poszukiwania nowych markeréw. Kopeptyna (CTproAVP) moze by¢ jednym z nich.
Celem pracy byta analiza wplywu aktualnie obowigzujgcego protokotu nawadniania noworodkow z WWS na homeo-
staz¢ wolemii z wykorzystaniem CTproAVP.

MATERIAL | METODY: Do badania wiaczono 10 noworodkéw z WWS hospitalizowanych na oddziale intensywnej tera-
pii noworodka przed zabiegiem kardiochirurgicznym. Cztery z nich prezentowaty objawy niewydolnosci oddechowej,
a wszystkie z wyjatkiem dwoch otrzymywaty alprostadil. Postgpowanie kliniczne bylto rutynowe, z wyjatkiem pomiaru
CTproAVP w pierwszych pigciu dniach zycia wraz z oceng osmolalno$ci surowicy i moczu. Podaz ptynéw miescita si¢
w zakresach normy dla wieku. Grupe kontrolng stanowito 200 zdrowych donoszonych noworodkow.

WYNIKI: Aktualny protokot nawadniania nie powodowat, w poréwnaniu z grupg kontrolng, wzrostu st¢zenia osmolalno-
$ci surowicy i moczu. Efektywna osmolalno$¢ analizowanych ptynow ustrojowych byta nawet nizsza u noworodkoéw
z WWS. Rowniez stezenie CTproAVP bylo nizsze w grupie badanej, lecz rdznica nie byla istotna statystycznie. Nie
obserwowano klinicznych objawoéw niewydolno$ci krazenia lub przewodnienia. Nie zidentyfikowano czynnikow, ktore
wyjasniatyby zmiennos$¢ w stezeniu CTproAVP.

WNIOSKI: Wstepne wyniki sugeruja, ze aktualny protokot nawadniania nie powoduje odwodnienia ani nie stymuluje
uwalniania CTproAVP. Wydaje si¢, ze u noworodkow z WWS i ryzykiem przecigzenia krazenia ptucnego mozna za-
stosowac nawet bardziej restrykcyjny protokot nawadniania. Konieczna jest dluzsza obserwacja, z wlaczeniem okresu
pooperacyjnego, aby otrzymaé bardziej miarodajne dane na temat optymalnego nawodnienia i roli kopeptyny w moni-

torowaniu wolemii.

SLOWA KLUCZOWE

wrodzona wada serca, stan nawodnienia, noworodek, kopeptyna, efektywna osmolalno$¢ surowicy

INTRODUCTION

Hydration is an essential process to maintain the
homeostasis of body water and electrolytes. The
interplay of several hormones e.g. arginine vasopressin
(AVP), natriuretic peptides, and the renin-angiotensin-
-aldosterone system ensures proper regulation of fluid
intake and output, as well as protects healthy
individuals against dehydration or fluid overload.

In numerous clinical conditions, water balance is
maintained by the infusion of a certain amount of
different fluids, including nutritional substances and
medications, while the output is stimulated by diuretics.
In these cases, the interference in body homeostasis
requires monitoring of the water balance and is
supported by calculations of fluid requirement based on
clinical data.

Hypothetically, monitoring the changes in AVP may
help to improve fluid balance management.
Unfortunately, this substance is not a very grateful
marker due to its instability and short lifetime [1].
Human pre-pro-vasopressin  (1-164), known as
copeptin (CTproAVP), is supposed to be more useful
in laboratory measurements [2]. For the first time since
it was mentioned more than forty years ago, but
described precisely only in 2005 [3,4], CTproAVP
seemed to be a better indicator of hydration, and
analysis of its concentrations in various disease states
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was started. However, the obtained results indicated
that CTproAVP concentration is also influenced by
other factors besides hydration, like stress, circulatory
insufficiency, hypoxia or sepsis [4,5,6,7].

Some researchers have studied the role of CTproAVP
in evaluating circulatory status in pathological con-
ditions in adults, mainly in post-cardio surgery evalu-
ation [8,9]. CTproAVP in patients with various cardio-
vascular pathologies, including left heart failure was
shown to be linked with higher mortality [1,10,11].
Neonates with congenital heart defects (CHD)
constitute a very special group of patients with car-
diovascular pathology. While in the adaptation period
to extrauterine life, at the same time they experience the
effects of abnormal circulation. Such patients’ fluids
should be managed carefully due to the risk of
pulmonary congestion. To protect the cardiovascular
system against overload, moderate to restrictive fluid
therapy and echocardiography (ECHO) evaluation are
usually recommended and prescribed.

The available routine laboratory parameters are not
very useful to detect fluid overload. This makes the
optimal fluid intake remain elusive and justifies the
search for novel markers that enable fluid therapy with
a minimized risk of overload.

The study aimed to analyze the influence of the unit’s
current protocol of fluid management in neonates with
CHD on the physiological volume homeostasis
measured with CTproAVP.
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MATERIAL AND METHODS

The study included 10 neonates with CHD hospitalized
in the Intensive Care and Neonatal Pathology Unit
(neonatal intensive care unit — NICU) before cardiac
surgery. All of them were born at term, without any
signs or symptoms of perinatal distress and were
suspected of heart malformation based on the prenatal
evaluation, which was confirmed after delivery. Six
patients were born by caesarean section and four by
vaginal delivery. There was usually more than one
cardiac pathology and a list of them is presented in
Table I. The newborns were born in other perinatal
units and transferred to our NICU by a neonatal

emergency transport team in the first two days of life.
According to the accepted unit protocol, the patients
were placed under a radiant warmer and underwent
clinical evaluation, including physical examination,
cardiologic examination with ECHO, head and
abdominal ultrasonography and laboratory tests.
Biophysical monitoring of the basic parameters was
introduced and the newborns were cared for and
observed by NICU staff on a 24-hour basis. The clinical
condition was estimated using the Neonatal
Therapeutic Intervention Scoring System (NTISS)
once a day, to objectify the assessment. Four of them
presented symptoms of respiratory insufficiency and all
except two received alprostadil (Prostin VR,
prostaglandin E2).

Table I. Cardiac defects diagnosed in study population, use of alprostadil, and cardiovascular and respiratory status in study population
Tabela |. Wady serca zdiagnozowane w badanej populacji, stosowanie alprostadilu oraz stan uktadéw sercowo-naczyniowego i oddechowego

w badanej populacii

Prostin VR

Cardiovascular

Case Cardiac defect (alprostadil) status Respiratory status
No 1 VSD with left to right shunt (hemodynamically no efficient moderate insufficiency (congenital
significant), ASD II, HP pheumonia)
respiratory support: nCPAP
No 2 TGA, VSD, PFo, PDA yes efficient moderate insufficiency
respiratory support: oxygen by nasal cannula
No 3 dTGA, PFo, PDA yes efficient insufficiency
respiratory support: mechanical ventilation
No 4 AS, DILV, TS, CoA yes efficient efficient
No 5 IAA type B, hypoplastic aortic valve and yes efficient efficient
ascending part of Ao, VSD, PDA
No 6 IIA/tight CoA, AS, VSD, ASD II/PFo yes efficient efficient
No 7 dTGA, CoA, AS VSD, ASD, PDA yes efficient efficient
No 8 dTGA, VSD, ASD II/PFo, PDA, lower range of yes efficient moderate insufficiency
left ventricle dimensions respiratory support: oxygen by nasal cannula
No 9 PA+IVS HRHS, PDA, PFo/ASD Il yes efficient efficient
No 10 VSD no efficient efficient

Ao - Aorta, AS - aortic stenosis, ASD — atrial septal defect, ASD || — atrial septal defect type Il, CoA — coarctation of aorta, DILV — double inlet left ventricle,
dTGA - dextro-transposition of the great arteries, HP — pulmonary hypertension, HRHS - hypoplastic right heart syndrome, I1AA — interrupted aortic arch,
nCPAP - nasal continuous positive airway pressure, PA+IVS — pulmonary atresia with intact ventricular septum, PDA - persistent ductus arteriosus, PFo -
persistent foramen ovale, TS — tricuspid stenosis, VSD - ventricular septal defect

The protocol enabled close monitoring and was a part
of the preparation for cardiac surgery. Nevertheless, in
the same way, the newborn was separated from its
mother with all the consequences of this situation. Even
though the mothers were encouraged to supply their
children with breast milk, still, the separation was not
a positive factor for stimulating lactation. Feeding was
based on the provided mother’s milk or milk formula
given by bottle or gastric tube if the newborn presented
any symptoms of fatigue caused by suckling. An ad-
ditional amount of fluid was given with the intravenous
infusion of alprostadil, usually at the rate of 1 ml per
hour. During the observational period, the patients were
monitored to evaluate their cardiorespiratory effi-
ciency, acid-base status and biochemical parameters

(glucose, lactates, bilirubin), markers of infection, and
a urine test. The serum samples remaining after those
tests were used to perform copeptin evaluation, urine
osmolality as well as to calculate the effective serum
osmolality. The first evaluation was performed on the
second or third day of life, and also on further days (4"
5" if a blood sample was collected for clinical
reasons.

Two hundred term neonates hospitalized in a regular
nursery served as the control. Blood samples in the
healthy population were collected after 48 hours of life
when routine screening tests were performed.
CTproAVP evaluation was performed based on
a separate study protocol with the aim to compare the
CTproAVP concentration with ultrasound measure-
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ment of the diameter of the great vessels. The newborns
in the control group were checked for brain or
abdominal pathology by point of care ultrasonography
visualization and enrolled only if the examination did
not reveal any abnormality. The project was evaluated
and accepted by the Bioethics Committee of the
Medical University of Silesia and registered with the
number KNW/0022/KB1/81/1/13. The newborns were
enrolled in the study when their parents or legal
guardians signed the formal consent. Participation in
the observation did not influence the treatment
protocol.

The blood collected for copeptin evaluation (up to
500 puL) was centrifuged, then the drawn serum was
transferred to Eppendorf vials and stored frozen in
-70°C up to 2 years. The CTproAVP concentrations
were measured using the ELISA kit from USCN
(Wuhan, China) with the intra-assay coefficient of
variation < 10%, and the inter-assay coefficient of
variation < 12%. Urine samples were collected when
urinalysis was performed. Urine osmolality (UO) was
determined by measuring the freezing point depression.
Serum effective osmolarity was calculated using the
formula: 2 x serum sodium concentration (mM/L) +
serum glucose concentration (mM/L) — all the needed
values were obtained from routine lab tests.
Cardiology monitoring included physical examination,
evaluation of the biophysical parameters (heart rate —
HR, blood pressure — BP, capillary refill time — CRT,
hemoglobin saturation with oxygen — SatO,, diuresis,
fluid balance) and ECHO with routine measurements
and calculations, in addition to Doppler imaging.

Statistical analysis

Statistical analyses were performed using the
STATISTICA 13.0 PL for Windows software package
(StatSoft Tulsa, OK, U.S.). The values are presented as
means with 95% confidence intervals or medians with
the interquartile range, as appropriate. To compare the
groups, Pearson’s chi-squared test (qualitative
variables) and Student’s t-test or the Mann-Whitney U
test (quantitative variables) were used.

In all the statistical tests, p values below 0.05 were
considered statistically significant.

RESULTS

The study population did not differ statistically from
the control group in gender distribution, mode of
delivery or gestational age. The newborns with CHD
presented a lower birth weight and 5-minute Apgar
score, but still within the normal range of a good and
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stable clinical condition. The basic laboratory
evaluation revealed the hematocrit, serum creatinine,
glucose and sodium as normal values. The C-reactive
protein (CRP) concentration was low, not indicating
any significant inflammatory status.

All except two patients were given alprostadil
(prostaglandin E2). In four newborns there was a need
for respiratory support. One patient presented
symptoms of intrauterine infection and pneumonia and
was given nCPAP (nasal continuous positive airway
pressure) with quick improvement. Another patient
presented symptoms of respiratory insufficiency in the
form of frequent episodes of apnea, caused probably by
alprostadil. The newborn was supported by intubation
and mechanical ventilation changed very soon to
NCPAP. The last two patients needed some oxygen
provided by nasal cannula, and that moderate
respiratory insufficiency was caused by an undefined
perinatal infection. Except for one patient who needed
respiratory support for apnea, there were no side effects
of prostaglandin E2 observed in the study population.

Fluid therapy

Fluid therapy was based on enteral nutrition given by
a bottle teat or gastric tube. Continuous venous infusion
was given with alprostadil, and additional fluid
according to clinical needs, based on physical
examination (the risk of dehydration caused by
increased water loss by the radiant warmer,
intensification of jaundice, poor suckling). It was not
possible to compare the amount of fluid given to the
patients in the control group as they were healthy,
mostly breastfed newborns. The recommended amount
of fluid on the first day of life should not exceed
60 ml/kg, and by a slow increase on the following days,
is supposed to reach the volume of 150 ml/kg by the
end of the first week of life. In the study group, the
mean amount of fluid given on the first day of
observation (which was usually the second day of life)
was 91 ml/kg/day, while on the second day of
observation (3" to 5™ day of life) it was 128 ml/kg/day.

Serum and urine osmolality

The effective serum osmolality and urine osmolality
values were lower in the newborns with CHD. Those
differences were significant and were also maintained
in the second measurement. The effective serum
osmolarity did not exceed 290 mOsm/kg water. The
urinary osmolarity was usually lower than the effective
serum osmolarity and declined on the second day. The
results of the measured parameters are presented in
Table Il.
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Table Il. Demographic factors and clinical status presented separately for study group and term healthy newborns (control); mean (95%Cl) or median (1Q-3Q)M
Tabela Il. Czynniki demograficzne i kliniczne przedstawione osobno dla grupy badanej i zdrowych noworodkéw (kontrola); Srednia (95%Cl) lub mediana

(1Q-3Q)M

Parameters Congenital heart defect Healthy neonates _Sta_ti:stical

[N =10] [N =200] significance

Gender (M/F) 6/4 100/100 ns
Mode of delivery [CS/VD] 6/4 100/100 ns
Gestational age (wks) 39 (38-40) 39 (39-39) ns
Birth weight (g) 3197 (2729-3665) 3385 (3329-3442) ns
Apgar 5’ (pts) 9(8-10) 10 (10-10) <0.05
Day of life 2(2-3) 3 ns
NTISS 1stday (pts) 12 (8-16) - -
NTISS 2 day (pts) 13 (8-17) - -
CRP 1stday (mg/dL)M 1.13 (0.4-2.5) - -
CRP 2nd day (mg/dL)" 0.8 (0.5-1.65) - -
Creatinine 1st day (mg/dL) 0.90 (0.73-1.07) - -
Creatinine 24 day (mg/dL) 0.66 (0.50-0.83) - -
Glucose 1stday (mg/dL) 85 (71-98) 67 (65-68) <0.001
Glucose 2 day (mg/dL) 83 (60-106) - -
Sodium 1st day (mmol/L) 135 (130-140) 141 (140-141) <0.001
Sodium 2 day (mmol/L) 136 (133-138) - -
Hematocrit 1stday (%) 49.4 (44.6-54.2) 50.4 (49.6-51.2) 0.57
Hematocrit 2 day (%) 43.4(39.2-47.7) - -
Osmolality 1st day (mOsm/kg H20) 275 (265-284) 285 (284-286) <0.001
Osmolality 2 day (mOsm/kg H20) 276 (271-282) - -
CTproAVP 1stday (pmol/L)™ 160 (117-249) 213 (114-281) 0.7
CTproAVP 2 day (pmol/L)M 115 (45-168) - -
Urine osmolality 1st day (mOsm/kg H20) 207 (133-283) 321 (303-339) <0.01

Urine osmolality 2n day (mOsm/kg H20) 156 (90-222) - -
Fluids 1st day [ml/kg/day] 91 (73-109) - -
Fluids 2 day [ml/kg/day] 128 (105-150) - -

Apgar 5’ — Agar score at the 5t minute of life, CRP - C-reactive protein, CS — caesarean section, F — female, g — grams, M — male, ns - not significant,
NTISS - Neonatal Therapeutic Intervention Scoring System, pts — points, VD — vaginal delivery, wks — weeks

Serum CTproAVP concentrations DISCUSSION

There were differences in the CTproAVP con-

centrations, though not statistically significant,  The results of our observations made us realize that the

between the study and control populations, with lower
values in the CHD group. Moreover, the serum
concentration of CTproAVP was stable during the
second day, and only in two newborns the results of the
CTproAVP measurements were over the reference
values established in the controls (5""-95™ percentile:
305-1665 pg/ml).

The cardiologic evaluation did not reveal any
symptoms of cardiovascular distress in the
observational period, with blood pressure within the
normal range for age and sufficient diuresis.

protocol, considered restrictive, did not in fact result in
the stimulation of CTproAVP. Unexpectedly, the
CTproAVP concentrations, effective serum osmolality
and urine osmolality in the study group were lower in
comparison to routinely treated healthy newborns. The
amount of fluid given to our patients was kept between
the range recommended on the particular day of life
[12]. Nonetheless, taking into consideration the
underlying pathologies, we aimed for moderate
hydration and not to overload the patients. Based on the
serum and urine osmolality, the results were not par-
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allel to our assumptions. There was no evidence for
cardiovascular insufficiency, including pulmonary
congestion, or fluid overload in ECHO imaging. The
physicians who prescribed the nutrition and medication
made some modifications in fluid intake based on
physical examination and the current basic laboratory
results. They did not use ECHO to evaluate the
circulatory status, but that was done by consulting
a cardiologist on an everyday basis (usually once, if the
clinical condition did not require otherwise). The
nursing staff was allowed to give an additional small
amount (a few milliliters) of mother’s milk or formula
if the newborn was showing any symptoms of hunger.
As all the study patients were born at term, they should
be fed on demand, if they were staying with their
mothers [12].

In conclusion, the amount of fluid the test group of
newborns received, which — based on the osmolality
and CTproAVP measurements — resulted in greater
hydration than in the healthy newborns constituting the
control group. On the other hand, those healthy
newborns were mostly only breastfed, with no
additional fluids. Those controls were kept in regular
neonatal beds with no additional heating. No
medications were given to them, nor was any (only
basic care) medical procedure performed. They even
presented jaundice, which was regarded as
a physiological symptom and effected only by more
dedicated breastfeeding. The knowledge that our
patients with CHD were at risk of being overloaded
with fluids (they did not, however, show any clinical
symptom of overload) is not reassuring for us and raises
the important question about the ward clinical
management.

It also raises some questions about the possible long-
-term effects, including the response of the body to
surgery and stress. It is tempting to reduce the amount
of fluid by controlling the studied parameters, but one
may ask how sure we are that the indicated values of
copeptin should be taken into account when making
clinical decisions.

There are evident lower values of sodium and
hematocrit than in the term healthy population. That is
why low effective serum osmolality and low urine
osmolality seem to be natural consequences [13].
CTproAVP is, on the other hand, a relatively new
marker, but being a surrogate for AVP informs about
one of the basic and important regulatory mechanisms
of blood volume. Worth noting are other factors
affecting its value like stress, hypoxia, sepsis or
circulatory insufficiency.

CTproAVP assessed in adolescents was elevated in
primary hypertension and correlated not only with
higher values of systolic and diastolic pressure but also
with markers of metabolic status such as body mass,
body mass index or triglycerides [14]. Further research
was done by Nickel et al. [10], who compare the
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copeptin  concentration with other markers of
cardiovascular status and renal efficiency (creatinine,
glomerular filtration rate — GFR) in adults suffering
from pulmonary arterial hypertension (PAH). The
authors were able to confirm a correlation between
CTproAVP and the parameters of disease severity, but
not with hemodynamics. Nevertheless, the copeptin
levels decreased when PAH treatment was initiated.
They suggested an interesting explanation for elevated
CTproAVP, as a result of neurohormonal stimulation,
which also caused volume overload. In such a situation,
copeptin would not be responsible, at least not alone or
to a significant extent, for volume overload and
symptoms of right heart strain. Both papers suggest the
existence of other factors that play an important role in
the body’s regulatory mechanisms.

Another possible role of copeptin — as a marker of
endogenous stress — has been analyzed mainly in
connection with sudden cardiac episodes, like acute
myocardial infarction (AMI). This entity is considered
to be very painful, but the response to pain stimulus is
individually different, and this can be evaluated by
measuring CTproAVP — one of the main regulating
factors of the hypothalamic-pituitary-adrenal axis
[7,13,15]. Reichlin et al. [16] described the pattern of
CTproAVP release in AMI patients, pointing to a very
fast increase in marker concentration parallel to the
occurrence of chest pain. These data were used in
a project by Chenevier-Gobeaux et al. [17], who proved
that CTproAVP could be an important element in
a panel of markers used to exclude AMI. Dedic et al.
[18] sought a correlation between copeptin concen-
tration and the clinical situation of increased risk for
AMI: acute coronary symptoms (ACS) and coronary
artery disease (CAD). Importantly, all the ACS patients
(diagnosed finally with myocardial infarction or
unstable angina pectoris) presented an elevated
CTproAVP concentration, while patients with CAD
had a higher copeptin level only in symptomatic cases
(ACS). These findings also support the role of copeptin
as a stress marker. Undoubtedly, copeptin together with
AVP and cortisol are secreted in response to life-
-threatening events, and AMI is one of them [18]. There
is, however, a possibility that the basic pathologic
mechanism of copeptin release is connected to the
stimulation of baroreceptors in response to cardiac
damage, and subsequent underfilling of heart ventricles
[19]. Degenerative aortic stenosis, another damage
condition, according to the authors correlated with
arise in the CTproAVP concentration [20]. It is
difficult to compare these findings with our results as
the diagnosed heart defects did not cause any cardiac
damage at the time of the observation. Our patents did
not present any heart failure nor any signs of
cardiovascular insufficiency either, which is the other
important clinical condition widely described in
connection to elevated serum copeptin [19,21]. Stress
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as a releasing factor of copeptin was also mentioned by
Katan et al. [22], who described patients with ischemic
shock and a higher copeptin level.

Comparing the CTproAVP values in the above-
-mentioned cases with the results we obtained, there
was an evidently higher concentration in the newborns
than in adolescents or adults. The presented reference
range of CTproAVP (5195 percentile) was quite high
indeed in comparison to the ranges observed in adult
cohorts. Notwithstanding, other authors also reported
values of CTproAVP in infants significantly different
from those measured in older patients [23,24,25]. The
pathophysiological explanation of the difference is not
clear as not all the factors influencing the CTproAVP
concentration have been described and not in
acomplete way. This may suggest that direct
comparison of these two populations is not easy and not
all experiences gained from adult studies can be
extrapolated to newborns.

The search for medical articles dealing with the
cardiosurgical aspect in the pediatric population was
not very fruitful. Perez-Navero et al. [23] analyzed
agroup of pediatric patients undergoing cardiac
surgery and looked for biomarkers of low cardiac
output syndrome (LCOS). Even though copeptin was
not indicated as a key prognostic parameter, still, it was
noticed that initially (just after the surgery) the
newborns who did not develop an inadequate heart
minute volume were characterized by higher
CTproAVP values, and the CTproAVP concentrations
decreased in subsequent evaluations. Other patients
who presented LCOS had an increased copeptin level
only at one point in time, two hours after surgery. It is
not clear if the initial rise in CTproAVP in the non-
-LCOS group was caused by stress or lower hydration
and higher osmolality.

A recent Polish study regarding community-acquired
pneumonia in children showed that CTproAVP was
significantly higher in the group of ill children in
comparison to healthy controls [26]. A relation between
the stage of severity and CTproAVP concentration
could not, however, be found. Regarding respiratory
support applied in some of our patients, we may suspect
that the fact of respiratory distress increased the
CTproAVP values, but still it cannot be an explanation
when compared to the CTproAVP reference ranges in
the healthy controls.

When analyzing factors of the possible influence on
CTproAVP, renal functioning and sodium concen-
tration also have to be considered. It is known that the
CTproAVP level increases if there is a high sodium
concentration and serum osmolality, and low volemia

[4]. On the contrary, a low sodium concentration and at
least a sufficient blood volume correlate with a rela-
tively low copeptin level. These were the findings in
our study population. It should be noted that a low level
of stress did not cause any additional CTproAVP
release. Nonetheless, it would be of interest to continue
our observation and check the CTproAVP concentration
after cardiac surgery, with the possible input of
perioperative stress. In such a case, a nonosmotic (but
due to pain and anxiety) cause of AVP and CTproAVP
release could be observed [27]. Maintaining an optimal
fluid balance would be crucial, but the administration
of hypotonic fluids is not justified in this situation.

In summary, back to our study population, we looked
at the possible factors of copeptin release and could
exclude cardiovascular insufficiency (echocardiography
monitoring), hypoxia (saturations in normal ranges),
pain (no symptoms) and only in three patients there
were moderate symptoms of intrauterine infection
(negative blood cultures). We may speculate that the
lower copeptin concentration in comparison to the
healthy newborns was mostly shaped by a lack of stress
factors and sufficient hydration, on the border of
overhydration when considering sodium serum
concentrations.

We recognize some indisputable limitations of our
work, mainly the small size of the study group and the
heterogeneity of the study population. Every case of
complicated CHD is literally individual, therefore
comparison between them is difficult. Additionally,
other factors such as respiratory support or infections
may affect volume sensing and release of the hormones.
Due to the small size of the studied group, we cannot
draw any strong conclusions and we consider the
results as preliminary data. Nevertheless, there is
a potential possibility to lower the fluid input in new-
borns with CHD under close monitoring of traditional
and novel markers of blood volume. Longer obser-
vations and less liberal hydration in the perioperative
period could potentially provide reliable information
on optimal fluid management in this group of patients
and elucidate the role of CTproAVP in blood volume
control.
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STRESZCZENIE

WSTEP: Chorobe zwyrodnieniowa stawu biodrowego (ChZSB), zwang koksartrozg, uznawano za wystepujaca glownie
U ludzi w podesztym wieku, niemniej jednak coraz czgéciej dotyka osob mtodszych, przyczyniajac si¢ do ich inwalidztwa
i absencji w pracy.

MATERIAL | METODY: Badania przeprowadzono u 100 pacjentow z ChZSB, przyjmowanych kolejno na oddziaty orto-
pedyczne szpitali rejonowych. Analizy dokonano dla dwdch grup, uwzgledniajacych dwa przedzialy wiekowe: osoby
mtodsze (n = 30) — ponizej 60 roku zycia (r.z.), i 0soby starsze (n = 70) — w wieku > 60 lat.

WYNIKI: W mtodszej grupie chorych najczestszymi czynnikami predysponujgcymi do rozwoju koksartrozy byty: otytosé
brzuszna — 27 (90%), wady postawy — 20 (67%), praca na siedzaco > 8 h/dobe przy braku regularnej aktywnosci fizycz-
nej po pracy — 19 (63%), nadwaga — 15 (50%), cigzka praca fizyczna — 14 (47%), praca na stojaco > 8 h/dobg — 14
(47%); w starszej grupie chorych byty to: otylos¢ brzuszna — 67 (96%), praca na siedzaco > 8h/dobe przy braku regular-
nej aktywnosci fizycznej po pracy — 43 (61%), wady postawy — 38 (54%), ci¢zka praca fizyczna — 37 (53%), hadwaga
—36 (51%), zespot metaboliczny — 33 (47%).

WNIOSKI: U chorych z badanej grupy wystepowaly liczne czynniki predysponujace do rozwoju ChZSB, najczestsze za$
byty otyto§¢ brzuszna i praca na siedzaco; obciazenie rodzinne w kierunku zmian zwyrodnieniowych wystgpowato rza-
dziej.
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ABSTRACT

INTRODUCTION: Coxarthrosis has been considered a disease affecting the elderly; nonetheless, it is increasingly affecting
younger people, resulting in their disability and absence from work.

MATERIAL AND METHODS: The study was conducted among 100 patients with coxarthrosis subsequently admitted to
orthopaedic wards in regional hospitals. The results were obtained via an interview conducted with the patients as well
as by means of an original survey questionnaire. The analysis was conducted for two groups, taking into account two
age groups: the younger one (n = 30) — people below 60 years old and the older ones (n = 70) — people aged > 60 years
old.

RESULTS: The following factors predisposing to the development of coxarthrosis were the most observable in the
younger group of patients: abdominal obesity — 27 (90%), faulty postures — 20 (67%), sedentary work > 8 h/day in the
absence of regular physical activity after work — 19 (63%), overweight — 15 (50%), hard physical work — 14 (47%), and
standing work > 8 h/day — 14 (47%). The following factors predisposing to the development of coxarthrosis were the
most observable in the older group of patients: abdominal obesity — 67 (96%), sedentary work > 8 h/day in the absence
of regular physical activity after work — 43 (61%), faulty postures — 38 (54%), hard physical work — 37 (53%), overweight
— 36 (51%), and metabolic syndrome — 33 (47%).

CONCLUSIONS: The patients from the study group were burdened with numerous factors predisposing to the
development of coxarthrosis, out of which the most frequent ones were: abdominal obesity and sedentary work, while

a family history of degenerative changes occurred most rarely.

KEY WORDS
coxarthrosis, abdominal obesity, predisposing factors

WSTEP

Jedna z najczestszych przyczyn nieprawidlowego
funkcjonowania narzadu ruchu jest choroba zwyrod-
nieniowa stawdw, zwana osteoartroza, bedaca réwno-
cze$nie najczestszym chronicznym schorzeniem sta-
wow. Osteoartroza zostala przyjeta przez Swiatowa
Organizacj¢ Zdrowia jako jedno z zagrozen zdrowot-
nych wspotczesnego spoteczenstwa [1,2]. Zwyrodnie-
niem moze by¢ objety kazdy staw. Z uwagi na liczbe
zajetych stawdw rozroznia si¢ postaé jednostawowa,
kilkustawowa i wielostawowa [1,3]. Choroba zwyrod-
nieniowa stawu biodrowego (ChZSB), zwana koksar-
troza, to proces stopniowego niszczenia chrzastki, war-
stwy podchrzestnej kosci, torebki stawowej i innych
tkanek tworzacych staw, z tworzeniem si¢ na po-
wierzchni glowy kosci udowej wyrosli kostnych
zmniejszajacych ruchomo$¢ stawu [1]. Koksartroza
zostata uznana za chorobe wieku starszego, niemniej
jednak schorzenie to u os6b w wieku produkcyjnym
jest coraz czgstsze, co prowadzi do rozpowszechnienia
inwalidztwa w spoteczenstwie [2].

Szacuje si¢, ze osteoartroza wystgpuje u 2—15% calej
populacji. W spoleczenstwie polskim liczba ta wynosi
15-20% [1]. Czgstos¢ wystgpowania koksartrozy mie-
$ci si¢ w granicach 3—6% w panstwach wysoko rozwi-
nigtych oraz 8% w Polsce. Zrodla amerykanskie po-
daja, ze odsetek os6b z ChZSB, w wieku powyzej
45 lat, wynosi okoto 9% populacji [4].

Choroba zwyrodnieniowa stawdw, w tym stawu bio-
drowego, to schorzenie o nieznanej etiologii. Wyod-
rebnia si¢ posta¢ pierwotng oraz wtorng ChZSB. Cho¢
przyczyna zmian zwyrodnieniowych w postaci pier-

50

INTRODUCTION

Osteoarthrosis, a degenerative joint disease, is one of
the most common causes of malfunctioning of the
musculoskeletal system. It is also the most common
chronic joint disease. Osteoarthrosis was considered by
the World Health Organization as one of the threats to
modern society [1,2]. Any joint can be affected by
degeneration. Based on the number of affected joints,
three forms of osteoarthrosis can be distinguished:
single-joint, polyarticular and multiple-joint [1,3].
Osteoarthrosis of the hip joint — coxarthrosis — is defined
as the process of gradual destruction of cartilage, the
subchondral layer of the bone, the joint capsule and
other tissues that make up the joint, with the formation
of bone spurs on the surface of the femoral head,
reducing mobility of the joint [1]. Coxarthrosis was
recognised as a disease of the elderly; nevertheless, the
presence of this condition in working-age individuals
is increasingly more frequent, which leads to the
prevalence of disability in the community [2].

The prevalence of osteoarthrosis among the entire
population was estimated at 2-15%. In Polish society,
this number ranges 15-20% [1]. In the case of
coxarthrosis, its incidence ranges 3-6% — the result
refers to highly developed countries and around 8% for
the Polish society. According to American sources, the
percentage of patients with coxarthrosis aged over 45
is approximately 9% of the population [4].
Osteoarthraosis, including coxarthrosis, is a condition of
unknown cause. The division of coxarthrosis was
created, according to which primary and secondary
forms of the said disease entity are distinguished.
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wotnej nie jest znana (schorzenie idiopatyczne) [1,5],
sugeruje si¢ wptyw czynnikdw genetycznych oraz §ro-
dowiskowych. Glowna role odgrywaja: podeszty wiek,
ple¢ zenska, mutacje w genach (gen COL2A1), otytos¢,
zaktocenia czucia glebokiego (proprioreceptory), spa-
dek stezenia estrogenow, zmniejszenie sity mi¢sniowej
stawu, a takze mechanizm FAI (femoroacetabular
impingement — konflikt udowo-panewkowy) [1,3,6,7].
Udowodniono, Ze kos$ci sg poddane toksycznemu dzia-
faniu metali cigzkich (m.in. otowiu, kadmu, rteci) i pa-
lenia tytoniu (jako jednemu ze zrodet kadmu w organi-
zmie). Wykazano dodatni zwiazek statystyczny niekto-
rych czynnikoéw $rodowiskowych ze stgzeniem wy-
mienionych pierwiastkéw w ustroju czlowicka [8].
W przypadku wtérnych zmian degeneracyjnych zna-
czenie maja czynniki: wrodzone/rozwojowe, nabyte,
choroby metaboliczne (alkaptonuria, hemochromato-
za, choroby Wilsona i Gauchera), choroby endokryno-
logiczne (nadczynno$é/niedoczynnos¢ tarczycy, oty-
1os¢, cukrzyca, akromegalia) oraz neuropatie (staw
Charcota) [4,6,9]. Czynnikami wrodzonymi/rozwojo-
wymi ChZSB sg takie choroby jak: dysplazja stawow
biodrowych, wrodzone biodro szpotawe, wady po-
stawy, choroba Perthesa, zespot nadmiernej ruchomo-
$ci w stawie, a takze zhuszczenie glowy kosci udowe;j
[6,10]. Gtéwne nabyte czynniki to urazy (Srodstawowe
lub wigzadlowe), ztamania, zakazenia (septyczne zapa-
lenie stawu), reumatoidalne zapalenie stawow, krysta-
lopatie i choroba Pageta [3,4,6,10,11]. Do czynnikow
ryzyka ChZSB zalicza si¢ takze zmniejszong aktyw-
no$¢ fizyczng, uprawianie sportdw wyczynowych oraz
wykonywanie cigzkiej pracy fizycznej [4]. W ostatnich
latach coraz wigksze zainteresowanie w jednostce cho-
robowej, jaka jest osteoartroza, budzi zespot metabo-
liczny. Metaanalizy dokonane w Chinach potwierdzity,
ze zwigksza on ryzyko choroby zwyrodnieniowej
stawu kolanowego, a czynniki metaboliczne w znacz-
nym stopniu przyczyniaja si¢ do patogenezy osteoar-
trozy [12].

W celu poprawnej diagnozy koksartrozy, wykluczajac
tym sposobem inne dolegliwosci w obrebie stawu, na-
lezy przeprowadzi¢ badania podmiotowe, przedmio-
towe i Kkliniczne (laboratoryjne, rentgenowskie) [4,6,
11]. American College of Rheumatology okreslito kry-
teria rozpoznania tego schorzenia, zaliczajac do nich:
wystepujace prawie codziennie dolegliwosci bélowe
ze strony stawu biodrowego (W ciagu minionego mie-
sigca), widoczne na zdjgciach RTG wyros$la kostne
glowy kosci udowej czy panewki stawowej (osteofity),
wartosci odczynu Biernackiego ponizej 20 mm/h oraz
zwezenie szpary stawowej. Na podstawie wymienio-
nych kryteriow diagnoz¢ ChZSB stawia si¢ przy jed-
noczesnym wystepowaniu bolu i osteofitow lub bélu
i spadku odczynu Biernackiego (okreslonych w Kryte-
riach) [6].

Poziom jakosci zycia ulega obnizeniu w wyniku po-
glebiajacych si¢ wraz z rozwojem zwyrodnienia do-

The primary cause of the degenerative change is not
known (idiopathic condition) [1,5]. Both genetic and
environmental factors have been suggested to affect
this type of degeneration. The main role of possible
factors predisposing to the primary type of the disease
is played by old age, female sex, mutations in genes
(COL2A1 gene), obesity, deep sensation disorder
(proprioceptors), a decrease in oestrogen levels,
decreased joint muscle strength, and the FAI
mechanism (femoroacetabular impingement) [1,3,6,7].
Bones have been confirmed to be subject to the toxic
effects of heavy metals (among others lead, cadmium,
mercury) and smoking (as one of sources of cadmium
in the body). A positive statistical relationship was
demonstrated between some environmental factors
and the concentration of the above-mentioned elements
in the human body [8]. The second type is secondary
degenerative changes, in which the adopted
predisposing factors are congenital/developmental
factors, acquired factors, metabolic diseases
(alkaptonuria, hemochromatosis, Wilson's and
Gaucher's diseases), endocrine diseases
(hyperthyroidism/hypothyroidism, obesity, diabetes,
acromegaly), and neuropathies (Charcot joint) [4,6,9].
The congenital/developmental factors for coxarthrosis
are such diseases as hip dysplasia, congenital coxa
vara, postural defects, Perthes disease, joint
hypermobility syndrome, and slipped capital femoral
epiphysis [6,10]. The main acquired factors include
injuries (intra-articular or ligamentous), fractures,
infections (septic arthritis), rheumatoid arthritis,
crystallopathies, and Paget disease [3,4,6,10,11]. The
risk factors for coxarthrosis also include reduced
physical activity, playing competitive sports, and
performing heavy physical work [4]. In recent years,
growing interest in osteoarthrosis concerns the
occurrence of metabolic syndrome. Meta-analyses
carried out in China confirmed that metabolic syn-
drome increases the risk of osteoarthritis of the knee
joint, and that metabolic factors contribute signifi-
cantly to the pathogenesis of osteoarthrosis [12].

To correctly diagnose coxarthrosis, thus excluding the
presence of other joint disorders, it is necessary to
perform an anamnesis, physical examination and
clinical (laboratory, X-ray) examination [4,6,11].
The American College of Rheumatology defined the
criteria for diagnosis of the said condition. Those
criteria include almost daily pain in the hip joint over
the past month; bone spurs of the femoral head or
acetabulum (osteophytes) on X-rays; ESR values less
than 20 mm/h; and joint space narrowing. Based on the
aforementioned criteria, a diagnosis of coxarthrosis is
made if there is simultaneous presence of: pain and
osteophytes or pain and a decrease in ESR values (as
defined in the criteria) [6].

Increasing pain, accompanied by progression of the
degeneration, and a reduced range of motion in the
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znan bolowych i redukcji zakresu ruchow w stawie;
akceptacja choroby i poczucie kontroli nad zdrowiem
podnosza jako$¢ zycia [2,13].

Istotne jest, aby w kazdym wieku dbac¢ o aktywnos¢ fi-
zyczng. Niewielka, ale regularna gimnastyka zapobie-
ga spadkowi sity mig§niowej i spowalnia tempo ubytku
masy kostnej. Utrzymanie odpowiedniej masy ciata
takze jest zachowaniem prozdrowotnym, poniewaz
nadwaga i otylo$¢ znaczaco wplywaja na obcigzenie
stawow, a chorzy z tej grupy sa bardziej narazeni na
rozw6j ChZSB [14,15].

ZALOZENIA | CEL PRACY

U os6b mtodszych obserwuje si¢ inne czynniki pre-
dysponujace do choroby zwyrodnieniowej stawu bio-
drowego niz u 0os6b w starszym wieku.

Gltownym celem bylo zbadanie czynnikéw mogacych
predysponowa¢ do wystepowania zmian zwyrodnie-
niowych stawu biodrowego, ze szczegdlnym uwzgled-
nieniem chorych w mtodszym wieku.

MATERIAL | METODY

Badania przeprowadzono u 100 pacjentow (49 kobiet
i 51 mezczyzn), przyjmowanych kolejno na oddziaty
ortopedyczne szpitali rejonowych, u ktdrych rozpozna-
niem lekarskim pochodzacym z indywidualnej historii
choroby pacjenta byta choroba zwyrodnieniowa stawu
biodrowego. Na przeprowadzenie badan uzyskano
zgody dyrekcji szpitali. Badania trwaty od wrzes$nia
2016 1. do stycznia 2017 r. Srednia wieku badanych
wynosita 65 lat (+ 11,5 roku; ryc. 1). Wyniki otrzyma-
no na podstawie autorskiego kwestionariusza ankiety,
obejmujacego wywiad z chorymi, informacje z doku-
mentacji medycznej i pomiar obwodu talii (obwod talii
jako potowa odlegtos$ci miedzy dolnym brzegiem tuku
zebrowego a gérnym grzebieniem kos$ci biodrowej; do
pomiaru uzyto tasmy antropometrycznej). Z dokumen-
tacji medycznej pochodzito rozpoznanie lekarskie,
dane dotyczace masy ciata i wzrostu pacjenta oraz dane
0 wystgpowaniu lub braku u respondentow nastepuja-
cych jednostek chorobowych: cukrzyca typu 2, leczone
nadci$nienie tetnicze, dyslipidemia. Pozostate dane po-
chodzity z wywiadu z chorym, jako opinia pacjenta.
Kwestionariusz ankiety zawierat 41 pytan (zamknigte,
poOtotwarte 1 otwarte) oraz metryczke. Kwestie ujete
w ankiecie dotyczyly glownie aktywnosci fizycznej,
charakteru pracy zawodowej i stylu zycia oraz wy-
wiadu rodzinnego. Przeprowadzono badanie pilota-
zowe, na podstawie ktorego dokonano walidacji autor-
skiego kwestionariusza ankiety.
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joint diminish the quality of life. In contrast,
acceptance of the disease and a sense of control over
one's own health improve the quality of life [2,13].

Physical activity is of great importance at any age.
A little but regular exercise prevents the decline in
muscle strength and slows the rate of bone loss.
Maintaining a proper body weight is also a pro-health
behaviour  because overweight and  obesity
significantly affect joint strain, and patients in this
group are more likely to develop coxarthrosis [14,15].

AIM AND ASSUMPTIONS OF THE STUDY

The people in the younger age group are characterized
by different factors predisposing to coxarthrosis than
the elderly.

The main aim of the study was to investigate the factors
that may predispose to the occurrence of degenerative
lesions of the hip joint, with particular emphasis on
patients in the younger age range.

MATERIAL AND METHODS

The study involved 100 patients (49 women and 51
men) consecutively admitted to orthopaedic wards of
regional hospitals. The patients were diagnosed with
coxarthrosis based on the patient's individual medical
history. The consent necessary to conduct the study
was obtained from the Hospital Management. Duration
of the study: from September 2016 to January 2017.
The mean age was 65 (£ 11.5) years (Fig. 1). The
results were obtained by using a proprietary
questionnaire, interviewing the patients about their
medical histories, collecting information from their
medical records, and measuring their waist
circumference (waist circumference as half of the
distance between the bottom edge of the costal arch and
the upper iliac crest; an anthropometric tape was used
for the measurement). The medical diagnosis and
patient's weight and height values were obtained from
the medical records. The same applied to the data
concerning the presence or absence of the following
disease entities in the respondents: type 2 diabetes,
treated hypertension, and dyslipidaemia. The
remaining data were obtained from the interview with
the patients as a form of the patient's opinion. The
survey questionnaire consisted of 41 questions and
demographics. The questions were multiple-choice,
semi-open, and open-ended. The questions included in
the questionnaire were mainly focused on physical
activity, the nature of professional work and lifestyle, as
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Ryc. 1. Charakterystyka badanej grupy z uwzglednieniem wieku.
Fig. 1. Characteristics of studied group with regard to age.

Kryteria rozpoznania zespotu metabolicznego (ZM)
ujednolicone przez grupe ekspertéw z Migdzynarodo-
wej Federacji Cukrzycy pochodzace z 2005 r.: stwier-
dzenie przede wszystkim otyto$ci brzusznej (ocena
przez pomiar obwodu talii wedtug kryteriow etnicz-
nych — u m¢zczyzn > 94 cm, u kobiet > 80 cm) oraz
stwierdzenie dodatkowo wspotwystepowania co naj-
mniej dwu odchylen wymienionych ponize;j:
»— Stezenie trojglicerydéw > 150 mg/dl Iub leczenie

dyslipidemii
— tezenie cholesterolu HDL wynoszace:

e <40 mg/dl u me¢zczyzn

e <50 mg/dl u kobiet lub leczenie dyslipidemii
— ci$nienie tetnicze > 130/85 mmHg lub leczone nad-

ci$nienie tetnicze
— glikemia na czczo > 100 mg/dl lub leczenie cukrzy-

cy typu2”[16].
Na podstawie wymienionych kryteriow w badaniach
wlasnych obecno$é ZM stwierdzono w przypadku jed-
noczesnego wystepowania otytosci brzusznej i dwoch
sposrod nastepujacych chordb: cukrzyca typu 2, leczo-
ne nadci$nienie tetnicze, dyslipidemia. Zespol metabo-
liczny ztozony z czterech sktadowych to jednoczesne
wystepowanie otylo$ci typu brzusznego, cukrzycy ty-
pu 2, leczonego nadcisnienia tetniczego i dyslipidemii.
Za istotne urazy przyjeto upadek z wysokosci lub
wypadek komunikacyjny. Nadwage i stopien otytosci
okreslono za pomocg wskaznika masy ciata (body mass
index — BMI; BMI = masa ciata [kg]/wzrost [m]?).
Uwzgledniono zakresy BMI: nadwaga (25,0-
—29,99 kg/m?), 1 stopien otytosci (30,0-34,99 kg/m?),
I stopien otylosci (35,0-39,99 kg/m?), III stopien oty-
tosci (> 40 kg/m?) [17]. Wady postawy to wszelkie od-
chylenia od prawidlowej postawy ciata. W wywiadzie
zZ pacjentem uwzgledniono pytanie dotyczace posiada-
nej dokumentacji medycznej, potwierdzajacej obecnosé
wad podstawy. Uwzgledniono skolioz¢ (skrzywienie
boczne kregostupa), nierowno$¢ koniczyn dolnych
(réznica w dlugosci konczyn dolnych), plaskostopie
oraz inne wady podawane przez pacjentow. Za regu-
larng aktywno$¢ fizyczna przyjeto czynno$é fizyczng
wykonywana z czestotliwoscia > 150 min/tydzien.

well as family history. A pilot study was conducted to
validate the proprietary survey questionnaire.
The criteria for diagnosing metabolic syndrome (MS),
unified by a group of experts from the International
Diabetes Federation from 2005: mainly abdominal
obesity (assessment by measuring the waist circumfer-
ence according to ethnic criteria — > 94 c¢cm in men,
> 80 cm in women) and an additional diagnosis of
the co-occurrence of at least two abnormalities listed
below:
,— triglyceride levels > 150 mg/dl or treatment of dys-

lipidaemia
— HDL cholesterol levels:

e <40 mg/dl in men

e < 50 mg/dl in women or treatment of dyslipid-

aemia

— blood pressure > 130/85 mmHg or treated hyper-

tension
— fasting blood glucose > 100 mg/dl or treatment of

type 2 diabetes” [16].
Based on the above-mentioned criteria, the presence of
MS was confirmed in the present study when patients
simultaneously suffered from abdominal obesity and
two of the following diseases: type 2 diabetes, treated
hypertension, and dyslipidaemia. Metabolic syndrome
composed of four components means the co-existence
of abdominal obesity, type 2 diabetes, treated
hypertension, and dyslipidaemia. A fall from a height
and a traffic accident were considered significant
injuries. Overweight and the obesity class were
determined using body mass index (BMI body
weight [kg]/height [m]?). The following BMI ranges
were included: overweight (25.0-29.99 kg/m?), class |
obesity (30.0-34.99 kg/m?), class Il obesity (35.0—
—39.99 kg/m?), and class III obesity (> 40 kg/m?) [17].
Postural defects are all deviations from correct body
posture. The question related to the possessed medical
documentation, confirming the presence of bad posture
was included in the patient’s interview. Scoliosis
(a lateral curvature of the spine), lower limb length
inequality (a difference in the length of the lower
limbs), flat feet, and other patient-reported defects
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Praca na siedzaco oznaczata wykonywanie pracy
W pozycji siedzacej w liczbie > 8 h/dobe, przy braku
regularnej aktywnosci fizycznej po pracy, natomiast
praca na stojaco okreslata prace wykonywang w po-
zycji stojacej w liczbie > 8 h/dobeg. Na podstawie
opinii pacjenta przeanalizowano roOwniez wystgpo-
wanie: ChZSB w bliskiej rodzinie (u rodzicoéw cho-
rego), bezposredniego kontaktu z metalami ci¢zkimi
(otéw/kadm/rtg¢), chordb zapalnych stawow (przy-
najmniej jedna z nastgpujacych: reumatoidalne zapa-
lenie stawow, zapalenia stawow zwigzane z infekcja,
dna moczanowa, toczen rumieniowaty ukladowy,
zesztywniajace zapalenie stawow kregostupa, tuszezy-
cowe zapalenie stawow, mlodziencze idiopatyczne
zapalenie stawow). Analizy dokonano dla dwdch grup,
uwzgledniajacych dwa przedzialy wiekowe: osoby
mtodsze (grupa mtodsza — A; n = 30) — ponizej 60 roku
zycia (r.z.), 1 0soby starsze (grupa starsza — B; n = 70)
— w wieku > 60 lat. Otrzymane wyniki opracowano
statystycznie za pomoca programu Statistica 12 PL.
Sprawdzono takze, czy istnieje zalezno$¢ miedzy
wybranymi danymi; wtym celu zebrano dane indy-
widualne, postugujac si¢ tabelami wielodzielczymi
(kontyngencji), ktore stanowily podstawe do oblicze-
nia pozostatych statystyk okreslajacych site zwiazku.
Wykorzystano test chi? Pearsona — za istotny staty-
stycznie przyjeto wspoOtczynnik istotnosci Statystycz-
nej p < 0,05. Site zaleznosci oceniano za pomoca
wspotczynnika R-Spearmana. Symbolem ,,n” oznaczo-
no liczbe respondentow.

WYNIKI

Na podstawie przeprowadzonych badan dokonano
analizy porownawczej uzyskanych odpowiedzi miedzy
mtlodsza i starszg grupa wiekowa.

Prawie u wszystkich respondentow z grupy A
(n = 27; 90%) i z grupy B (n = 67; 96%) wykazano
otylo$¢ typu brzusznego. Analizujac wystepowanie
ZM, stwierdzono, ze w mlodszej grupie wiekowej nie
wystepuje ZM ztozony z czterech sktadowych. Wiecej
niz potowa chorych z obydwu grup wiekowych praco-
wata na siedzaco, co stanowilo blisko 17% wiecej
W poréwnaniu z pracujgcymi na stojaco. Na podstawie
opinii pacjentow wady postawy (jako stwierdzone
przez lekarza) obserwowano o 13% czgéciej u osob
zgrupy A. W grupie mlodszej przebycie istotnych
urazoéw okolicy stawu biodrowego (tj. upadku z wyso-
kosci kilku metréw lub wypadku komunikacyjnego
m.in. z udziatem samochodu/roweru) byto 2-krotnie
czestsze niz w grupie starszej (tab. I). Srednia wartos¢
BMI nie roznita si¢ znaczaco migdzy grupami: A —
28,19 (+ 4,59) kg/m?, B — 29,79 (+ 5,86) kg/m?.
Wykazano istotny zwiazek statystyczny (p < 0,05)
mie¢dzy rodzinnym obcigzeniem ChZSB a ZM ztozo-
nym z czterech sktadowych (p = 0,01397) — sita zwiaz-
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were included. Regular physical activity was defined
as physical exercise performed > 150 min/week.
Sedentary work was defined as work performed in
a sitting position for > 8 h/day with no regular physical
activity after work. Standing work meant work
performed in a standing position for > 8 h/day. Based
on the patients' opinion, the following were also
analysed: coxarthrosis in the immediate family as the
presence of the above-mentioned disorder in the
patient's parents, direct contact with heavy metals
(lead/cadmium/mercury), a  history of past
inflammatory joint diseases (at least one of the
following diseases: rheumatoid arthritis, infection-
-related arthritis, gout, systemic lupus erythematosus,
ankylosing spondylitis, psoriatic arthritis, or juvenile
idiopathic arthritis). The analysis was performed for
two groups, considering two age ranges: younger
(younger group = group A; n = 30) — respondents aged
under 60 years, and older (older group = group B;
n = 70) — respondents aged > 60 years. The obtained
results were statistically analysed using Statistica 12 PL.
It was also examined whether there was a relationship
between the selected data — for this purpose, individual
data were collected using multivariate (contingency)
tables, which formed the basis for calculating other
statistics determining the strength of the relationship.
Pearson's chi-squared test was used — the coefficient of
statistical significance of p < 0.05 was considered
statistically significant. The strength of the relationship
was assessed using the Spearman rank-order
correlation coefficient. The "n" symbol denotes the
number of respondents.

RESULTS

Based on the conducted research, a comparative
analysis of the obtained responses was made between
the younger and older age groups.

Almost all the group A respondents (n = 27; 90%)
and group B respondents (n = 67; 96%) showed
abdominal obesity. When analysing the presence
of MS, it was found that the younger age group did
not have MS composed of four components. In both
age groups, more than half of the patients worked in
a sitting position, which was nearly 17% more
compared to the ones working in a standing position.
Based on the patients’ opinions postural defects (as
diagnosed by adoctor) was observed 13% more
frequently in group A respondents. In the younger
group, significant injuries to the hip joint region
(i.e., due to afall from a height of several meters or
a traffic accident involving a car/bicycle) were twice
as frequent as in the older group (Table I). The mean
BMI values did not differ significantly between
group A — 28.19 (+ 4.59) kg/m? and group B — 29.79
(£ 5.86) kg/m?.
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Tabela I. Charakterystyka badanej grupy z uwzglednieniem rodzaju czynnika predysponujacego do ChZSB
Table I. Characteristics of studied group in terms of type of factors predisposing to coxarthrosis

Cala grupa/ Grupa A/ Grupa B/ Wartosci statystyczne okreslajace site zwiazku czynnika
Entire group Group A Group B predysponujacego do ChZSB miedzy grupami A i B/
Rodzaj czynnika (n=100) (n=30) (n=70) Statistical values determining strength of relationship
predysponujacego do of factors predisposing to coxarthrosis between
ChZSB/Type of factors group Aand B
predisposing to coxarthrosis p - chizPearsonal . g ;
n % n % n %  p-Pearson's chi- Speaman PSpoaman
Spearman's R Spearman's P
square

Dane na podstawie pomiarow/Measurement-based data

Otyto$¢ brzuszna/

} ) 94 94 27 90 67 96 0,27019 -0,110264 0,27479
Abdominal obesity

Dane na podstawie indywidualnej historii choroby pacjenta/Data based on patient's individual medical history

Nadwaga/Overweight 51 51 15 5 36 51 0,89581 -0.013096 0.89711
| stopiefi otylosci 23 23 6 0 17 % 0,64073 0.0466685 0.64475
Class | obesity/
Il stopie otytoscil 5 5 1 3 4 6 0,61663 -0.050063 0.62085
Class Il obesity
eikalnaly sz 5 5 1 3 4 6 0,61663 -0,050063 0,62085
Class Ill obesity
Cukizyca typu 2/Type 2 2% 25 1 3 2% 34 0,00105 -0,327569 0,00088
diabetes
Zespot metaboliczny/

! 3 4 1 3 347 0,00002 -0,423806 0,00001
Metabolic syndrome
Zespot metaboliczny ztozony
Zerochisadonye 11 0 0 1 16 0,02136 -0,230151 0,02125

Metabolic syndrome composed
of four components

Dane na podstawie wywiadu z pacjentem - jako opinia chorego/Data based on patient's interview - as patient's opinion

Praca na siedzaco/Sedentary

work 62 62 19 63 43 61 0,85729 0,0179830 0,85905
Wady postawy/Postural defects 58 58 20 67 38 54 0,25033 0,1149543 0,25476
Clezkapracafizycznaleavy g4 g1 44 47 37 83 044176 0,028439 0,77881
physical work

Praca na stojaco/Standing work 45 45 14 47 31 44 0,82640 0,0219317 0,82853
Istotne urazy/Significant injuries 27 27 12 40 15 21 0,05524 0,1916954 0,05605

ChZSB wystepujaca w bliskiej
rodzinie/Coxarthrosis in 32 32 7 23 25 36 0,46355 -0,122143 0,22604
immediate family

Przebyte choroby zapalne
stawow/History of inflammatory 32 32 6 20 26 38 0,07604 -0,179218 0,07744
joint diseases

Metale ciezkie (otow/kadm/rte¢
- bezposredni kontakt)/Heavy
metals (lead/cadmium/mercury
— direct contact)

19 19 3 10 16 23 0,13313 -0,150188 0,13584
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ku byta bardzo staba, poniewaz R < 0,3. W grupie
milodszej wykazano istotng zalezno$¢ miedzy rodzin-
nym obcigzeniem ChZSB a otyloscig brzuszng wraz
z dyslipidemia (p = 0,03106), ktora zachodzita na $red-
nim poziomie: R = 0,4430079; p(Spearman) = 0,01422
(tab. ).

Na podstawie opinii pacjentow najczgstsze wady po-
stawy — w obydwu grupach wiekowych — to skolioza
i nierowno$¢ konczyn dolnych. W grupach A i B nie-
rownos¢ konczyn dolnych wystgpowata u poréwny-
walnej liczby 0sob, natomiast skolioz¢ obserwowano
czegsciej u respondentow z grupy A (tab. III).
Respondenci zar6wno z mtodszej, jak i starszej grupy
wiekowej pytani o podejmowana dotychczas jakakol-
wiek aktywnos¢ fizyczng najczesciej wskazywali od-
powiedzi A i C, czyli jazde na rowerze oraz dodatkowo
inny rodzaj aktywnosci fizycznej, niezwigzany z samo-
dzielnie wykonywang gimnastyka (ryc. 2; tab. IV).
Jedynie 10% badanych z grupy A i 20% z grupy B po-
twierdzito podejmowanie regularnej aktywnosci fizycz-
nej. W obydwu grupach wiekowych dla 70% responden-
tow dotyczylo to okresu lat mtodzienczych. Wsrod bada-
nych z grupy mtodszej byta jedna osoba grajaca zawo-
dowo w pitke nozng (tab. V).

Tabela Il. Analizy istotne statystycznie
Table Il. Statistically significant results

There was a significant statistical relationship
(p < 0.05) between a family history of coxarthrosis
and MS composed of four components (p = 0.01397) —
the strength of the relationship was very weak as R
was <0.3. In the younger group, a significant
relationship was demonstrated between a family
history of coxarthrosis and abdominal obesity along
with dyslipidaemia (p = 0.03106), which occurred
at an average level: R = 0.4430079; (Spearman's)
p = 0.01422 (Table II).

Based on the patients’ opinions the most frequent
postural defects — in both age groups — were scoliosis
and lower limb length inequality. In groups A and B,
lower limb length inequality was present in
a comparable proportion of the respondents, while
scoliosis was observed more frequently in group A
respondents (Table I1I).

The respondents from the younger and older group,
when asked about the kind of physical activity they did
in their lives, more frequently chose the answers A
and C, i.e. cycling and, additionally, other types of
physical activity that did not involve self-guided exercises
(Fig. 2; Table IV).

Rodzinne wystepowanie ChZSB w grupie B/Family history of coxarthrosis in group B

Rodzaj zmiennej/Type of variable p - chi2 Pearsonal Wspotczynnik R rang p - Spearmana/
p — Pearson's chi-square BhadmanaiSpesmnals p - Spearman's p
rank coefficient (R)

Cukrzyca typu 2/Type 2 diabetes 0,04928 0,1402571 0,24683
Zespot metaboliczny ztozony z czterech

sktadowych/Metabolic syndrome composed of 0,01397 0,1607575 0,18370

four components

Otyto$¢ brzuszna wraz z cukrzycg typu 2/ 0,04928 01402571 0.24683

Abdominal obesity with type 2 diabetes

Rodzinne wystepowanie ChZSB w grupie A/Family history of coxarthrosis in group A

p - chi? I?ears_onal S‘;I)‘:asaﬁ'?r:g?a?g:)t:r::rgs p- SpearmarI\al
p - Pearson's chi-square rank coefficient (R) p — Spearman's p
Abdominal abesty wih dyapdaem. 003108 04430079 001422
Tabela lll. Charakterystyka badanej grupy z uwzglednieniem wad postawy
Table lll. Characteristics of studied group in terms of type of postural defects
Grupa A/Group A Grupa B/Group B
Wady postawy ciata/Postural defects (n=30) (n=170)
n % n %
Skolioza/Scoliosis 10 33,33 17 24,29
Nieréwnos¢ koriczyn dolnych/Lower limb length inequality 10 33,33 20 28,57
Ptaskostopie/Pes planus 2 6,67 3 4,29
Dysplazja biodra/zwichniecie stawu biodrowego/Hip joint dysplasia/hip dislocation 3 10 1 1,43
Koslawos¢ stop/Pes valgus 1 3,33 1 1,43
Nadmierna lordoza ledzwiowa/Lordosis 1 3,33 0 0
Nadmierna kifoza piersiowa/Kyphosis 0 0 1 1,43
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Ryc. 2. Charakterystyka badanej grupy z uwzglednieniem podejmowanej aktywnosci fizycznej; A — jazda na rowerze, B — samodzielna gimnastyka, C — inny
rodzaj aktywnosci fizycznej, D — brak aktywnosci fizyczne;.
Fig. 2. Characteristics of studied group, in terms of physical activity; A - cycling, B - self-guided exercises, C — other physical activity, D — no physical activity.

Tabela IV. Charakterystyka badanej grupy z uwzglednieniem innych rodzajéw podejmowanej aktywnosci fizycznej
Table IV. Characteristics of studied group in terms of other kinds of sport

Inne rodzaje aktywnosci fizycznej podejmowanej przez Grupa A/Group A Grupa B/Group B
respondentow kilka razy w tygodniu/Other types of physical (n=30) (n=70)
activity done by respondents several times a week n % n %
Pitka nozna/Football 8 26,67 10 14,29
Siatkéwka/Volleyball 2 6,67 6 8,57
Turystyka gérska/Mountain tourism 1 3,33 5 7,14

Inne, np. hokej, tyzwiarstwo, lekkoatletyka, boks, narciarstwo, biegi,
podnoszenie sztang, ptywanie/Others, e.g., hockey, skating, athletics, 13 43,33 20 28,57
boxing, skiing, running, weight lifting, swimming

Tabela V. Charakterystyka badanej grupy uwzgledniajaca podejmowanie regularnej aktywnosci fizycznej
Table V. Characteristics of studied group in terms of regular physical activity

Grupa A/Group A Grupa B/Group B
Rodzaj regularnej aktywr]oéci fi_zy_cznejl
Type of regular physical activity taklyes ‘;kr:gz zﬁlsnl:{e %  taklyes p(::krgiz zzfifnli{e n %
1 2 3 4 5 6 7 8 9
Samodzielna gimnastyka/Self-guided exercises X T 2 6,66 X T 2 2,86
Pilka nozna/Footoall X y i X M 1143
Siatkowka/Volleyball X M 1 3,33
Jazda na rowerze/Cycling X M 1 3,33 X M 5 7,14
Hokej, pitka nozna/Hockey, football X M 1 3,33
Akrobatyka/Acrobatics - - - X M 2 2,86
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cd. tab. V
1 2 3 4 5 6 7 8 9

Biegi, skoki, pitka nozna/Running, jumping, football - - - - X M 1 1,43
Pod.noszlelnie sztang, pitka nozna, siatk(}wka, zapasy/ _ _ _ X M 3 429
Weight lifting, football, volleyball, wrestling ’
Narciarstwo, tenis/Skiing, tennis - - - - § ,\-; 1 Hg
Lekkoatletyka, pitka nozna/Athletics, football - - - - X M 1 1,43
Szermierka/Fencing - - - - X M 1 1,43
Nordic walking - - - - X T 1 1,43
Ptywanie/Swimming - - - - X M 1 1,43

X - podejmowanie regularnej aktywnosci fizycznej/performing regular physical activity; T — okres 20 lat przed endoprotezoplastyka stawu biodrowe-
go/a period of 20 years before hip endoprosthetics; M — okres miodzieficzy/adolescence

DYSKUSJA

Przeprowadzone badania pokazatly, ze ChZSB dotyczy
coraz mtodszych oséb. Wedlug Koczego [1] szczyt
zachorowania na koksartroz¢ przypada miedzy 70
a79r.z. W badaniach wlasnych zaobserwowano, ze
najwicksza liczba osdb zglaszajacych si¢ na oddziaty
ortopedyczne, aby wykonac endoprotezoplastyke z po-
wodu ChZSB, jest w wieku 65-70 r.z.
Przeanalizowano styl zycia pacjentow z koksartroza.
Biorac pod uwage prace na siedzaco i pracg na stojaco,
w obydwu grupach wieckowych uzyskano przewage
w kierunku pierwszej z nich (63% — grupa miodsza,
61% — grupa starsza). Wyniki te moga $wiadczy¢
0 negatywnym wptywie braku ruchu w stawie bio-
drowym, co wigze si¢ ze stabsza cyrkulacja ptynu
stawowego i gorszym odzywieniem chrzastki stawo-
wej. Wedhug Koczego [1] praca siedzaca nie wplywa
na rozw6j ChZSB, a wedtug Zabowki [18] wptywa
W duzej mierze na caly organizm (zwigkszone ryzyko
powstania przykurczu w obrgbie migénia biodrowo-
-ledzwiowego oraz otylosci).

Brak u wigkszosci badanych regularnej aktywnosci
fizycznej lub wykonywanie takiego rodzaju czynnosci
fizycznych, ktore obciagzaty staw biodrowy, mogtly
W znacznej mierze niekorzystnie wplynaé na chrzastke
stawowa. Podobnie wnioskuje Klimiuk [4], ktory
uwzglednit uprawianie sportow wyczynowych jako
czynnik ryzyka ChZSB. Obciazenia stawow wynika-
jace z cigzkiej pracy fizycznej takze sg istotne (blisko
potowa respondentow z grup A i B pracowala cigzko
fizycznie). Do cigzkiej pracy fizycznej jako ryzyka
ChZSB podobnie odnosi si¢ Koczy [1], ktory podaje,
ze cigzka praca fizyczna jako czynnik ryzyka wyste-
puje u 40% chorych. Wedlug Dudki i wsp. [19] obcig-
zenia stawu biodrowego spowodowane cig¢zka praca
fizyczng wptywaty na rozwdj ChZSB.

W badaniach wlasnych — na podstawie opinii pacjen-
tow — wady postawy byty o 13% czgstsze u 0sob z gru-
py A; w grupie B osoby z wadami i bez wad postawy
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When asking the respondents about doing regular
physical activity, only 10% of group A respondents
and 20% of group B respondents answered they did
such activity. For 70% of the respondents from both
age groups, regular physical activity was related to the
period of their adolescence. In the younger group of
respondents, there was one person who had played
football professionally (Table V).

DISCUSSION

The conducted research has shown that coxarthrosis
affects ever younger individuals. According to Koczy
[1], the peak incidence of coxarthrosis is 70—79 years
of age. In the presented study, it was observed that the
largest number of patients reporting to orthopaedic
departments to undergo arthroplasty due to
coxarthrosis was aged between 65-70 years.

The lifestyle of patients with coxarthrosis was
analysed. Considering both sedentary and standing
work, both age groups showed a stronger position of
the former (63% — younger group, 61% — older group).
These results may reflect the negative impact of the
lack of movement in the hip joint, and thus poorer
circulation of synovial fluid and poorer nutrition of
articular cartilage. According to Koczy [1], sedentary
work does not affect the development of coxarthrosis.
According to Zabowka [18], however, work performed
in a sitting position largely affects the entire body (an
increased risk of contracture in the region of iliopsoas
muscle, obesity).

The lack of regular physical activity in most of the
respondents or performing such physical activities that
loaded the hip joint may have a significant adverse
effect on articular cartilage. Klimiuk [4], who included
participation in competitive sports as a risk factor for
coxarthrosis, is of a similar opinion. Joint strain as
aresult of heavy physical work is also significant
(= half of the respondents in groups A and B did heavy
physical work). Heavy physical work, as a risk of
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stanowity porownywalny odsetek (blisko 50%).
Mozna sadzi¢, iz w wyniku zaistniatych nieprawid-
lowosci w postawie ciata na rozwdj ChZSB u tych
pacjentéw mogt mie¢ wptyw nieréwnomierny rozktad
sit oddzialujacych na staw biodrowy. Podobnie jak
w konflikcie udowo-panewkowym, gdzie ma miejsce
mechanizm nieprawidtowego przenoszenia obcigzen
[1], u 0s6b obcigzonych wadami postawy moze docho-
dzi¢ do rozwoju zwyrodnienia w wyniku nieprawidto-
wego przenoszenia obcigzen, w tym wlasnej masy
ciala — sita cigzkosci (jako skutek przesunigcia srodka
ciezkosci ciata). W badaniach Mortki i wsp. [20]
dysfunkcje stawu krzyzowo-biodrowego odnotowano
u 54% pacjentow ze skolioza. Truszczynska i wsp. [21]
zaobserwowali, ze kat pochylenia tutowia w ptaszczyz-
nie strzatkowej, kat kifozy piersiowej i kat nachylenia
miednicy w plaszczyznie czolowej byly wicksze
W grupie 0s6b z koksartroza.

Dziatanie sily powstalej w wyniku zaistnialego urazu
takze mogto predysponowaé do rozwoju ChZSB. Nad-
mierne oddziatywanie tej sity, jak tez sity cigzkosci na
dang czg¢s¢ stawu biodrowego (czy to chrzastki, pod-
chrzgstnej lub samej kosci), mogloby spowodowaé
mikrouszkodzenie, ktore w toku dalszej egzystencji
mogtoby rozwija¢ si¢ w réznym tempie. Dudko i wsp.
[19] w podobny sposéb przedstawili teori¢ biomecha-
niczng (inkongruencji) jako jeden z mozliwych mecha-
nizméw w patogenezie koksartrozy. Wspomniane
tempo rozwoju dalszych zmian zwyrodnieniowych
mogloby zaleze¢ od liczby towarzyszacych innych
czynnikow predysponujacych do rozwoju ChZSB.
Biorgc pod uwagg obcigzenie stawow biodrowych, na
uwage zastugiwata podwyzszona masa ciata. W bada-
niach wlasnych nadwage obserwowano az u potowy
badanych. Pierwszy stopien otylosci wystgpowat u 20%
0s0b z grupy A i 24% z grupy B; drugi i trzeci stopien
otylosci porownywalnie u 3% chorych z grupy A i 6%
z grupy B. U Majdy i wsp. [2] wyniki przedstawialy si¢
podobnie: 21% stanowily osoby z pierwszym stopniem
otylosci, 2% z drugim i trzecim stopniem. McLawhorn
i wsp. [22] nadwage stwierdzili u 28,3% pacjentow,
otyto$¢ pierwszego stopnia u 19,4% chorych, drugiego
stopnia u 6,8% chorych, trzeciego stopnia u 2,7%
chorych.

Istotng kwestig byta okreslona na podstawie kryteriow
etnicznych otytos¢ typu brzusznego. W wyniku prze-
prowadzonych badan wtasnych otyto$¢ typu brzuszne-
go wystgpowata az u 90% osob z grupy A i az u 96%
z grupy B. Ten rodzaj otylosci mogt predysponowac do
rozwoju ChZSB nie tylko przez obcigzenie stawow —
czy jako czynnik powodujacy przesunigcie S$rodka
cigzkosci — ale takze jako sam wptyw tkanki trzewnej
(produkcja adipokin — m.in. leptyny, ktorej obecnosé
W ptynie stawowym zwigzana jest z wartoscig BMI
i stopniem uszkodzenia chrzastki) [5]. Jasik i wsp. [5]
wykazali, ze wzrostowi poziomu leptyny towarzyszy
wzrost IGF-1 (insulinopodobny czynnik wzrostu 1)

coxarthrosis, was similarly addressed by Koczy [1]. He
reported that heavy physical work, as a risk factor, was
present in 40% of patients. According to Dudko et al.
[19], the hip joint strain caused by heavy physical work
affected the development of coxarthrosis.

In the presented study — based on the patients’ opinions
— the postural defects were 13% more frequent in group
A respondents. In group B, the respondents with and
without postural defects constituted a comparable
proportion of subjects (= 50%). Therefore, it can be
concluded that due to postural defects the development
of coxarthrosis in those patients may have contributed
to the uneven distribution of forces acting on the hip
joint. As in the femoroacetabular impingement, where
the mechanism of incorrect load transfer takes place
[1], patients with postural defects may develop
degeneration as a result of incorrect load transfer,
including their own body weight — the force of gravity
(as a result of a shift of the body's centre of gravity).
According to Mortka et al. [20] sacroiliac joint dys-
function was reported in 54% of patients with scoliosis.
Truszczynska et al. [21] observed that the trunk tilt
angle in the sagittal plane, the thoracic kyphosis angle
and pelvic tilt angle in the frontal plane were greater in
the group of patients with coxarthrosis.

The action of the force occurred because of the injury
could also predispose to the development of
coxarthrosis. The excessive impact of this force, as
well as gravitational force given to a part of the hip
joint (or cartilage, subchondral bone, or the very bone),
could cause a micro injury, which due to its further
existence could develop at different rates. Dudko et al.
[19] similarly presented the biomechanical theory
(incongruity) as one of the possible mechanisms in the
pathogenesis of coxarthrosis. The above-mentioned
rate of development of further degenerative lesions
could depend on the number of other concomitant
factors predisposing to the development of
coxarthrosis.

Considering the strain on the hip joints, increased body
weight deserved special attention. In the presented
study, overweight was observed in as many as half of
the participants. Class | obesity was present in 20% of
group A respondents and in 24% of group B
respondents. Class Il obesity and class Ill obesity
occurred in comparable numbers: 3% of group A
patients and 6% of group B patients. According to
Majda et al. [2] the results were similar: 21% of
patients had class | obesity and 2% of patients suffered
from class Il obesity or class I11 obesity. According to
McLawhorn et al. [22] 28.3% of patients were
overweight, 19.4% of patients had class | obesity, 6.8%
of patients were had class 11 obesity, and 2.7% suffered
from class 11 obesity.

Abdominal obesity, as determined on the basis of
ethnic criteria, was a significant issue. As a result of the
presented study, abdominal obesity was present in as
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i TGF-B (transformujacy czynnik wzrostu ) w zdege-
nerowanej chrzastce stawowej. Dlugotrwata ekspo-
zycja chrzastki na dziatanie TGF-f3 mogta prowadzi¢
do nasilenia zmian degeneracyjnych.

Zesp6t metaboliczny wystepuje u okoto 20% ludnosci
polskiej [23]. Na podstawie badan wlasnych wyka-
zano, ze ZM wystepowat glownie u oséb w wieku > 60
lat (47%). Biorac pod uwage calag grupe badang
($rednia wieku =~ 65 lat), ZM wystepowat u 34%
pacjentdéw. W badaniach Rutkowskiej i wsp. [23] na
105 przypadkowych mieszkancow Warszawy ($rednia
wieku 55 lat) ZM stwierdzono u blisko 30,68% osob.
W badaniach wilasnych wykazano istotny zwiazek
statystyczny (p < 0,05) migdzy rodzinnym obcigze-
niem ChZSB a ZM zlozonym z czterech sktadowych
W grupie starszej oraz otyto$cig brzuszna wraz z dysli-
pidemia u 0s6b z grupy miodszej. Wptywu ZM oraz
jego sktadowych na rozwo6j ChZSB mozna by si¢ do-
patrzy¢ nie tylko w niekorzystnym wptywie na una-
czynienie (mniejsza trwato$¢ kosci, gorsze odzywie-
nie chrzastki stawowej), ale rowniez W dziataniu
aterogennym (niekorzystny wpltyw przez utlenienie
lipoprotein LDL — wigksza mozliwo$¢ wytwarzania
wolnych rodnikow, ktore moglyby uszkadzaé chrzast-
ke stawowg). Podobnie o niekorzystnym wptywie
wolnych rodnikéw (wystgpowanie stresu oksydacyj-
nego) w patogenezie ZM pisza Godala i wsp. [24].

WNIOSKI

1. U chorych z badanej grupy wystgpowaly liczne
czynniki predysponujace do rozwoju ChZSB, naj-
czestsze za$ byly otytos¢ brzuszna i praca na sie-
dzaco; obciazenie rodzinne w kierunku zmian zwy-
rodnieniowych wystepowato rzadzie;j.

2. W badanej grupie chorych regularna aktywnos$¢ fi-
zyczna byla na bardzo niskim poziomie, dotyczyta
glownie okresu mtodzienczego respondentdw i po-
legata przede wszystkim na wykonywaniu czynno-
$ci obcigzajacych staw biodrowy.

3. U ponad potowy chorych z badanej grupy wystepo-
waty wady postawy (gtéwnie skolioza i nier6wnosé
konczyn dolnych) oraz otyto§¢ brzuszna.

4. Czynniki predysponujace do rozwoju ChZSB roz-
nig si¢ w zalezno$ci od wieku chorych, tj. istotne
urazy wystepuja czesciej u osob ponizej 60 r.z.,
a cukrzyca typu 2 i zesp6t metaboliczny w grupie
0s6b > 60 lat.

5. Konieczne sg szeroko zakrojone dzialania majace
na celu szerzenie wiedzy na temat roli i znaczenia
czynnikdéw ryzyka rozwoju ChZSB, a w konse-
kwencji ich eliminacj¢ i niedopuszczenie do roz-
woju choroby.

60

many as 90% of group A respondents and in as many
as 96% of group B respondents. This type of obesity
could predispose to the development of coxarthrosis
not only by loading the joints or as a factor causing
a shift in the centre of gravity, but also as an effect of
visceral tissue itself (the production of adipokines —
including leptin, whose presence in synovial fluid is
related to the BMI value and the degree of cartilage
damage) [5]. According to Jasik et al. [5] it was shown
that an increase in leptin levels was accompanied by
an increase in IGF-1 (insulin-like growth factor 1) and
TGF-B  (transforming growth factor beta) in
degenerated articular cartilage. The long-term
exposure of cartilage to TGF-p could result in
exacerbation of degenerative lesions.

Metabolic syndrome occurs in approximately 20% of
the Polish population [23]. Based on the presented
study, it was found that MS occurred mainly in patients
aged > 60 years (47%). Considering the entire group of
surveyed patients (mean age =~ 65 years) MS was
present in 34% of those patients. According to the
research of Rutkowska et al. [23] the incidence of MS,
in 105 random Warsaw residents with a mean age of 55
years, was determined to be = 30.68%. The presented
study showed a significant statistical relationship
(p < 0.05) between a family history of coxarthrosis and
a) MS composed of four components in the older
group, b) abdominal obesity with dyslipidaemia in the
younger group. The effect of MS, as well as its
components, on the development of coxarthrosis could
be seen not only in the adverse effects on
vascularization (lower bone strength, poorer nutrition
of articular cartilage), but also in atherogenic
properties (adverse effects due to the oxidation of
LDL lipoproteins — the greater possibility of producing
free radicals that could damage articular cartilage).
Similarly, the adverse effect of free radicals (the
presence of oxidative stress) in the pathogenesis of MS
was reported by Godala et al. [24].

CONCLUSIONS

1. The patients of the study group were burdened with
numerous factors predisposing to the development
of coxarthrosis. Abdominal obesity and sedentary
work were the most common, while a family
history of degenerative lesions was less frequent.

2. In the studied group of patients, regular physical
activity was at a very low level and mainly
concerned the period of adolescence of the
respondents. It was also mainly associated with
activities loading the hip joint.
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3. More than half of the patients in the studied group
had postural defects (mainly scoliosis and lower
limb length inequality) and abdominal obesity.

4. The presence of factors predisposing to the
development of coxarthrosis varies depending on
the age of the patients, i.e. a higher incidence of
significant injuries among individuals aged under
60 years as well as the occurrence of type 2 diabetes
and metabolic syndrome in the group of individuals
> 60 years of age.

5. There is a need for extensive health education
aimed at improving the knowledge of the role and
importance of risk factors for the development of
coxarthrosis, and consequently their elimination
and preventing the development of this disease.
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OPIS PRZYPADKU
CASE REPORT

Wplyw kinesiotapingu na bél, parametry antropometryczne,
statyczne oraz dynamiczne stopy u pacjentow
Z entezopatia miesnia piszczelowego tylnego — opis przypadkow

Influence of Kinesio Taping on pain, anthropometric, static and dynamic
parameters of feet in patients with posterior tibial enthesopathy — case studies

Tobiasz Ztobiniski “*', Anna Stolecka-Warzecha "', Barbara Bloriska-Fajfrowska

Katedra i Zaktad Podstawowych Nauk Biomedycznych, Wydziat Nauk Farmaceutycznych w Sosnowcu,
Slaski Uniwersytet Medyczny w Katowicach

STRESZCZENIE

Migsien piszczelowy tylny odgrywa wazna role w utrzymaniu prawidlowego wysklepienia stopy w pozycji stojacej oraz
podczas chodu, dodatkowo umozliwiajgc prawidlowe przetoczenie oraz amortyzowanie stopy. Wspolpracuje z migs-
niem strzatkowym dtugim, wspottworzac tzw. strzemig $ciggniste stopy. Zmiany w obrebie przyczepu dystalnego migs-
nia piszczelowego tylnego (do kosci 1odkowatej) moga by¢ przyczyna objawdw bolowych wewnetrznej krawedzi stopy,
zwanych entezopatig. Entezopatia jest bolesng zmiang chorobowa w obrgbie przyczepu $ciggna migsniowego do kosci.
Najczesciej jest wynikiem dziatania nadmiernych obcigzen i zaburzen dziatania migénia, co prowadzi do stanéw zapal-
nych, ktérym towarzyszy bol zlokalizowany w miejscu przyczepu, oraz pogorszenia funkcji migénia. Leczenie schorze-
nia nie zostato jeszcze opisane, stad brak jasnych wytycznych co do leczenia zachowawczego. Celem pracy byta ocena
wplywu Kinesiotapingu (Kinesio Taping) w potaczeniu z masazem poprzecznym przyczepu dystalnego $ciegna na pa-
rametry statyczne oraz dynamiczne stopy.

StOWA KLUCZOWE

stopa, migsien piszczelowy tylny, entezopatia, kinesiotaping

ABSTRACT

The tibialis posterior muscle plays an important role in maintaining the correct arching of the foot in the standing position
and while walking, allowing proper arching, rolling and shock absorption of the foot. It works with the peroneus longus
muscle, forming the so-called tendon stirrup of the foot. Changes in the distal attachment of the tibialis posterior muscle
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T. Zlobinski i wsp.: KINESIOTAPING W ENTEZOPATII

to the navicular bone can cause pain symptoms on the inner edge of the foot called enthesopathy. Enthesopathy is
a painful lesion at the attachment of the muscle tendon to the bone. It is most often the result of excessive loads
and disturbances in the biomechanics of a muscle, which leads to the formation of inflammation accompanied by
pain located at the attachment site and deterioration of the muscle function. Treatment of the above diseases is not
described in the literature; hence there are no clear guidelines for conducting medical treatment. The aim of the
study is to assess the effect of applying Kinesio Taping in combination with the transverse massage of the distal
tendon attachment on the static and dynamic parameters of the foot.

KEY WORDS

foot, tibialis posterior muscle, enthesopathy, Kinesio Taping

WSTEP

Migsien piszczelowy tylny znajduje si¢ w glebokiej
warstwie miesni tylnej czesci podudzia, przyczepiajac
si¢ na wewnetrznych tylnych brzegach kosci piszczelo-
wej 1 strzatkowej oraz na blonie miedzykostnej, prze-
biega w dot i jako $ciggno przechodzi w kanale kostki
przysrodkowej, konczac si¢ na guzowatosci kosci tod-
kowatej oraz podeszwowej powierzchni kosci klino-
watej przysrodkowej [1]. Migsien piszczelowy tylny
pei funkcj¢ zginacza podeszwowego w stawie skoko-
wym gornym oraz supinatora w stawie skokowym dol-
nym, odgrywa rowniez wazna role W prawidtowym
wysklepianiu tuku podtuznego stopy w pozycji statycz-
nej oraz podczas chodu, umozliwiajac prawidlowe
przetoczenie stopy [2]. Wspotpracuje z migsniem strzat-
kowym dhugim, wspottworzac tzw. strzemi¢ Sciggniste
stopy [1].

Entezopatia jest bolesng zmiang chorobowg w obrebie
przyczepu Sciggna mig$niowego do kosci. Najczesciej
jest wynikiem dziatania nadmiernych obcigzen i zabu-
rzen dziatania poszczegolnego migsnia, co prowadzi do
stanow zapalnych, ktérym towarzyszy bol zlokalizo-
wany w miejscu przyczepu, oraz pogorszenia funkcji
migsnia [3]. Bol w przebiegu entezopatii mig$nia pisz-
czelowego tylnego jest zlokalizowany na wewngtrznej
czesci stopy w przebiegu tuku podtuznego stopy, z naj-
wigkszym jego nasileniem na guzowatos$ci kosci todko-
watej (ryc. 1). Nasila si¢ szczegdlnie przy aktywnosci
wymagajacej obciazenia stopy (stanie, chodzenie,
wspiecie na palce). W poczatkowej fazie entezopatii
Sposrod objawdw najczestszy jest miejscowy obrzek.
W przypadku przewlektego problemu moze dochodzi¢
do stopniowego zapadniecia si¢ tuku podtuznego stopy
wraz z ko§lawym ustawieniem tylostopia [4].
Czynnikami predysponujacymi do wystapienia entezo-
patii mig$nia piszczelowego tylnego sa: ostry uraz (naj-
czesciej skrecenie ewersyjne stawu skokowego), sumu-
jace si¢ przecigzenia i mikrourazy, otyto$¢, cukrzyca,
choroby na tle reumatoidalnym, zaburzenia ustawienia
osi konczyny dolnej, tj. koslawe ustawienie tylostopia
($ciggno migsnia piszczelowego tylnego pracuje wow-
czas w nadmiernym rozciggnigciu), koslawe ustawienie
kolan, sporty zwigzane z nadmiernym obcigzeniem
stop, tj. biegi dtugodystansowe, sporty skoczne, wy-
cieczki gorskie, oraz dtugotrwale unieruchomienie sto-
py i stawu skokowo-goleniowego z ostabieniem sity
mig$niowej [1,5].

Ryc. 1. Przebieg Sciegna migsnia piszczelowego tylnego z przyczepem do
kosci todkowatej; powiekszenie obrazujgce entezopatie (dokumentacja
wiasna).

Fig. 1. Course of tibialis posterior muscle tendon with its attachment to
navicular bone along with its magnification showing enthesopathy (authors’
own documentation).

Badanie pacjenta powinno obejmowac¢ wywiad, oceng
ustawienia stopy (wysokos$¢ tuku podiuznego, o$ usta-
wienia tylostopia, 0§ ustawienia kolana), oceng rucho-
mosci stawowej (W szczego6lnosci stawow stepu oraz
stawow skokowego gornego i dolnego), a takze badanie
palpacyjne w obrgbie guzowatosci kosci todkowatej,
jak i catego przebiegu mig$nia piszczelowego tylnego.
W trakcie badania nalezy réwniez przeprowadzi¢ test
oporowy oraz test na dlugo$¢ migsnia (rozciagnigcia),
symetrycznie na obu stopach [5,6]. W szczegdlnych przy-
padkach pomocne moga by¢ dodatkowe badania obra-
zowe, tj. ultrasonografia lub rezonans magnetyczny
[6,7]. Diagnostyka roznicowa powinna obejmowac ze-
sp6t kanatu stepu oraz wystepowanie dodatkowej kosci
todkowatej (gdy wystepuje przerost guzowatosci kosci
todkowatej lub w $ciggnie migsnia piszczelowego tyl-
nego znajduje si¢ dodatkowa kos¢ w formie trzeszcezki;
wazna jest klasyfikacja do jednego z trzech mozliwych
typow dodatkowej kosci todkowatej) [7,8].

Entezopatia mig$nia piszczelowego tylnego to schorze-
nie, ktore zazwyczaj dobrze reaguje na leczenie zacho-
wawecze. Jezeli jednak stan pacjenta nie ulegnie popra-
wie w ciaggu kilku tygodni/miesigcy, cho¢ zdarza si¢ to
nieczesto, moze by¢ konieczne leczenie operacyjne [9].
Leczenie zachowawcze polega na ograniczeniu
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aktywnosci sportowej, fizjoterapii obejmujacej zabiegi
fizy-koterapeutyczne (m.in. jonoforez¢, pole magne-
tyczne, laseroterapi¢), terapie manualna, a w pozniej-
szym etapie ¢wiczenia poprawiajace wydolnos¢ mie-
$nia oraz ¢wiczenia stabilizacji, tj. prace nad prawidto-
wym ustawieniem osi stopa—kolano—biodro [9,10]. Le-
czenie moze takze obejmowac zabiegi ostrzykiwania
miejsca przyczepu (np. osoczem bogatoplytkowym)
[11]. Aby wspomoéce prawidtowe leczenie, u pacjentow
mozna réwniez zastosowaé Kinesiotaping (Kinesio Ta-
ping) lub indywidualnie wykonane wktadki ortope-
dyczne majace na celu poprawe ustawienia osi (np.
wktadki supinujace w przypadku koslawosci tylostopia
lub kolan) [10,12].

W kinesiotapingu wykorzystuje si¢ elastyczne pla-
stry/tasmy w celu mechanicznego oddziatywania na
narzad ruchu. Jest to metoda powszechnie stosowana
w leczeniu urazow sportowych, w rehabilitacji poope-
racyjnej oraz roznych dolegliwosciach bdlowych,
w tym w leczeniu krggostupa, niestabilnosci stawu
skokowego czy zapalenia rozciggna podeszwowego
[13,14,15].

W literaturze brakuje badan potwierdzajacych skutecz-
no$¢ leczenia zachowawczego. Celem niniejszej ana-
lizy byta ocena skutecznosci leczenia zachowawczego
entezopatii migénia piszczelowego tylnego z zastoso-
waniem kinesiotapingu, a takze jego wplywu na sposob
ustawienia stopy oraz obciazenia na poszczegodlne cze-
$ci podeszwowej strony stopy podczas stania i chodze-
nia.

MATERIAL | METODY

Badania przeprowadzono u 4 pacjentow w wieku 28—
—72 lat ($rednia + odchylenie standardowe: 51 + 20 lat)
z objawowa entezopatig migsnia piszczelowego tyl-
nego, na ktorg sktadaty si¢ bole w obrebie dystalnego
przyczepu migsnia wystepujace od co najmniej 3 mie-
sigey i nasilajace si¢ podczas chodzenia oraz ostabienie
funkcji migénia podczas stania, objawiajace si¢ kosla-
woscig tylostopia. Analizie poddano 5 stop. Badania
obejmowaty 3-krotne pomiary stopy za pomoca podo-
scanera 3D (PODOSCAN3D - 3D laser foot scanner,
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Sensor Medica, Wlochy), umozliwiajacego wykonanie
doktadnego odbicia stopy wraz z automatycznymi
pomiarami osiowymi oraz katowymi stopy i tytostopia
Z rzetelng analiza stanu antropometrycznego stopy
(ryc. 2), oraz platformy baropodometrycznej FreeMED
MAXI (Sensor Medica, Wtochy), umozliwiajacej ba-
danie rozktadu nacisku stop na podtoze za pomoca spe-
cjalnych czujnikdw pozwalajacych na oceng reakcji sit
dziatajacych na podtoze w pozycji stojacej oraz w trak-
cie chodu (ryc. 3). Pomiary zostalty przeprowadzone
przed zatozeniem plastrow (TO), po zastosowaniu pla-
strow (T1) oraz po okresie ich stosowania przez $rednio
41 dni (% 6 dni; T2). Po wykonaniu pomiarow w czasie
T1 i T2 pacjenci zostali poproszeni o zaznaczenie na
skali liniowej VAS (Visual Analogue Scale) o dtugosci
10 cm subiektywnych odczu¢ dotyczacych objawow
boélowych stopy.

Aplikacja plastrow byta powtarzana przez wykwalifi-
kowanego fizjoterapeute co 3—4 dni. Ponadto po wezes-
niejszym instruktazu pacjentom zalecono samodzielny
masaz poprzeczny w miejscu bolu (przyczep migsnia
piszczelowego tylnego) zgodnie z medycyng ortope-
dyczng Cyriaxa, ktory wykonywali jednorazowo przez
5 minut kazdego dnia. Do oklejenia stopy uzyto taSm
0 szerokos$ci 5 cm w ksztalcie litery I, ktore naklejano
od zewngtrznego brzegu stopy w okolicach kosci sze-
Sciennej przez podeszwowa stron¢ stopy, nastgpnie
przez okolicg guzowatosci kosci todkowatej, przedniej
powierzchni stawu skokowego gornego az na przednia
cze$¢ podudzia z maksymalnym naciggni¢ciem plastra
(korekcja mechaniczna 75-100%).

Projekt badawczy byt zgodny z Deklaracja Helsinska
i zatwierdzony przez Komisje Bioetyczng Slaskiego
Uniwersytetu Medycznego (humer zatwierdzenia:
KNW/0022/KB1/27/1/16). Pacjenci podpisali formu-
larz zgody na udziat w eksperymencie.
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Ryc. 2. Pomiary stopy za pomocg podoscanera 3D, obrazujace objaw nadmiemego ko$lawienia oraz wyptaszczenia stopy w przebiegu entezopatii stopy
prawej przed (a) oraz bezposrednio po kinesiotapingu (b) (dokumentacja wiasna).

Fig. 2. Foot measurements with using 3D foot scanner showing symptom of excessive valgus and flattening of foot in course of right foot enthesopathy
before (a) and immediately after Kinesio Taping application (b) (authors’ own documentation).

Ryc. 3. Przyktad badania statycznego (a) oraz dynamicznego (b) na plat-
formie baropodometrycznej (dokumentacja wiasna).

Fig. 3. Example of a static (a) and dynamic (b) test on baropodometric
platform (authors’ own documentation).

WYNIKI

Po aplikacji plastra kat koslawosci tylostopia zmniej-
szyt si¢ u wszystkich pacjentow zaréwno bezposrednio
po aplikacji ($rednio o 5,8°), jak i po okoto 6 tygo-
dniach ($rednio o 6,2°). U wigkszoséci pacjentow wig-
zato si¢ to z niewielkim zmniejszeniem dtugos$ci oraz
szerokosci stopy. U wszystkich pacjentow bezposred-
nio po aplikacji plastrow zmniejszylo si¢ Srednie oraz
maksymalne obcigzenie calej stopy zarowno w pozycji
stojacej, jak i podczas chodzenia (tab. ). Subiektywny
poziom objawoéw bolowych w skali VAS po 6 tygo-
dniach stosowania plastrow znacznie si¢ zmniejszyt.
Bezposrednio po aplikacji oraz po okoto 6 tygodniach
zmniejszeniu ulegto obcigzenie obszaru palucha, ob-
szaru glowy pierwszej kosci §rodstopia oraz obcigzenie
przysrodkowej czesci pigty. Aplikacja plastrow wply-
neta na zwigkszenie obcigzenia obszaru gtow 4-5 kosci
$rodstopia, tuku bocznego oraz bocznej czgsci pigty za-
réwno bezposrednio po aplikacji, jak i po okoto 6 tygo-
dniach. Doktadne wyniki przedstawiono w tabeli I.
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DYSKUSJA

Kinesiotaping jest uznana i powszechnie stosowang
metodg w wielu dysfunkcjach uktadu mig¢$niowego oraz
kostno-stawowego. Shih i wsp. [16] wykazali wptyw
plastrow na poprawe propriocepcji, zmiang pozycji
ustawienia topatki i obrgczy barkowej oraz kinematyke
i aktywno$¢ migsniowa podczas ruchu. Badania prze-
prowadzone u 0s6b z nadmierng pronacja stopy poka-
zuja pozytywny wptyw Kinesiotapingu na zmniejszenie
koslawosci ustawienia tytostopia [17,18]. Siui wsp. [17]
wykazali ponadto zmniejszenie opadania kosci todko-
watej podczas biegu, a takze poprawe funkcjonowania
mig$nia piszczelowego tylnego po zastosowaniu pla-
strow, natomiast Aguilar i wsp. [18] potwierdzili krot-
koterminowe zmniejszenie koslawego ustawienia pigty
po zastosowaniu kinesiotapingu w poréwnaniu z p0zo-
rowang terapia plastrami. Badania te znajduja potwier-
dzenie w wynikach niniejszej pracy, w ktorej rowniez
dowiedziono zmniejszenia kata koslawosci tylostopia
(wyniki badania na platformie baropodometrycznej —
zwigkszenie obcigzenia na bocznej czesci guza pigto-
wego, na tuku bocznym oraz gtowach 4-5 kosci §rod-
stopia, z jednoczesnym zmniejszeniem obcigzenia palu-
cha, glowy pierwszej kosci $rodstopia, a takze przy-
srodkowej czesci piety).

Kinesiotaping wptywa réwniez na zmniejszenie obja-
wow bolowych zaréwno w chorobie zwyrodnieniowe;j
stawodw kolanowych, co pokazujg badania Lee i wsp.
[19], jak | w zapaleniu rozciggna podeszwowego — ba-
dania Kuyucu i wsp. [20]. W wynikach niniejszej pracy
réwniez uzyskano zmniejszenie objawoéw bolowych za
pomoca plastrow.

W literaturze brakuje doniesien potwierdzajacych
skuteczno$¢ leczenia zachowawczego z zastosowa-
niem Kinesiotapingu w entezopatii mig¢énia piszczelo-
wego tylnego. Opisane w pracy przypadki miaty za cel
przedstawienie tej metody jako skutecznego podejscia
terapeutycznego w zmniejszeniu objawow bolowych
oraz zmianie sposobu obcigzenia stopy.

WNIOSKI

Kinesiotaping moze by¢ nowym, prostym sposobem
wspomagania leczenia entezopatii migénia piszcze-
lowego tylnego i wydaje si¢ mie¢ wpltyw na zmiane
ustawienia stopy oraz sposob jej obcigzenia w trakcie
stania i chodzenia. Potrzebne sa jednak dodatkowe
badania na wigkszej grupie pacjentéw i dlugotermi-
nowa obserwacja w celu oceny skutecznosci tej me-
tody.
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Transdermalna terapia magnezem — czy to ma sens?

Transdermal magnesium therapy — should it be done?
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STRESZCZENIE

Magnez petni bardzo wiele funkcji w ludzkim organizmie, jest kofaktorem enzymow, chroni przed chorobami sercowo-
-naczyniowymi, usprawnia prac¢ uktadu odporno$ciowego, jest tez budulcem kosci 1 zgbow. Skutki jego niedoboru,
takie jak czgste skurcze migséni, sg dobrze znane. Doustna suplementacja magnezem jest szeroko rozpowszechniona
w spoteczenstwie. Naukowcy doglebnie przebadali t¢ forme suplementacji i udowodnili jej skuteczno$¢, jednak do-
niesienia z ostatnich lat wskazuja, ze efektywniejsza wydaje si¢ terapia transdermalna (np. oleje magnezowe — wodne
roztwory chlorku magnezu). Za taka terapia przemawiaja dobra wchianialno$¢ przez skore, dostarczanie pierwiastka
bezposrednio do komoérek oraz pominigcie drogi pokarmowej w procesie absorpcji. Zarowno w pismiennictwie nauko-
wym, jak i na portalach medycznych pojawiajg si¢ artykuty dowodzace skuteczno$ci stosowanej przezskornie terapii,
a cze$¢ autoréw decyduje si¢ na stwierdzenie, iz jest ona skuteczniejsza niz tradycyjna terapia doustna. Praca stanowi
przeglad pisSmiennictwa oraz prowadzonych w ostatnich latach badan dotyczacych transdermalnej terapii magnezem
oraz jej skutecznosci.

StOWA KLUCZOWE

magnez, transdermalny, suplementacja

ABSTRACT

Magnesium has many functions in the human body: it is an enzyme cofactor, protects against cardiovascular diseases,
improves the functioning of the immune system, and is also a building block of teeth and bones. The effects of its
deficiency, such as frequently occurring muscle spasms, are well known. Oral magnesium supplementation is common
and widespread used in society. Scientists have thoroughly studied this form of supplementation and proved its efficiency.
Recently, however, there have been reports that transdermal therapy seems to be more effective (ex. magnesium oils —
aqueous solution of magnesium chloride). The presented arguments are good absorption through the skin, supplying the
element directly to cells that need it and omitting the gastrointestinal track in the absorption process. Both in scientific
literature and on medical web sites there are articles proving the effectiveness of transdermal therapy appear, the authors
of some who claim that it is better than traditional oral therapy. The presented paper is a review of literature as well as
recently conducted research on transdermal magnesium therapy and its effectiveness.
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Skora jest naszym najwigkszym organem o powierzch-
ni blisko 2 m?, stanowigcym okoto 10% masy ciata.
Stanowi barier¢ mi¢dzy s$rodowiskiem zewngtrznym
a wnetrzem organizmu, co nalezy do jej podstawowych
funkcji [1]. Warstwa rogowa — najbardziej zewnetrzna,
hydrofobowa cze$¢ skory — ma zdolno$¢ przepuszcza-
nia niewielkich jonéw metali do potozonej ponizej sko-
ry wilasciwej, bogatej] w naczynia krwionosne i zdol-
nej do transportowania pobranych substancji po catym
organizmie. W literaturze naukowej pod uwagge bierze
si¢ zwlaszcza mozliwo$¢ przenikania przez skor¢ me-
tali wywotujacych efekt toksyczny badz drazniacy [2].
Magnez jest niezbgdnym, czwartym najczesciej wyste-
pujacym kationem w ludzkim organizmie. Okoto 99%
tego pierwiastka znajduje si¢ w kosciach, mig$niach
oraz innych tkankach migkkich; niewielka ilo§¢ mag-
nezu obecna jest rOwniez w surowicy krwi.
Transdermalna podaz $rodkéw leczniczych stala sie¢
w ostatnich latach bardzo popularna. Plastry z prze-
ciwbolowymi opioidami sg powszechnie stosowane we
wspolczesnej terapii bolu u pacjentow onkologicznych
[3]. Od 2004 r. w formie plastrow stosowane sa w Pol-
sce $rodki antykoncepcyjne [4]. Podawanie przezskor-
ne stato si¢ popularne ze wzgledu na tatwos¢ aplika-
cji oraz mozliwo$¢ stosowania u 0séb z zaburzeniami
w obrebie przewodu pokarmowego, u ktorych wystepu-
ja przeciwwskazania do podania doustnego.

Magnez jest makroelementem, gdyz zapotrzebowanie
na ten pierwiastek wynosi ponad 100 mg/dobe. Jego
obecno$¢ w organizmie jest niezbedna do przepro-
wadzania ponad 300 reakcji enzymatycznych w komor-
kach naszego ciata [5]. Poza tym jest konieczny do pra-
widlowej pracy ukladéw nerwowo-migéniowego oraz
odpornosciowego [6], regulacji ci$nienia krwi [7,8],
stanowi tez niezbgdny budulec kosci i zgbow [9]. Zapo-
trzebowanie organizmu na magnez zmienia si¢ wraz
z wiekiem, a u kobiet w cigzy i w okresie laktacji zna-
czaco wzrasta (tab. I) [10].

Tabela I. Zapotrzebowanie na magnez (opracowanie wiasne na podstawie [10])

Table I. Requirement for magnesium (own study based on [10])

The skin is the largest organ of the human body with
an area of almost 2 m* and making up about 10% of the
body mass. The original function of the skin is to act
as a barrier between the external environment and the
body's interior [1]. The stratum corneum, which is the
outermost, hydrophobic part of the skin, has the ability
to transmit small metal ions to the underlying dermis,
which is rich in blood vessels and capable of transport-
ing the absorbed substances throughout the body. The
scientific literature mainly focuses on the possibility
of the penetration of metals causing toxic or irritating
effects [2]. Magnesium is an essential cation and the
fourth most abundant one in the human body. About
99% of this element is found in bones, muscles and
other soft tissues; a very small proportion is present in
blood serum.

The transdermal supply of therapeutic agents has
become very popular in recent years. The use of opioid
analgesic patches in the treatment of cancer patients
is widespread in modern pain therapy [3]. Similarly,
contraceptives have been used in Poland in the form of
patches since 2004 [4]. The transdermal administration
of agents has been successful because of its ease of
application and its ability to be used in people with
gastrointestinal disorders, who have contraindications
to oral administration.

Magnesium is a macronutrient, as the requirement for
this element is over 100 mg/day. Its presence in the
body is essential for over 300 enzymatic reactions in the
cells of our body [5]. In addition, it is necessary for the
proper functioning of the neuromuscular and immune
systems [6], blood pressure regulation [7,8], and is an
essential building block for bones and teeth [9]. Due to
such a wide application, the demand for this element in
our organism is also relatively high and changes with
age, as well as increases significantly in pregnant and
lactating women (Table I) [10].

Wiek/Age

Dawka [mg/dobe]/Dosage [mg/day]

7-12 miesiecy/7-12 months

1-3 lat/1-3 years

4-8 lat/4-8 years

9-13 lat/9-13 years

14-18 lat/14-18 years

19-30 lat/19-30 years

31-50 lat/31-50 years

Powyzej 51 lat/Over 51 years
Kobiety w cigzy/Pregnant women

Kobiety w okresie laktacji/Lactating women

75
80
130
240
M: 420 K: 360
M: 400 K:310
M: 420 K: 320
M: 420 K: 320
360-400
320-360

M — mezczyzni/men, K - kobiety/women
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Wydawaé by si¢ mogto, ze dostarczanie magnezu nie
powinno przysparza¢ trudnosci. Wystepuje on po-
wszechnie w wielu roslinach, np. pestkach dyni, kakao,
migdatach czy kaszy gryczanej [11]. Magnez jest row-
niez sktadnikiem chlorofilu, wigc znajduje si¢ w zielo-
nych czesciach roslin [12]. Wspoélczesnie jednak znacz-
nie wzroslo spozycie wysoko przetworzonej zywnosci,
ktora moze by¢ ubozsza w cenne dla cztowieka sktad-
niki pokarmowe, jak rowniez makro- i mikroelementy
[13,14]. Istotny jest fakt, ze powszechne nawozenie
gleby $rodkami zawierajacymi potas zmniejsza zawar-
tos¢ magnezu w spozywanych produktach, co moze
prowadzi¢ do czestszych niedoboréw tego pierwiastka.
Z danych wynika, ze ¥ Amerykandéw nie przyjmuje
zalecanej dziennej dawki magnezu [15], jednak liczba
odnotowanych przypadkéw hipomagnezemii w popula-
cji 0sob dorostych jest nizsza, niz mozna by przypusz-
czaé, i wynosi zaledwie 2% [16]. Poczatkowe objawy
niedoboru sa niespecyficzne. Moga wystgpowaé bole
i zawroty glowy, ogdlne oslabienie, rozdraznienie,
a w bardziej zaawansowanym stadium dochodzi do
skurczow badz drzenia migsni [9,17,18]. Hipomag-
nezemia to spadek stezenia Mg ponizej 0,61 mmol/l
w surowicy krwi pobranej na czczo [17,18]. Przy braku
suplementacji moze prowadzi¢ do powaznych zabu-
rzen, np. zwigkszonego ryzyka chorob sercowo-naczy-
niowych, ostabienia uktadu odpornosciowego i wzmo-
zonej sktonnosci do infekcji, glownie wirusem Epsteina
i Barr. Obnizony poziom magnezu moze by¢ rowniez
wymieniany jako czynnik przy ztamaniach kosci bio-
drowej oraz jako jedna z przyczyn rozwoju choroby
Alzheimera [19].

Wspotczesnie koncerny farmaceutyczne oferuja wiele
mozliwosci uzupetniania niedoboréw magnezu zarow-
no w formie lekow, jak i suplementow diety. Bardzo
wazne jest zwrocenie uwagi na zwigzek chemiczny
wykorzystywany w danym preparacie, poniewaz od
jego charakteru zalezy przyswajalno$¢ magnezu. Dla
przyktadu organiczny cytrynian magnezu bedzie miat
wielokrotnie lepsza przyswajalno$¢ niz powszechnie
stosowany tlenek magnezu, ktorego przyswajalnosé
jest znikoma [20,21]. Dodatkowo problematyczne oka-
Zuje si¢ monitorowanie poziomu magnezu w SUrowi-
cy krwi; niedobory tkankowe moga wystapi¢ znacznie
wczesniej niz mozliwe do zbadania wahania stezen
tego pierwiastka obserwowane we krwi [22,23]. We-
dhug doniesien z ostatniej dekady problemy z przyswa-
jalnoscia magnezu z przewodu pokarmowego moga
by¢ tatwo wyeliminowane dzigki zastosowaniu suple-
mentacji transdermalnej, ktora w ostatnich latach
znacznie zyskata na popularnosci. Sircus [24] jest zda-
nia, ze absorpcja magnezu przez skore wynosi blisko
100%. Uwaza sig, ze przy stosowaniu roztworow soli
magnezowej bezposrednio na skor¢ ominigte zostaja
ewentualne powiktania ze strony uktadu pokarmowego.
Sposrod najczestszych dziatan niepozadanych magnezu
wymienia si¢ zaburzenia zotadkowo-jelitowe (nudno-
$ci, wymioty, biegunka), ktore sa szczegdlnie nasilone
u 0s6b z chorobami przewodu pokarmowego, a takze
zaburzenia snu, zaczerwienienie skory, spadki ci§nienia

It would seem that supplying magnesium should not be
difficult. It is commonly found in many plants such as
pumpkin seeds, cocoa, almonds and buckwheat [11].
Magnesium is also a component of chlorophyll, so it
is found in the green parts of plants [12]. Nowadays,
however, the consumption of highly processed foods
has increased significantly, which can lead to a depletion
of valuable nutrients for humans, as well as macro-
and micronutrients [13,14]. It is important to note that
widespread soil fertilisation with potassium-containing
agents reduces the magnesium content of the consumed
products. This may lead to an increased prevalence
of deficiencies of this element in the population.
The data show that % of Americans do not take the
recommended daily dose of magnesium [15]; however,
the number of reported cases of hypomagnesaemia in
the adult population is lower than might be expected
and amounts to only 2% [16]. The initial symptoms of
deficiency are non-specific. There may be headaches
and dizziness, general weakness, irritability, and in
amoreadvanced stage, muscle spasms or twitches [9,17].
Hypomagnesaemia is a decrease in Mg concentration
below 0.61 mmol/l in fasting blood serum [17,18]. In
the absence of supplementation, it can lead to serious
disorders such as an increased risk of cardiovascular
disease, a weakened immune system and an increased
susceptibility to infections, mainly with the Epstein-
-Barr virus. Reduced levels of magnesium may also be
cited as a factor in hip fractures and as one of the causes
of the development of Alzheimer's disease [19].

Nowadays, pharmaceutical companies offer a wide
range of options for supplementing magnesium
deficiencies, both in the form of medicines and a wide
range of dietary supplements. It is very important
to pay attention to the chemical compound used in
the taken preparation as the nature of the compound
determines the absorption of magnesium. For example,
organic magnesium citrate will have many times better
bioavailability than the commonly used magnesium
oxide, whose bioavailability is negligible [20,21]. In
addition, monitoring the level of magnesium in the
blood serum proves problematic; tissue deficiencies
may occur much earlier than the testable fluctuations in
magnesium concentrations observed in blood [22,23].
According to reports from the last decade, problems
with magnesium absorption via the gastrointestinal
tract can be easily eliminated with transdermal
supplementation, which has gained considerable
popularity in recent years. Sircus [24] believes that the
absorption of magnesium through the skin is close to
100%. It is believed that when magnesium salt solutions
are applied directly to the skin, possible gastrointestinal
complications are avoided. The most common side
effects of magnesium include gastrointestinal disorders
(nausea, vomiting, diarrhoea), which are particularly
severe in patients with gastrointestinal diseases, as
well as sleep disorders, skin flushing, drops in blood
pressure, bradycardia and muscle weakness [25].
Patients with gastrointestinal disorders are a group
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krwi, bradykardi¢ czy oslabienie migéni [25]. Pacjenci
ze schorzeniami uktadu pokarmowego stanowig grupe,
ktorej preparaty transdermalne wydaja si¢ szczegdlnie
dedykowane. Jest to bardzo wazne, poniewaz choroby
te sg szeroko rozpowszechnione w populacji. Najczes-
ciej wymieniane sa choroby zapalne jelit, takie jak cho-
roba Lesniowskiego i Crohna (Crohn's disease — CD)
oraz wrzodziejagce zapalenie jelita grubego (ulcera-
tive colitis — UC). W Europie, na podstawie danych
72015 r., jedna na 198 os6b cierpi na UC oraz jedna na
310 oso6b choruje na CD [26]. Sposrod krajow Europy
najwiecej zachorowan odnotowuje si¢ w Skandynawii
oraz Wielkiej Brytanii; szacunkowo 2,5-3 milionéw
Europejczykow cierpi na choroby zapalne jelit [27].
W obszarze nauk medycznych wydaje si¢ trwaé spor
miedzy zwolennikami terapii transdermalnej a popiera-
jacymi klasyczna doustng suplementacjg. Opierajac si¢
na piSmiennictwie naukowym z ostatnich lat, autorzy
postawili sobie za cel oceng faktycznego stanu rzeczy
w kwestii alternatywnej formy stosowania preparatow
magnezu.

Bedac niewielka czasteczka jonowa, magnez ma moz-
liwos¢ przenikania warstwy rogowej skory, gdzie
transbtonowe biatka komodrek skory wiasciwej wspo-
magaja wewnatrzkomorkowy transport Mg?" do na-
rza}déw wewnetrznych. Obecne badania pokazuja, Ze
Jony magnezu potrafig szybko przenika¢ przez skore
i os1qga]q istotne stezenie juz w 15 minut od aplika-
cji [28]. Do transdermalnego stosowania przeznaczony
jest wodny roztwor chlorku magnezu (MgClz), w kto-
rym magnez wystepuje w postaci zjonizowanej (Mg?").
Uwodniony jon magnezu nie moze przenika¢ bton bio-
logicznych na drodze dyfuzji ze wzgledu na zbyt duzy
promien atomowy [9]. Dodatkowo warstwa rogowa
martwych komorek naskorka uniemozliwia funkcjono-
wanie uktadow transportowych na calej powierzchni
skory. Badania pokazaty, ze przezskoérny transport mag-
nezu odbywa si¢ za pomocg aktywnych biatek w obsza-
rach gruczotéw potowych i mieszkow wlosowych.
Ograniczenie przenikania jondw magnezu jedynie do
tych niewielkich obszaréw znaczaco zmniejsza ilo$é¢
przyswajanych jonow [29]. Dyskusyjne pozostaje, czy
ilo$¢ magnezu wchtaniana transdermalnie jest znacza-
co wigksza niz w przypadku doustnej suplementacji
i wchianiana przez enterocyty przewodu pokarmowe-
go. Istnieja doniesienia, ze magnez usprawnia roéwniez
prace migsni i przyspiesza ich regeneracje ze wzgledu
na zintensyfikowang koncentracj¢ Mg*" w tkance migs-
niowej [30]. Dla poréwnania, powszechnie stosowane
lecznicze kapiele w soli Epsom (MgSOa4) sg znacz-
nie mniej skuteczne ze wzglgdu na to, ze MgSOa nie
moze by¢ transportowane przez wszystkie dostepne dla
MgCl: transportery btonowe, jak rowniez charaktery-
zuje si¢ wigksza toksycznoscia tkankowa [31,32].

Skutecznos¢ transdermalnej suplementacji
magnezem

Nie ma wielu badan traktujacych o transdermalnej su-
plementacji magnezem. Glowny problem zwiazany ze
sprawdzaniem skuteczno$ci przezskérnej podazy mag-
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to whom transdermal preparations seem particularly
dedicated. This is very important as these diseases are
widespread in the population. The most commonly
mentioned conditions are inflammatory bowel diseases
such as Crohn's disease (CD) and ulcerative colitis
(UC). In Europe, according to 2015 data, one in 198
people suffer from UC and one in 310 people suffer from
CD [26]. Among European countries, Scandinavia and
the UK have the highest incidence, with an estimated
2.5-3 million Europeans suffering from inflammatory
bowel disease [27]. In the field of medical science, there
seems to be an ongoing dispute between the proponents
of transdermal therapy and supporters of conventional
oral supplementation. Based on the scientific literature
of recent years, the authors aimed to assess the actual
state of affairs regarding the alternative form of using
magnesium preparations.

Magnesium, being a small ionic molecule, has the
ability to penetrate the stratum corneum, where the
transmembrane proteins of the dermis cells support
the intracellular transport of Mg?* to internal organs.
Current studies show that magnesium ions can rapidly
penetrate the skin and reach significant concentrations
as early as 15 minutes after application [28]. An
aqueous solution of magnesium chloride (MgCl2), in
which magnesium occurs in the ionised form (Mg?"), is
intended for transdermal use. The hydrated magnesium
ion cannot penetrate biological membranes by diffusion
due to the too large atomic radius [9]. In addition, the
stratum corneum of dead epidermis cells prevents
transport systems from functioning on the entire
surface of the skin. The study showed that transdermal
transportation of magnesium is mediated by active
proteins in the areas of sweat glands and hair follicles.
Restricting the permeation of magnesium ions to only
these small areas significantly reduces the amount of
ion uptake [29]. Whether the amount of magnesium
absorbed transdermally is significantly greater than
in the case of oral supplementation or absorption by
gastrointestinal enterocytes remains debatable. There
are reports that magnesium also improves muscle
function and accelerates muscle regeneration due to
the intensified concentration of Mg?*" in muscle tissue
[30]. In comparison, the commonly used therapeutic
Epsom salt (MgSOs) baths, are much less effective
due to the fact that MgSO4 cannot be transported by
all membrane transporters available for MgClz, and
is also characterized by greater tissue toxicity [31,32].

The effectiveness of transdermal magnesium
supplementation

There are very few studies discussing transdermal
magnesium supplementation. The main problem in
verifying the effectiveness of transdermal magnesium
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nezu wynika z utrudnionego monitorowania zmian stg-
zen tego pierwiastka. Stezenie magnezu w surowicy nie
odpowiada st¢zeniu w tkankach. Mniej niz 1% jondéw
Mg?* jest obecnych we krwi, podczas gdy reszta roz-
lokowana jest w komorkach organizmu. Do oceny ste-
zenia magnezu rozwazano wykorzystanie 24-godzinnej
zbiorki moczu. Okazuje sie, ze poziom Mg* w moczu
jest dos¢ zmienny i nie ma pewnosci, czy moze by¢
uznany za wiarygodny wynik. W ogolnej ocenie suro-
wica stanowi dlugoczasowe odbicie poziomu magnezu
w diecie, podczas gdy 24-godzinna zbioérka moczu jest
lepszym markerem do oceny biezaco przyjmowanego
magnezu [33]. W celu pomiaru stezenia Mg?* w orga-
nizmie wskazuje si¢ rowniez mozliwo$¢ skorzystania
z testu obcigzeniowego magnezem oraz analizy skta-
du pierwiastkowego wloséw. Poniewaz takie sposoby
oznaczania magnezu uchodza za bardziej skompliko-
wane, istnieje niewiele prac badawczych wykorzystu-
jacych je do oceny transdermalnej suplementacji.

W 2000 r. ukazata si¢ jedna z pierwszych prac na te-
mat korzystnego wplywu transdermalnej suplementacji
magnezem. Dr Shealy, neurochirurg, dowioédt w niej,
ze poprzez przezskorng suplementacje niedobory mag-
nezu moga zosta¢ wyréwnane juz w ciagu 4-6 tygo-
dni, podczas gdy w suplementacji doustnej trwaloby to
4-12 miesiecy [29].

Wecezesne badania, jeszcze z ubieglego wieku, na temat
magnezu wykazaly, ze wzrost st¢zenia jonow Mg**
przed wysitkiem wspomaga rozszerzanie naczyn krwio-
no$nych i skutkuje zwiekszonym przeptywem krwi
przez migsnie [34]. To korzystne oddziatywanie mag-
nezu na migénie zostato wykorzystane do prowadze-
nia dalszych badan z uwzglednieniem transdermalnej
podazy Mg*. W podwdjnie $lepej probie sprawdzano,
czy w wyniku zastosowania MagPro™ (kremu zawie-
rajacego Mg?") wzro$nie rozciggliwos¢ i wytrzymatosé
migsni. Rozciaggliwo$¢ badano stosujagc MagPro™ na
migsien dwuglowy tydki, nastgpnie wykonujac zgigcie
grzbietowe stopy. Natomiast wytrzymalo$¢ testowano
aplikujac krem na migsien czworogtowy uda, w dalszej
kolejnosci przeprowadzajac test wytrzymatosciowy
na rowerku stacjonarnym. Badanie nie wykazalo zalez-
no$ci miedzy aplikacja preparatu MagPro™ a wzrostem
rozciggliwosci czy sity miesni. Nie zaobserwowano
réznicy migdzy stosowanym preparatem a placebo
[35].

Po doktadniejszej analizie wplywu magnezu na migs-
nie uznano, ze badanie rozciagliwosci i wytrzymatosci
migs$ni nie miato jednoznacznych podstaw do obserwacji
skuteczno$ci dziatania magnezu [13]. Dlatego przygo-
towujac kolejne doswiadczenie, skupiono si¢ na wpty-
wie transdermalnej aplikacji chlorku magnezu na sile
miegsni oraz niwelowanie bolu po wysitku. W badaniu
kierowano si¢ hipoteza, ze transdermalnie dostarczany
magnez zmniejszy zniszczenie tkanki mi¢$niowej oraz
przyspieszy jej regeneracje, najprawdopodobniej po-
przez zwigkszony metabolizm komorkowy oraz wzrost
lokalnego przeptywu krwi. Dodatkowo taka suplemen-
tacja powinna skutkowa¢ wzrostem sity migsni. Auto-

supply stems from the difficulty of monitoring
changes in the concentration of this element. Serum
magnesium concentrations do not correspond to
tissue concentrations. Less than 1% of Mg?" ions are
present in the blood, while the rest are distributed
throughout the body's cells. The use of 24-hour urine
collection to evaluate the concentration of magnesium
was considered. It appears that urinary Mg?* levels are
quite volatile and there is no certainty that they can
be considered a reliable result. In general, the serum
provides a long-term reflection of dietary magnesium
levels, whereas 24-hour urine collection is a better
marker for assessing current magnesium intake [33].
The literature also mentions the possibility of using a
magnesium loading test and an elemental hair analysis
to measure the Mg?* concentration in the body. Because
such methods of determining magnesium are regarded
as more complicated, there are few research papers
using them to evaluate transdermal supplementation.
In 2000, one of the first papers on the beneficial effects
of transdermal magnesium supplementation was
published. In it, neurosurgeon Dr Shealy claimed that
magnesium deficiencies could, through transdermal
supplementation, be corrected in as little as 4—6 weeks,
whereas with oral supplementation it would take 4 to
12 months [29].

Early studies on magnesium, dating back to the last
century, showed that an increase in the concentration
of Mg”" ions prior to exercise promotes vasodilation
and results in increased muscle blood flow [34]. This
beneficial effect of magnesium on muscles has been
used to conduct further studies including the transdermal
supply of Mg*. In a double-blind study, it was tested
whether the application of MagPro™ (a cream
containing Mg*") would result in an increase in muscle
flexibility and endurance. Flexibility was investigated
by applying MagPro™ to the biceps muscle of the calf
and then performing dorsiflexion of the foot. Endurance,
on the other hand, was tested by applying the cream
to the quadriceps muscle of the thigh, followed by an
endurance test on a stationary bike. The study showed
no correlation between MagPro™ application and an
increase in muscle flexibility or strength. No difference
was observed between the used preparation and the
placebo [35].

After further analysis of the effects of magnesium on
muscles, it was concluded that the muscle flexiblity
and endurance tests had no clear basis to observe
the efficacy of effect of magnesium [13]. Therefore,
the preparation of the next trial focused on the
effects of the transdermal application of magnesium
chloride on muscle strength and post-exercise pain
relief. The study was directed by the hypothesis that
transdermally supplied magnesium would reduce
muscle tissue damage and accelerate its regeneration,
most likely based on increased cellular metabolism
as well as increased local blood flow. Additionally,
such supplementation should result in an increase in
muscle strength. The authors of the study support their
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rzy swoja hipoteze popierajg badaniami, w ktorych sto-
sowano suplementacj¢ doustng i osiggnigto korzystne
wyniki [36,37]. W podwdjnie $lepej probie wzigto
udzial 4 ogoélnie zdrowych me¢zczyzn, ktorzy wykony-
wali 6 zestawow ¢wiczen konczyn dolnych po 12 powto-
rzen z uzyciem dynamometru izokinetycznego. Uczest-
nicy musieli spelnia¢ warunek: minimum 30 minut tre-
ningu 2 razy w tygodniu przez ostatnie 2 miesiagce. Po
przeprowadzeniu wstepnych badan i oceny uczestnikow
przystapiono do doswiadczenia. Badanie rozpoczeto od
okreslenia poczatkowego bolu migsni za pomoca ska-
li VAS (Visual Analogue Scale) i poczatkowej izome-
trycznej sity migéni. Nastepnie uczestnicy mieli kilka
minut na rozgrzewke i przystgpowali do serii ¢wiczen,
po ktérych ponownie sprawdzano sit¢ mig¢éni. Po 5 mi-
nutach odpoczynku aplikowano balsam badz oliwke
magnezowa na migsnie czworogtowe ud oraz przekazy-
wano uczestnikom zapas suplementu lub placebo wraz
z instrukcja jego stosowania (3 razy dziennie). Zalecono
zglosi¢ si¢ na kolejne testy sprawdzajace sit¢ oraz bol
miesni po uptywie 24, 48 i 96 godzin. Po zakonczeniu
serii badan uczestnikom polecono zwroci¢ niewyko-
rzystane preparaty w celu obliczenia przyblizonej ilo-
$ci przyjetego magnezu. Nastepnie, po 2-tygodniowe;j
przerwie, podczas ktorej uczestnicy stosowali si¢ do
swoich zwyczajowych plandw treningowych, cate ba-
danie zostato powtorzone dla drugiej konczyny dolne;j.
Poniewaz badanie przeprowadzono metoda podwdjnie
Slepej proby, a analiza wciaz nie jest zakonczona, nie
jest mozliwa pelna prezentacja wynikdéw. Poczatkowe
dane wskazuja brak statystycznie istotnego wplywu
transdermalnej suplementacji na site miesni oraz reduk-
cj¢ bolu po wysitku, jednak zauwazalna jest nieznaczna
réznica migdzy stosowanymi preparatami (z magnezem
oraz placebo). Co cickawe, suplementacja magnezem
wplywa tylko na jeden z badanych czynnikow (albo
na sile, albo na bdl po wysitku; jak na razie nie ma
mozliwo$ci sprawdzenia na ktory, ze wzgledu na po-
dwojnie §lepa probe oraz brak kompletnej analizy). Od-
dziatywanie na sit¢ mig$ni byto najwigksze po uptywie
96 godzin od przeprowadzenia testu. Poniewaz byto to
pierwsze takie badanie, konieczne jest dopracowanie
metodologii, dokladniejsze okreslenie zalecanej daw-
ki magnezu, jak rowniez poszerzenie grona badanych
0s6b w celu uzyskania bardziej miarodajnych wynikéw
w przysztych doswiadczeniach [13].

W wyniku hamowania kanaléow wapniowych przez
magnez pochodzacy z suplementacji transdermalnej
MgCl> mozliwe jest zabezpieczenie komodrek przed
przetadowaniem wapniem oraz ograniczenie niszcze-
nia struktur miofibryli. Dodatkowo przezskorna aplika-
cja magnezu moze mieé zastosowanie w ograniczaniu
uszkodzen miofibryli przy ostrych stanach niszczenia
migsni, poniewaz wysokie stezenie magnezu optymali-
zuje gospodarke wapniowa oraz dostarcza wigcej tlenu
do tkanek [30]. Na podstawie tych danych przeprowa-
dzono badanie, w ktorym 40 pacjentkom cierpigcym na
fibromialgi¢ zalecono stosowanie wodnego roztworu
MgCl> (w butelce z atomizerem) na konczyny dolne
i gorne, 4 dawki na konczyng przez 4 tygodnie. Na po-
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hypothesis with studies in which oral supplementation
was used and favourable results were achieved [36,37].
The double-blind study involved four, generally
healthy men who performed 6 sets of leg exercises
of 12 repetitions using an isokinetic dynamometer.
The participants had to fulfil a condition: a minimum
of 30 minutes of training 2 times a week for the past
2 months. After conducting the preliminary examina-
tions and evaluation of the participants, the trial proceed-
ed. It began by determining the initial muscle pain on
a VAS and the initial isometric muscle strength. The
participants then spent a few minutes warming up and
proceeded to perform a series of exercises, after which
muscle strength was tested again. After 5 minutes
of rest, a lotion or magnesium oil was applied to the
quadriceps muscles and the participants were given
asupply of the supplement or a placebo with instructions
on its use (3 times a day). It was recommended to report
for further tests to check strength and muscle pain after
24, 48 and 96 h. After completing the series of trials,
the participants were instructed to return any unused
preparations in order to calculate the approximate
amount of magnesium intake. Then, after a 2-week
break in which participants followed their usual training
plans, the entire study was repeated for the other leg.
As the conducted study was a double-blind one and the
analysis has still not been completed, it is not possible
to present the results in their entirety. However,
the initial data indicate that there is no statistically
significant effect of transdermal supplementation on
muscle strength and post-exercise pain reduction, but
a slight difference between the formulations used (with
magnesium and placebo) is noticable. Interestingly,
magnesium supplementation only affects one of the
issues tested (either only strength or only post-exercise
pain, as yet we have no way of knowing which factor,
due to double-blinding and the lack of complete
analysis). The effect on muscle strength was greatest
96 h after the test. Due to the fact that this was the first
such study, the methodology needs to be refined, the
recommended dose of magnesium needs to be defined
more precisely, and the number of subjects needs to
be expanded in order to obtain more reliable results in
planned future trials [13].

As a result of the inhibition of calcium channels by
magnesium from transdermal MgCl> supplementation,
it is possible to protect cells from calcium overload and
to reduce the destruction of myofibrillar structures. In
addition, the transdermal application of magnesium
can effectively heal acute states of muscle damage as
high concentrations of magnesium optimise calcium
metabolism and provide more oxygen to the tissues
[30]. Based on these data, a study was carried out in
which 40 female fibromyalgia patients were advised to
apply an aqueous solution of MgCl to their upper and
lower limbs at the rate of 4 atomiser presses per limb,
for a period of 4 weeks. At the beginning of the study
and after 2 and 4 weeks, the participants were asked to
complete a questionnaire on fibromyalgia and quality
of life. The survey showed a reduction in chronic pain
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czatku badania oraz po uplywie 2 i 4 tygodni uczest-
niczki poproszono o wypetnienie kwestionariusza do-
tyczacego fibromialgii oraz jako$ci zycia. Ankieta wy-
kazata zmniejszenie przewlektego bolu zarowno po 2,
jak 1 po 4 tygodniach transdermalnej suplementacji
magnezem [38]. W badaniu nie uwzgledniono jednak
grupy kontrolnej przyjmujacej placebo, brak réwniez
informacji na temat st¢zenia stosowanego preparatu
czy przewidywanej ilo$ci dostarczanego magnezu.

W 2017 r. przeprowadzono pilotazowe badanie ocenia-
jace stezenie magnezu w surowicy oraz 24-godzinnej
zbidrce moczu po 14-dniowej transdermalnej suple-
mentacji. Do badania z zastosowaniem pojedynczej
slepej proby zakwalifikowano 25 osob (wiek 34,3 +
14,8 roku, wzrost 171,5 + 11 cm, waga 75,9 + 14 kg).
Poniewaz jedna z os6b nie ukonczyla badania, konco-
wej analizie poddano 24 osoby. Uczestnikow losowo
przydzielono do grupy stosujacej krem z magnezem
w dawce 56 mg/dzien (n = 14) lub placebo (n = 10).
Zaden z uczestnikow nie mogt stosowaé dodatkowej
suplementacji magnezem miesigc przed badaniem oraz
w czasie jego trwania. Ocena surowicy oraz 24-godzin-
nej zbidrki moczu zostata przeprowadzona na poczatku
badania oraz po zakonczeniu suplementacji, czyli po
uplywie 2 tygodni. Dodatkowo monitorowano diete
uczestnikow 4 dni przed pobraniem krwi oraz moczu
do badania w celu obliczenia przyblizonej iloSci mag-
nezu dostarczanego z pozywieniem. Byto to pierwsze
i jak do tej pory jedyne badanie sprawdzajace fak-
tyczne przezskérne dostarczanie magnezu do ustroju
oraz jego wplyw na surowice oraz mocz. Grupe po-
dzielono na ,,sportowcow” (n = 4), uprawiajacych sport
minimum 2 godziny dziennie przez 5 dni w tygod-
niu, oraz ,,nie-sportowcoéw” (n = 20), z treningiem krot-
szym niz 2 godziny dziennie przez mniej niz 3 dni
w tygodniu. Podziat taki byl konieczny ze wzglgdu na
odmienne wykorzystanie magnezu u 0sob intensywnie
trenujacych. Uczestnikom zalecono stosowanie 2 x 5 ml
kremu dziennie na okolice klatki piersiowej, brzucha
oraz konczyn dolnych. Mimo iz zmiana poziomu mag-
nezu zar6wno w surowicy (z 0,82 na 0,89 mmol/l), jak
i w moczu (z 4,07 na 4,44 mmol/24 godziny w gru-
pie z Mg?" byla statystycznie nieistotna (dla surowicy
p = 0,29; dla moczu p = 0,48), to w ocenie klinicz-
nej wartosci takie moga mieé¢ znaczenie, zwlaszcza
w przypadku osob obcigzonych schorzeniami kardio-
logicznymi. Wzrost procentowy dla surowicy o +8,54%
oraz dla moczu 0 +9,1% w grupie stosujacej magnez byt
Wyzszy W poroOwnaniu z grupa stosujaca placebo (su-
rowica +2,6%, mocz -32%). Gdy z analizy wylaczono
»sportowcow”, wyniki rowniez przemawiaty na korzysé
grupy stosujacej Mg?* (wzrost w surowicy o +22,7%, dla
placebo +4,11%; wzrost w moczu o +11,7%, dla place-
bo -32,5%). Poniewaz w opisanym badaniu wykazano
obiecujace trendy, konieczne wydaja si¢ dalsze badania
dotyczace przezskdrnej terapii magnezem [39]. Dodat-
kowo stuszne wydaje si¢ stosowanie lepiej przenika-
jacego przez skorg wodnego roztworu MgCla zamiast
kremu, w ktorego sktad wchodza zwigzki hydrofobowe
ograniczajace penetracje jondw Mg?*.

after both 2 and 4 weeks of transdermal magnesium
supplementation [38]. Nonetheless, the study did not
plan a placebo control group, and there is no information
on the concentration of the applied preparation or the
expected amount of supplied magnesium.

In 2017, a pilot study was published evaluating serum
and 24 h urine magnesium concentrations after 14 days
of transdermal supplementation. 25 participants (age
343 + 14.8 y, height 171.5 = 11 cm, weight 75.9 +
14 kg) were qualified for the single-blind study. Because
one of the participants did not complete the study,
24 subjects were included in the final analysis. The
participants were randomly assigned to a group using
56 mg/day magnesium cream (n = 14) or a placebo
(n = 10). None of the participants were allowed to take
additional magnesium supplementation one month
before and during the study. The serum and 24-hour
urine collection were assessed at the beginning of
the study and at the end of supplementation, i.e. after
two weeks. In addition, the participants' diets were
monitored 4 days prior to blood and urine collection
for the study in order to calculate the approximate
amount of magnesium supplied from food. This was
the first and to date the only study to examine the actual
transdermal supply of magnesium to the body and its
effect on serum and urine. The group was divided into
"athletes" (n = 4), exercising a minimum of 2 h per day
5 days per week and "non-athletes" (n = 20), training
less than 2 h per day for less than 3 days per week.
Such a division was necessary due to the different
utilisation of magnesium in people who exercise
intensively. The participants were advised to apply
2 x 5 ml of the cream daily to the chest, abdomen and
leg areas. The study showed that in the Mg*" group,
although the change in magnesium levels in both
serum (from 0.82 to 0.89 mmol/l) and urine (from
4.07 to 4.44 mmol/24 h) was statistically insignificant
(for serum p = 0.29; for urine p = 0.48), in clinical
assessment such values may be important, especially
in those with cardiovascular conditions. The percentage
increase for serum by +8.54% and for urine by +9.1%
in the magnesium group was higher compared to the
placebo group (serum +2.6%, urine -32%). When the
"athletes" were excluded from the analysis, the results
also favoured the Mg?" group (increase in serum by
+22.7%, for placebo +4.11%; in urine by +11.7%, for
placebo -32.5%). As promising trends have been shown
in the above-described study, further research into
transdermal magnesium therapy seems to be necessary
[39]. In addition, it seems appropriate to use an aqueous
solution of MgClz, which penetrates the skin better,
instead of a cream containing hydrophobic compounds
limiting the penetration of Mg?* ions.
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PODSUMOWANIE

Istnieje wiele badan dowodzacych skutecznosci do-
ustnej suplementacji magnezem, jednak liczba do-
$wiadczen dotyczacych transdermalnej aplikacji jest
ograniczona. Brakuje randomizowanych badan, ktore
pokazywatyby faktyczne skutki dlugoterminowego
stosowania preparatow transdermalnych. Dodatkowo
zadne z przeprowadzonych doswiadczen nie wykazato
jednoznacznie skuteczno$ci takiej terapii. Konieczne sa
dalsze badania z wykorzystaniem przezskornej aplika-
cji magnezem w celu okreslenia, czy taka terapia rze-
czywiscie ma sens oraz czy moze by¢ polecana przez
lekarzy i1 farmaceutow.

CONCLUSIONS

There are many studies on the efficacy of oral
magnesium supplementation; however, the number
of studies conducted with transdermal application is
limited. There are no randomised trials that would show
the actual effects of the long-term use of transdermal
preparations. In addition, none of the performed trials
unequivocally demonstrated the effectiveness of such
therapy. Further research using transdermal magnesium
application is needed to determine whether such therapy
actually makes sense and can be recommended for use
by doctors and pharmacists.
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ABSTRACT

INTRODUCTION: The aim of the study was to assess the occurrence of malnutrition in patients who were hospitalized as
a matter of urgency in the internal medicine ward, while taking into account the diseases that cause hospitalization.
MATERIAL AND METHODS: A cross-sectional observational study was carried out on a sample of 320 elderly persons
consecutively admitted to the department of internal medicine from September 2019 to January 2020. The nutritional
status was measured by: a Subjective Global Assessment (SGA) questionnaire followed by anthropometric measurement
(body mass and height) as well as the body mass index (BMI) and body composition analysis using the electric
bioimpedance (BI) method.

RESULTS: The studies showed malnutrition in 42.6% of men and in 44.7% of women, and severely malnutrition in 24%
of men and 24.1% of women. Malnutrition was most often found in patients with chronic obstructive pulmonary disease
(COPD) and urinary tract infections, and severe malnutrition in patients with cardiovascular diseases.

CONCLUSIONS: High rates of malnutrition and severe malnutrition occur in elderly patients urgently hospitalized due to
internal diseases. SGA and Bl are useful tools for controlling the nutritional status in this group of patients.
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E. Fatyga: THE PROBLEM OF MALNUTRITION IN ELDERLY PATIENTS

STRESZCZENIE

WSTEP: Celem pracy byla ocena niedozywienia u pacjentow hospitalizowanych w trybie pilnym na oddziale interni-
stycznym z uwzglednieniem chorob bedacych przyczyna hospitalizacji.

MATERIAL | METODY: Przekrojowe badanie obserwacyjne przeprowadzono na probie 320 oséb w wieku podesztym
przyjmowanych kolejno na oddzial chor6b wewnetrznych od wrze$nia 2019 r. do stycznia 2020 r. Stan odzywienia
sprawdzano za pomocg: kwestionariusza Subiektywnej Globalnej Oceny (SGA), pomiaru antropometrycznego (masa
ciata i wzrost), wskaznika masy ciata (BMI) oraz analizy sktadu ciala za pomoca bioimpedanc;ji elektrycznej (BI).
WYNIKI: Badania wykazaly niedozywienie u 42,6% mezczyzn i 44,7% kobiet oraz powazne niedozywienie u 24% mez-
czyzn i 24,1% kobiet. Niedozywienie stwierdzano najczgsciej u 0sob z przewlekla obturacyjng choroba ptuc (POChP)
i Z zakazeniami uktadu moczowego, a powazne niedozywienie u 0sob z chorobami uktadu krazenia.

WNIOSKI: U pacjentdéw w wieku podesztym hospitalizowanych w trybie pilnym z powodu chorob wewnetrznych wy-
stepuje wysoki wskaznik niedozywienia i powaznego niedozywienia. SGA i BI sg przydatnymi narzedziami do kontroli

stanu odzywienia w tej grupie chorych.

StOWA KLUCZOWE

niedozywienie, geriatria, hospitalizacja, Subiektywna Globalna Ocena, wskaznik masy ciata, bioimpedancja elektryczna

INTRODUCTION

Proper nutrition is one of the most important factors
influencing the health of the elderly. Nutritional
disorders, including malnutrition, are a serious medical,
psychological and social problem. The prevalence of
malnutrition is significant in old age. In Europe and
North America, malnutrition affects from 1 to 15% of
elderly people living in their own homes, but from 25
to 60% in the case of elderly people in geriatric care
facilities, reaching 35-65% of elderly people in
hospitals [1]. As shown, in the representative
population of PolSenior, it concerns as much as 7.5%
of people aged 65 and up [2]. It is almost twice as
common in women as in men, but the risk also increases
with age. In addition, the following factors are of
importance when considering the increased risk of
malnutrition in Poland: living in the countryside, living
without a life partner and living in a (declared) poor
financial situation. When considering the dangers of
malnutrition, special attention should be paid to age as
a risk factor because according to the prognoses for
Poland, the 60-64 age group will only slightly increase,
while the 80 and up age group will more than double
by 2050 [3].

In order to standardize the criteria and create the
possibility of conducting analyses on malnutrition in
various regions of the world, the Global Leadership
Initiative on Malnutrition (GLIM) initiative was
published at the beginning of 2019 [4,5]. The criteria
are defined as two-step: the first stage is screening of
malnutrition, and the second stage — proper diagnostics
completed with an analysis of the severity of
malnutrition.

For the screening tests, GLIM experts did not explicitly
recommend a specific tool, but indicated the possibility
of using any that have been validated for this purpose,
e.g. Nutritional Risk Score-2002 (NRS-2002),
Subjective Global Assessment (SGA), Mini Nutritional
Assessment (MNA) or the MNA-short version.

According to Polish legislation, all hospitalized persons
are to be screened (with the exception of patients in the
emergency department) — in the case of adults, using
NRS-2002 or SGA [6].

Nutritional disorders occurring in the elderly over 65
are most often the result of changes in the body during
the aging process, social and economic conditions, and
the occurrence of diseases [7].

The most important factor in malnutrition is chronic
diseases, as well as their related therapeutic treatments.
Malnutrition is observed in people suffering from
diseases of the cardiovascular, respiratory and
neurological systems, mental disorders (especially
depression and dementia), cancer, acute and chronic
infections, gastrointestinal diseases, and diseases of the
endocrine system [8].

Untreated and unrecognized malnutrition may cause:
deteriorated efficiency of organs and systems, atrophy
of intestinal villi (digestive and absorption disorders),
weakening of intestinal peristalsis, a decrease in protein
synthesis, in particular albumin, the occurrence of
hypochromic anaemia (a reduced supply of vitamin
B12 and iron), weight loss and a decrease in muscle
strength (sarcopenia) [9,10]. In the case of exacerbation
of a chronic disease, concomitant malnutrition may be
an additional factor hindering the stabilization of the
disease process and requiring hospitalization [11,12]
Thus, the aim of the study was to assess the occurrence
of malnutrition in patients who were hospitalized as
a matter of urgency in the internal medicine ward,
while taking into account the diseases that cause
hospitalization.

MATERIAL AND METHODS

Ethics

The current study was conducted in accordance with
the Declaration of Helsinki. The project was approved
by the Bioethics Committee of the Medical University
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of Silesia in Katowice - decision No.
KNW/0022/KB1/28/18 of April 17, 2018. The
participants were informed in detail about the study and
gave their written consent. Participation in the study
was voluntary and informed.

Patients

The cross-sectional observational study was carried out
on a sample of 320 elderly persons consecutively
admitted to the department of internal medicine from
September 2019 to January 2020. The patients were
qualified according to the order of reporting, who had
indications for admission to the Department of Internal
Medicine, Medical University of Silesia in Katowice.
The exclusion criteria from the study were as follows:
non-Polish speaking, transferred from another hospital,
alcoholism, severe dementia/confusion, terminal stage
of chronic diseases, with advanced cancer,
noncooperative/refused, alcohol/drug addicted,
implanted pacemaker, endoprosthesis, metal implants,
as well as generalized chronic body oedema.

Methods

The nutritional status of each senior was assessed on the
second or third day of their stay, always in the morning.
In Poland, in accordance with the regulation of the
Minister of Health, September 15, 2011 (amendment
on November 22, 2013), one of the two scales: NRS-
-2002 or SGA is the recommended tool for the routine
assessment of the nutritional status of hospitalized
patients.

The study used the translated version of the SGA
questionnaire followed by anthropometric measuring
of body weight and height as well as the body mass
index (BMI) and body composition analysis using the
electric bioimpedance (BI) method.

The 7-point SGA scale consisted of 2 categories:
medical history and physical examination. The medical
history section includes weight change, dietary intake,
gastrointestinal symptoms, functional capacity, in
addition to disease and comorbidity data. The physical
examination section includes the loss of subcutaneous
fat, muscle wasting, and oedema. The trained
investigators rated each item from 1 to 7, and decided
on the overall SGA score. Based on the overall SGA
score, the patients were categorized into 3 groups as
SGA A (SGA score 6-7, well nourished — WN),
B (SGA score 3-5, mildly to moderately malnourished
—MN), or C (SGA score 1-2, severely MN) [13].
Body height was measured to the nearest 0.1 cm using
a non-metallic and non-stretchable tape. The weight
and body composition analysis were determined by
bioelectrical Bl using the Tanita MC-780 multi-
-frequency segmental Body Composition Analyzer
(Tanita Corporation, Tokyo). The MC-780 uses the
latest  multi-frequency  technology to  record
a comprehensive range of measurements in just
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20 seconds, from segmental fat levels, phase angle and
intra/extra cellular body water [12]. BMI was
calculated as weight/height? (kg/m?).

Statistical analysis

The results were statistically analysed using the
Statistica 13.1 program. The obtained results were
based on an MS Excel spreadsheet and presented in the
form of tables. In the statistical analysis, the
significance level was p < 0.05 and the following were
used: descriptive statistics, multi-way tables and
Pearson’s Chi-squared test of independence.

RESULTS

In the end, the study involved 320 geriatric patients
(170 women and 150 men) hospitalized in the
Department of Internal Medicine. The mean age of the
entire cohort was 75 + 5.2 years. The characterization
of the group for morbidity is shown in Table I.

Table I. Most frequent causes of acute hospitalization and associated
disorders in elderly

Tabela I. Najczestsze przyczyny nagtej hospitalizacji i zwigzanych z nig za-
burzen u os6b starszych

Causes of hospitalization

Disease Frequency (%)
Cardiac insufficiency 36
COPD 22
DMt2 17
Infection of pulmonary or urinary tract 15
Gastritis with duodenitis 10
Associated disorders
Electrolyte disturbances 43
Arterial hypertension 31
Secondary anemia 15
Renal failure 11

COPD - chronic obstructive pulmonary disease, DMt2 — type 2 diabetes
mellitus decompensated

Nutritional assessment

The following results were obtained from the
Subjective Global Nutritional Assessment. Changes in
body weight were analysed in the last 2 weeks prior to
hospitalization. No change in body weight was
confirmed by 88% of the respondents, while in 12% of
the cases the body weight had decreased. Changes in
food intake compared to previous nutrition were
declared by 9% of the respondents, a statistically
significant greater number of patients did not introduce
changes in food intake (91%) and followed a diet
similar to the optimal diet based on solid foods (an
easily digestible diet). A complete liquid diet was used
by 2% of the respondents, and a soft foods diet by 2%
of the respondents.
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The occurrence of gastrointestinal symptoms (lasting
for more than 2 weeks) applied to a smaller group of
subjects (29%), while 71% of subjects did not
experience any symptoms. In the group of people who
experienced gastrointestinal symptoms, 14% of
respondents reported constipation, 7% acid reflux, 6%
lack of appetite, and 2% nausea.

Limitations in both physical activity and independence
was noted in 24% of the respondents, while 76% of the
patients did not experience changes in their physical
capacity. Finally, the analysis of the subjective global
nutritional status assessment results allowed the
advancement of changes to be determined in the group
of hospitalized patients in the internal medicine ward.
The well-nourished status (SGA A) was present in 50
men (33.33%) and in 53 women (31.2%), 64 men
(42.6%) and 76 women (44.7%) were moderately or
suspected of being malnourished (SGA B) and severe
malnutrition (SGA C) was found in 36 men (24%) and
41 women (24.1%).

The greatest undernourishment was found in patients
with chronic obstructive pulmonary disease (COPD)
and urinary tract infections and malnutrition was found
in the highest ratio in patients with cardiovascular
diseases (Table II).

Table II. Nutritional status assessed by SGA method depending on reason
for acute hospitalization

Tabela Il. Stan odzywienia oceniany za pomoca kwestionariusza SGA w za-
leznosci od przyczyny nagtej hospitalizacji

Nutritional status group
SGAA SGAB SGAC

M F M F M F
(%) (%) () (%) (%) (%)

Type of disease

Cardiovascular disease 7.7 186 385 271 538 543
COPD 333 423 66.7 577 - -
Pneumonia 375 529 625 471 - -
DMt2 182 20 455 467 363 333
Urinary tract infection - 286 100 571 - 143
Gastrointestinal diseases - 444 100 556 - -

COPD - chronic obstructive pulmonary disease, DMt2 — type 2 diabetes
mellitus decompensated, M — male, F - female

Analysis of body composition using Bl method

The analysis of body composition of the patients using
Bl method depending on the causes of hospitalization
is illustrated in Table I11.

In the patients with cardiovascular diseases, a normal
BMI value was found in 83.3% of men and 79.35% of
women. On the other hand, an incorrect value of BMI
occurred in 16.7% of men and 20.6% of women
(p =0.00). Adipose tissue at a normal level was present
in 25% of men and 51.1% of women, higher adipose

tissue indicating: overweight in 63.9% of men and
39.1% of women, and obesity in 11.1% of men and
9.8% of women (p = 0.089). A proper water content in
the body was found in 30.8% of men and 25.4% of
women; the water content was found to be either above
or below the norm in 69.2% of men and 74.6% of
women (p = 0.707).

In the patients with COPD, a normal BMI value was
found in 60% of men and 56% of women, an incorrect
BMI value for men 40%, and 44% for women
(p = 0.000). A normal level of adipose tissue was
present in 17.5% of men and 40% of women, higher
adipose tissue indicating: overweight in 52.5% of men
and 30.4% of women, obesity in 30% of men and
29.6% of women (p = 0.012). A proper water content
in the body was found in 50% and 38.4% of women;
the water content was found to be either above or below
the norm in 50% of men and 61.6% of women
(p =0.01).

In the patients hospitalized due to pneumonia, a normal
BMI value was found in all the men and in 94.1% of
women, and an incorrect BMI value for women in 5.9%
(p = 0.001). A normal level of adipose tissue was
present in 37.5% of men and 64.7% of women, higher
adipose tissue indicating: overweight in 62.5% of men
and 29.4% of women, obesity in 5.9% of women
(p = 0.437). A normal water content in the body was
found in 37.5% of men and 35.3% of women, while
a water content that was either above or below the norm
was found in 62.5% of men and 64.7% of women
(p = 0.021).

In diabetic patients, a normal BMI value was found in
45.5% of men and 60% of women, an incorrect BMI
value for men was 54.5% and for women 40%
(p =0.635). A normal level of adipose tissue was found
in 18.2% of men and 36.7% of women, higher adipose
tissue indicating: overweight in 45.5% of men and 40%
of women, obesity in 36.3% of men and 29.6% of
women (p = 0.261). A proper water content in the body
was found in 50% of men and 38.4% of women, with
an incorrect water content in 50% of men and 23.3% of
women (p = 0.194).

In the patients with urinary tract infections, a normal
BMI value was found in all the men and in 85.7% of
women, and an incorrect BMI value for women was
14.3% (p = 0.003). A normal level of adipose tissue was
present in 28.6% of women, higher adipose tissue
indicating: overweight in all the men and in 57.1% of
women, obesity was found in 14.3% of women
(p = 0.386). A normal water content in the body was
found in 57.1% of women, with an abnormal water
content in all the men and in 42.9% of women
(p = 0.552).
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Table lll. Analysis of body composition of elderly using electric bioimpedance method depending on causes of hospitalization
Tabela lll. Analiza sktadu ciata 0séb starszych za pomoca bioimpedancii elektrycznej w zaleznosci od przyczyn hospitalizacii

Level of BMI Level of adipose tissue Water body content
within norm outside of the P withinnorm  overweight obese p correct incorrect P

(%) norm (%) (%) (%) (%) (%) (%)
e W E w we ES0 w2
R T T TR Y TR R
ramna { gy e MW Gh e s T gy gy 0@
w B W e @ .
¢ et wa O™ e g g OW gy gy oo
G ¢ me ma O gy gy L 0W g 0w

COPD - chronic obstructive pulmonary disease, DMt2 — type 2 diabetes mellitus decompensated, M — male, F — female

DISCUSSION

Assessing nutritional status is a very important aspect
of treating elderly patients. Due to the complexity of
malnutrition in the elderly and the unreliability of
individual indicators of nutritional status, for the best
methods are still being sought for assessing the risk of
malnutrition, especially in this demographic.

A tool which enables the diagnosis of malnutrition is
BMI, the abnormal range below the range of 23.5 kg/m?
for women in the current study was 60.49%, and for
men 84.21%, which indicates the risk of malnutrition.
In the screening of the independently-living elderly
population, an abnormal range of BMI was present in
72% of the respondents, while in the study by
Charzewska et al. [14] a range of BMI over 30 kg/m?
was found in 44% of the respondents. Similar results
were obtained in a study on the evaluation of selected
anthropometric and biochemical parameters in a group
of women over 60, where excessive body weight was
found in 87.5% of the respondents [15]. Among the
group of elderly people studied by Ptasinska et al. [16],
the range of abnormal body mass index was found in
70.3% of the participants, and in the study by
Cierzniakowska et al. [17] the range of overweight and
obese participants over 70 years of age was 45.8%. In
the study conducted by Pawlinska-Chmara [18] on a
group of Polish centenarian women, the percentage
overweight or obesity was 22.1% of the respondents.
Additionally, in the study of the relationship between
the self-esteem of women over 60 and their body shape,
posture and physical activity, obesity was present in
27% studied women [19]. In a study by Shah and
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Braverman [20] a BMI over 30 kg/m? was present in
24% of men and 26% of women.

In the present study based on the SGA scale, a well-
-nourished status (SGA A) was present in 50 men
(33.33%) and in 53 women (31.2%), 64 men (42.6%)
and 76 women (44.7%) were moderately or suspected
of being malnourished (SGA B) and severe
malnutrition (SGA C) was found in 36 men (24%) and
41 women (24.1%). According to Sun et al. [21] the
suspicion of malnutrition was found in 40% of
hospitalized patients. Similar results were obtained by
van Bokhorst-de van der Schueren et al. [22]. In a study
conducted by Dutch researchers, the risk of
malnutrition among outpatients was 58%, compared to
Malaysia where every third person is diagnosed as
severely malnourished [23], while Abd Aziz et al. [24]
found that every second person is malnourished in that
country. Koczy et al. [25] suggested that the
phenomenon of malnutrition occurs in 16% of elderly
residing in 24-hour care centres, and 58% of residents
are at risk of malnutrition. In institutionalized older
adults, malnutrition was diagnosed in 26.2% of the
respondents [26]. Bartosiak et al. [27] shows that more
frequent hospitalization (more than 5 times a year) is
associated with a higher percentage of malnourished
patients — 35.71% of patients. Malnutrition among the
elderly is associated with a longer hospitalization
period, as indicated by the studies conducted by O’Shea
et al. [28], while the study of Australians shows that
diagnosed malnutrition results in prolonged hospital
stays in order to implement appropriate treatment [29].
In Asia, malnutrition is found in up to 78% of
hospitalized patients [30].

In our study of the body composition analysis, the
average body fat content among the surveyed women
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was 37.37%, and for the surveyed men 28.89%, which
indicates overweight. According to the study by
Adamska et al. [31] on the differences in eating habits
and preferences of adults depending on age, the
percentage of adipose tissue in the studied group of men
indicated overweight; their adipose tissue ranged
within 27%, and for women 35%, which was indicated
by the correct range of the norm. Abdominal obesity
was present in 41% of Spanish respondents, which was
associated with an increased content of adipose tissue
[32]. Several scientific publications also showed
numerous abnormalities in the percentage of adipose
tissue in the group of men and women [33,34,35]. Kim
et al. [10] suggested that the increased level of adipose
tissue in the elderly in Korea is associated with
adecrease in muscle mass, which affects the
development of sarcopenia. Korean researchers
conducted a study assessing body composition and
observed how a properly balanced diet positively
affects the slower process of muscle mass loss.

Elderly persons are the highest risk for developing
malnutrition and dehydration. Water content decreases
with age. Based on the results of the body composition
analysis obtained with the Tanita analyser, the water
content in the body should be between 45-60% for
women and 50-65% for men. In our study, the mean
body water content for women was 44.17% and for men
49.55, which indicates an abnormal water content in the
body. The mean body water content among Japanese
respondents was 53.1% [36], while in the Jasinski et al.
[37] study, the mean body water content in non-
-exercising women over 50 was 47.5%. Water
imbalance and under-nutrition are preventable
disorders and the early identification of such conditions
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Sleep quality and depressive disorders among priests
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STRESZCZENIE

WSTEP: Przewlekly stres wptywa na jako$¢ snu oraz wywotuje symptomy depresji u 0sob aktywnych zawodowo. Po-
shuga kaptanska, ze wzgledu na swa specyfike, moze generowac przewlekly stres, wplywaé na jako$¢ snu i wywotywac
depresje. Celem pracy jest analiza obcigzen zawodowych ksiezy katolickich, ocena jakosci snu i rozpowszechnienia za-
burzen depresyjnych w tej grupie oraz wyodrgbnienie czynnikow majacych wplyw na ich wystepowanie u duchownych.
MATERIAL | METODY: Zbadano 223 ksi¢zy diecezjalnych i zakonnych Archidiecezji Katowickiej. W badaniu zastosowano
autorski, poddany walidacji kwestionariusz, skal¢ depresji Becka (Beck Depression Inventory — BDI-II) oraz Skale Jakosci
Snu (SJS).

WYNIKI: Czynnikami wywotlujacymi najsilniejszy stres u badanych ksiezy byly relacje z przelozonymi (68,2%) oraz
zmiana parafii (66,8%). Najczestszym z subiektywnie odczuwanych przez respondentéw negatywnych stanéw podczas
catej dotychczasowej stuzby kaptlanskiej byto przemegczenie (92,4%). W badanej grupie u 20,2% ksiezy wystepowata
pogorszona jako$¢ snu, a zaburzenia depresyjne o ré6znym stopniu nasilenia wykazano u 27,4% badanych. Wykazano
zalezno$¢ jakosci snu oraz depresji od nasilenia stresu zwigzanego ze zmiang parafii, relacjami z przetozonymi, celiba-
tem oraz zyciem w pojedynke.

WNIOSKI: Ksi¢za niechetnie poddajg si¢ badaniu kwestionariuszowemu dotyczacemu stanu zdrowia psychicznego, jed-
noczesnie stanowig grupe wysokiego ryzyka wystepowania zaburzen snu i zaburzen depresyjnych. Im nizsza byta jakos$c
snu, tym wyzsze wskazniki zaburzen depresyjnych. Perfekcjonizm, nadmierne zaangazowanie, poczucie niezrozumie-
nia, potrzeba uznania i wysoka wrazliwos¢ interpersonalna sprzyjaty nasileniu symptomow depresji w badanej grupie.
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ABSTRACT

INTRODUCTION: Chronic stress affects sleep quality and causes symptoms of depression among professionally active
people. Priesthood, due to its specificity, can generate chronic stress. The aim of the study was to analyse the occupational
load among a group of Catholic priests, evaluate the sleep quality and the prevalence of depressive disorders as well as
identify the factors affecting their occurrence among clergymen.

MATERIAL AND METHODS: 223 diocesan and monastic priests of the Archdiocese of Katowice were examined.
A proprietary, validated questionnaire, as well as the Beck Depression Inventory (BDI-II) and the Sleep Quality Scale
(SQS) were used in the study.

RESULTS: The factors generating the most stress among the studied priests were relations with their superiors (68.2%)
and the change of parish (66.8%). The most prevalent of the negative states felt subjectively throughout their priesthood
was fatigue (92.4%). A degraded quality of sleep occurred in 20.2% of the researched priests, while depressive disorders
of various severity were found in 27.4%. The intensity of stress related to changing the parish, relations with superiors,
celibacy and living alone were found to influence the quality of sleep and depression.

CONCLUSIONS: Priests are reluctant to submit to a questionnaire survey regarding the state of mental health, while
being at high risk of sleep disorders and depressive disorders. The lower the sleep quality, the higher the indicators of
depressive disorders. Perfectionism, overcommitment, a feeling of being misunderstood, a need for recognition and
high interpersonal sensitivity were conducive to the intensification of symptoms of depression among the studied group.

KEY WORDS
sleep disorders, depression, Catholic priests, stress

WSTEP

Przewlekly stres wplywa na jako$¢ snu, moze tez wy-
wotywac objawy depresji u 0sob aktywnych zawodowo.
Prowadzone sg badania grup zawodowych narazonych
na stres wynikajacy z kontaktéw interpersonalnych.
Zawodom potocznie okreslanym ,,z powotania” przypi-
suje si¢ wymog szczeg6lnego przestrzegania warto$ci
i norm moralnych, zwigzanych z wptywem na drugiego
cztowieka [1]. Postuge kaptanska mozna rozpatrywaé
jako powotlanie, jest ona jednak swoista forma wykony-
wanego zawodu.

Cecha charakterystyczna poshugi ksiedza jest to, ze pra-
ca duchownego nie jest limitowana w czasie, nie jest
tez finalizowana w postaci wymiernego efektu. Ocze-
kiwania adresatow postugi nie sa jednorodne, powazne
obcigzenie moze stanowi¢ $wiadomos$¢ ich niespetnie-
nia [2]. Istotnym zagadnieniem jest kwestia szeroko
pojetej pomocy, ktorej postugujacy ma udziela¢ przez
wejscie w relacje z wiernymi. Obcigzenie powaznymi,
czesto traumatycznymi przezyciami ludzi to norma
w postudze ksiedza [3]. Dochodza do tego problemy
osobiste duchownego, jego emocjonalnos¢ i seksual-
no$¢, samotnos$¢ oraz wymog dbatosci o rozwdj osobo-
wy i duchowy [4].

W ujeciu psychologicznym trudnym zagadnieniem jest
aspekt postugi kaptanskiej zwigzany z konieczno$cig
bycia wiernym Bogu i nauce Kos$ciota. Swoiste kryzysy
moga si¢ pojawia¢ rowniez na tle mylnego odczytania
swojego powotania zyciowego, szczegdlnie jesli powo-
duja wewnetrzne i zewnetrzne konflikty w dazeniu do
kariery zawodowej w sensie $wieckim [5,6,7].
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INTRODUCTION

Chronic stress affects sleep quality and can cause
symptoms of depression in professionally active
individuals. There are studies conducted on occupational
groups exposed to stress resulting from interpersonal
relationships. Professions that are commonly referred
to as ,vocations” are ascribed the requirement of
special adherence to values and moral standards related
to their impact on others [1]. The priesthood service can
be seen as a vocation; however, it is also a specific form
of profession.

A characteristic feature of the priesthood service
is that the work performed by the clergyman is not
limited in time, nor is it finalised in the form of
a measurable outcome. The expectations of recipients
of the priesthood service are not homogeneous, and the
awareness of not meeting them may be a serious burden
[2]. The widely perceived support given by the priest
by entering into a relationship with his congregation is
a crucial issue. Being burdened with serious, frequently
traumatic experiences of people is a sort of norm in the
priesthood service [3]. Moreover, the priest also copes
with his own personal problems, his emotionality and
sexuality, loneliness and the requirement to care for
personal and spiritual development [4].

In psychological terms, the aspect of the priesthood
service related to the need to be faithful to God and
teachings of the Church is a difficult issue. Specific
crises may also arise from misreading one’s own
vocation, especially if they cause internal and external
conflicts in pursuing a secular career path [5,6,7].
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Psychologowie badaja problem wypalenia zawodowe-
go poszczegdlnych grup zawodowych. Literatura na
ten temat w odniesieniu do 0s6b duchownych nie jest
obszerna. Na podstawie nielicznych badan mozna
wnioskowac, ze jest to grupa zawodowa narazona na
problemy zdrowotne wynikajace z duzego obcigzenia
emocjonalnego [8]. Niniejsza praca ma na celu anali-
z¢ obcigzen zawodowych, ocene¢ jako$ci snu i rozpo-
wszechnienia depresji oraz wyodrgbnienie czynnikow
majacych wptyw na wystepowanie tych zaburzen w gru-
pie zawodowej, ktora pod tym wzgledem dotychczas
nie byta w Polsce badana — ksi¢zy.

MATERIAL | METODY

Na badania uzyskano zgode Komisji Bioetycznej Sla-
skiego Uniwersytetu Medycznego w Katowicach —
KNW/022/KB/181/13.

Podjeto dziatania w celu zbadania 1271 ksiezy diece-
zjalnych i1 zakonnych Archidiecezji Katowickiej, wraz
z pracownikami Kurii Metropolitalnej w Katowicach
oraz duchownymi bgdacymi na emeryturze. Do wszy-
stkich ksig¢zy, imiennie — wedtug bazy danych na stronie
internetowej Archidiecezji Katowickiej — od grudnia
2012 r. do wrzesnia 2013 r., w odstgpach kwartalnych,
losowo i proporcjonalnie rozestano listy z kwestiona-
riuszem badan wraz z zaadresowana koperta zwrotna.
Udziat w badaniu byl dobrowolny i anonimowy.
Odestano 231 ankiet. Odsetek zwrotow kwestionariu-
sza wyniost 18,25%. Z analizy wylaczono 8 ankiet,
w ktorych badani nie udzielili odpowiedzi na kluczowe
pytania. Analizie poddano dane z 223 kwestionariuszy
(94,2% badanych stanowili ksi¢za diecezjalni, a 5,4%
ksigza zakonni). Strukture badanej grupy pod wzgledem
stazu kaptanskiego, liczebnosci parafii, liczby ksigzy
w parafii i pelnionych przez nich funkcji przedstawiono
w tabeli L.

Blisko 41% ksiezy chorowato przewlekle. Sposrod
zdiagnozowanych i leczonych farmakologicznie cho-
roéb najczesciej wymieniane byly nadci$nienie tetnicze
(15,7%), cukrzyca (7,8%) i choroba niedokrwienna
serca (4%). Szesciu ksigzy miato zdiagnozowany no-
wotwor ztosliwy, czterech wskazato na rozpoznane
i leczone zaburzenia Igkowe 1 depresje.

Psychologists investigate the problem of burnout in
specific occupational groups. The literature concerning
the occupational burnout among clergy is not extensive.
Based on few studies, it can be concluded that priests
are an occupational group at risk of health problems due
to high emotional burden [8]. This study aims to analyse
the occupational load, sleep quality and prevalence of
depression, as well as to identify the factors affecting
the occurrence of these disorders in an occupational
group that has not been studied in this respect in Poland
to date — priests.

MATERIAL AND METHODS

The study was approved by the Bioethics Committee of
the Medical University of Silesia, Katowice, Poland —
KNW/022/KB/181/13.

Steps were taken to study 1,271 diocesan and monastic
priests of the Archdiocese of Katowice, along with
employees of the Metropolitan Curia of the Archdiocese
of Katowice and retired clergy. From December 2012 to
September 2013, at quarterly intervals, letters containing
a survey questionnaire and an addressed return envelope
were sent out randomly and proportionally to all priests
by name according to the database on the website of
the Archdiocese of Katowice. Participation in the study
was voluntary and anonymous.

A total of 231 survey questionnaires were returned.
The questionnaire return rate was 18.25%. Eight
questionnaires were excluded from the analysis due to
the lack of answers to key questions. Data from 223
questionnaires were analysed (94.2% of respondents
were diocesan priests and 5.4% were monastic priests).
The structure of the studied group in terms of priesthood
service (in years), size of the parish, number of priests
in the parish and their functions is shown in Table I.
Nearly 41% of the priests were chronically ill. Arterial
hypertension (15.7%), diabetes mellitus (7.8%) and
ischaemic heart disease (4%) were the most frequently
mentioned diagnosed and pharmacologically treated
diseases. Six priests were diagnosed with a malignant
neoplasm, four priests were diagnosed and treated for
anxiety disorders and depression.

Tabela I. Struktura badanej grupy pod wzgledem stazu kaptariskiego, liczebnosci parafii, liczby ksiezy w parafii i petnionych funkgji
Table I. Structure of studied group in terms of priesthood service, size of parish, number of priests in parish and their functions

Struktura grupy/Group structure

< 6 latlyears
16,14

< 2 tys. parafian/
< 2 k parishioners

14,35

Staz kaptanski/Priesthood service

Liczebnos¢ parafii/Size of the parish

1
Liczba ksiezy/Number of priests

15,25
Petniona funkcja/Performed function proboszcz/parish priest
41,70

Warianty odpowiedzi (%)/Response options (%)

6-12 lat/years > 12 latlyears brak danych/no data
16,14 66,82 0,90
2-7 tys. parafian/ > 7 tys. parafian/ nie dotyczy/
2-7 k parishioners > 7 k parishioners not applicable
30,04 49,78 5,83
9 >3 nie dot)_/czy/
not applicable
25,11 49,77 9,87
. . inne koscielne/other inne zakonne/
wikariusz/vicar o :
ecclesiastical other monastic
33,63 14,80 5,38
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W badaniu zastosowano autorski kwestionariusz, skale
depresji Becka (Beck Depression Inventory — BDI-II)
[9,10] 1 zmodyfikowang Skale Jakosci Snu (SJS) [11].
Zawarte w kwestionariuszu pytania dotycza wynikaja-
cych ze specyfiki petienia shuzby kaptanskiej czynni-
kéw, mogacych mie¢ wpltyw na subiektywnie odczu-
wany poziom stresu. Kwestionariusz zawiera réwniez
pytania o choroby przewlekle, przyjmowane leki, spo-
zywanie alkoholu i innych uzywek. Przyjeto skale od-
powiedzi Likerta w rozpigtosci: 0 —nigdy, 1 —nieznacz-
nie, 2 —umiarkowanie, 3 — silnie. Kwestionariusz zostat
poddany walidacji.

Rozpigtos¢ mozliwych do uzyskania wynikéw w BDI-II
wynosi 0-63 pkt. Srednia wartos¢ dla catej badanej
grupy wyniosta 7 pkt (odchylenie standardowe 7 pkt),
a obszar zmienno$ci wynikow 0—40 pkt.

Zaburzenia jako$ciowe snu zweryfikowano z zastoso-
waniem SJS. Rozpigtos¢ mozliwych do uzyskania wy-
nikow wynosi 14-56 pkt. Srednia warto$¢ dla calej
grupy wyniosta 26 pkt, a obszar zmiennosci wynikoéw
14-45 pkt. O pogorszonej jakosci snu $wiadczy wynik
koncowy powyzej 30 pkt.

Uzyskane wyniki po sprawdzeniu kompletnosci zebra-
no w arkuszu kalkulacyjnym, a nast¢pnie analizowano
za pomoca pakietu Statistica. Po sprawdzeniu zalozen
testow zastosowano analize wariancji z testami post
hoc, w przypadku porownan zmiennych ilociowych —
wspolczynnik korelacji liniowej. We wszystkich anali-
zach za poziom istotny przyjeto warto$¢ p < 0,005.

WYNIKI

Czynnikami najcz¢$ciej wywotujacymi u ksigzy stres
byty relacje z przetozonymi (68,2%) oraz zmiana para-
fii (66,8%); 85,1% ksig¢zy pracujacych w szkole zazna-
czyto, ze bylo to zajecie wywotujace stres. Procentowy
udziat udzielonych odpowiedzi ilustruje rycina 1.
Sposérod subiektywnie odczuwanych podczas calej
shuzby kaptanskiej negatywnych standw najczesciej
wskazywane bylo przemeczenie (92,4% ksigzy). Smu-
tek i przygnebienie, zniechgcenie, poczucie winy lub
wstydu, samotnos¢ i1 niska samoocena rowniez byly
stanami przezywanymi przez wickszo$¢ ankietowa-
nych (ryc. 2).

Najwigcej problemow zwigzanych z pelnieniem po-
winno$ci kaptanskich, a majacych podloze osobowos-
ciowe, dotyczylo stopnia zaangazowania i starannosci
wykonywanych prac (95,8% ksi¢zy zaznaczyto odpo-
wiedz ,zanadto si¢ wszystkim przejmuje”); 73,5%
ksi¢zy drecza mysli o sprawach seksualnych, a 46,2%
badanych zaznaczylo odpowiedzi wskazujace na od-
czuwanie samotnosci nawet wsrod ludzi (ryc. 3 1 4).
W badanej grupie u 20,2% ksi¢zy wystepowata obni-
zona jako$¢ snu. Skumulowany wynik SJS mial mate
odchylenie standardowe. Nie stwierdzono zaleznosci
pomigdzy wiekiem a jakoscig snu, wigc calg grupe po-
traktowano tacznie.

Brak zaburzen depresyjnych wykazano u 72,6% ksi¢zy,
zaburzenia depresyjne w stopniu tagodnym wystepo-
waty u 22,9%, w stopniu umiarkowanym u 1,8% bada-
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The study used a proprietary questionnaire, the Beck
Depression Inventory (BDI-II) [9,10] and a modified
Sleep Quality Scale (SQS) [11].

The questions contained in the questionnaire concern
factors arising from the specificity of performing
priesthood service, which may influence the
subjectively perceived level of stress. The questionnaire
also includes questions concerning chronic diseases,
taken medications, the consumption of alcohol and
other substances. A 4-point Likert scale was adopted:
0 —never, 1 —rarely, 2 — moderately, 3 — frequently. The
questionnaire was validated.

The possible BDI-II scores ranged from 0 to 63 pts.
The mean value for the entire studied group was 7 pts
(standard deviation 7 pts), and the score variation
ranged from 0 to 40 pts.

Sleep quality disorders were verified using the SQS.
The range of possible scores was from 14 to 56 pts.
The mean value for the entire group was 26 pts and the
score variation ranged from 14 to 45 pts. Impaired sleep
quality is indicated by a final score above 30 pts.

The obtained results, following a completeness check,
were collected in a spreadsheet and then analysed using
the Statistica package. After the assumptions of the tests
were checked, analysis of variance (ANOVA) with post
hoc tests was used, while a linear correlation coefficient
was used for comparisons of quantitative variables. In
all the analyses, the p-value < 0.005 was accepted as the
significant level.

RESULTS

The most common factors causing stress among priests
included relationships with superiors (68.2%) and
changing parishes (66.8%); a total of 85.1% of the
priest-teachers indicated that working in school was
a stress-inducing activity. The percentage of provided
responses is shown in Figure 1.

In the case of negative emotional states, fatigue was the
most frequently subjectively experienced one (92.4%
of priests) throughout the priesthood service. Sadness
and despondency, discouragement, guilt or shame,
loneliness and low self-esteem were also experienced
by majority of the respondents (Fig. 2).

The greatest number of problems related to the
performance of priestly duties, stemming from
personality, concerned the degree of involvement
and diligence in the work performed (95.8% of
priests marked the answer “I worry too much about
everything”); a total of 73.5% of priests are tormented
by thoughts about sexual matters and 46.2% felt lonely
even among people (Fig. 3 and 4).

In the studied group, 20.2% of priests experienced
a reduced quality of sleep. The cumulative SQS score
had a small standard deviation. As there was no
relationship between age and sleep quality, the entire
group was treated jointly.

The absence of depressive disorders was found in 72.6%
of priests, mild depressive disorders were present in
22.9% of priests, while moderate depressive disorders
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Ryc. 1. Subiektywne odczuwanie stresu zwigzanego z niektorymi czynnikami specyficznymi dla petnienia stuzby kapfaniskiej.
Fig. 1. Subjective stress related to some factors specific to performing priesthood service.
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Ryc. 2. Ocena czestosci subiektywnie odczuwanych przez badanych negatywnych stanéw emocjonalnych podczas catej stuzby kaptanskiej.
Fig. 2. Assessment of frequency of subjective negative emotional states experienced by respondents during entire priesthood service.
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Fig. 3. Subjective assessment of severity of some problems related to fulfilment of priestly duties — part I.
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Ryc. 4. Subiektywna ocena stopnia nasilenia niektdrych probleméw w zwigzku z petnieniem powinnosci kaptanskich — cze$¢ I.
Fig. 4. Subjective assessment of severity of some problems related to fulfilment of priestly duties — part II.
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nych. U 6 ksiezy (2,7%) wyniki §wiadcza o powaznych
zaburzeniach depresyjnych. W sumie zaburzenia depre-
syjne o roznym stopniu nasilenia wykazano na podsta-
wie BDI-II u 27,4% badanych.

Wykazano znamienng statystycznie zalezno$¢ pomig-
dzy jako$cia snu a zaburzeniami depresyjnymi. W gru-
pie ksiezy z powaznymi wg BDI-II zaburzeniami depre-
syjnymi $rednia warto$¢ SJS byta o 10 pkt wyzsza od
sredniej w grupie bez zaburzen depresyjnych (wspot-
czynnik korelacji liniowej SJS i BDI-II r = 0,5226,
p <0,0001). Rozrzut wynikow ilustruje rycina 5 (zato-
zono przedziat ufnosci 95%).

Wykres zalezno$ci $rednich wynikow SJS dla poszcze-
golnych klas BDI-II ilustruje rycina 6 (forma ryciny
obrazuje zmiany, jakie zachodzity w jakosci snu wraz
z nasileniem si¢ depresji). Roznice statystycznie zna-
mienne pomigdzy poszczegélnymi grupami zamiesz-
czono w tabeli II.

Dokonano poréwnania wskaznika SJS z czynnikami
wywotujacymi subiektywnie odczuwany przez bada-
nych stres. Wykazano znamienng statystycznie zalez-
no$¢ jakosci snu od poziomu nasilenia stresu zwigzane-
go ze zmiang parafii, relacjami z przetozonymi, zyciem
w pojedynke, celibatem, prowadzeniem spowiedzi oraz
niemozno$cig samorealizacji. Im czgsciej ksigza subiek-
tywnie odczuwali: smutek lub przygnegbienie, utrate
zainteresowan, poczucie zniechegcenia, przemgczenie,
niska samooceng, poczucie winy lub wstyd, samotnos¢,
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in 1.8%. Six priests (2.7%) obtained scores indicative
of severe depressive disorders. Overall, depressive
disorders of varying severity were found in 27.4% of
the studied priests based on BDI-II.

A statistically significant relationship between sleep
quality and depressive disorders was found. In the group
of priests with major depressive disorders according to
BDI-II, the mean SQS value was higher by 10 points than
that in the group of priests not showing any depressive
disorders (the linear correlation coefficient of SQS and
BDI-II: r = 0.5226, p < 0.0001). The dispersion of the
results is shown in Figure 5 (95% CI assumed).

The graph of the relationship between mean SQS scores
for each BDI-II class is shown in Figure 6 (the figure
illustrates the changes that occurred in sleep quality
with the severity of depression). Statistically significant
differences between individual groups are shown in
Table II.

A comparison was made between the SQS index and
the factors causing subjectively perceived stress. There
was a statistically significant relationship between
sleep quality and the level of stress associated with
changing parishes, relationships with superiors, living
a single life, celibacy, hearing confessions and the
impossibility of self-realisation. The more frequently
priests subjectively felt sadness or despondency, loss
of interests, discouragement, fatigue, low self-esteem,
guilt or shame, loneliness, loss of life satisfaction,

10

- ik

20 25 30 35 40 45
BDI-II

Ryc. 5. Korelacja migdzy zaburzeniami depresyjnymi a jakoscig snu (rozrzut wynikéw); na osi poziomej suma punktéw uzyskanych w skali BDI-II, na osi

pionowej wartos¢ wskaznika SJS.

Fig. 5. Correlation between depressive disorders and sleep quality (scatter of results); on horizontal axis sum of points obtained in BDI-II, on vertical axis

value of SQS index.
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Ryc. 6. Jako$¢ snu u badanych ksiezy w korelacji z zaburzeniami depresyjnymi.

Fig. 6. Correlation between sleep quality and occurrence of depressive disorders in studied priests.

Tabela Il. Zalezno$¢ wskaznika SJS od wynikéw BDI-II
Table II. Dependence of SQS index on BDI-Il results

Grupy BDI-II /BDI-ll groups M =246 M=29,1 M=3438 M=345
Brak depresji/No depression p < 0,001 p=0,002 p <0,001
Depresja tagodna/Mild depression p < 0,001
Depresja umiarkowana/Moderate depression p =0,002
Ciezka depresja/Severe depression p < 0,001

utrat¢ zadowolenia z Zycia oraz zwatpienie w sens
swoich dzialan, tym wigksza byla $rednia wynikéw
uzyskanych w SIS, zatem jakos$¢ snu nizsza. Nie wy-
kazano istotnych statystycznie rdznic jakoSci snu po-
migdzy grupami ksiezy o réznym stazu, roznych pet-
nionych funkcjach i pracujacych w parafiach o roznej
liczebnosci.

Zatozono, ze na nasilenie depresji u ksiezy wplywa
poziom subiektywnie odczuwanego przez nich stresu.
Ze wzgledu na mate liczebnie grupy badanych, ktorzy
wykazali zaburzenia depresyjne w stopniu umiarkowa-
nym i ci¢zkim, dokonano liniowego poréwnania wy-
nikéw. Wykazano znamienng statystycznie zalezno$é
nasilenia depresji od poziomu stresu zwigzanego ze
zmiang parafii, relacjami z przetozonymi, zyciem w po-
jedynke, celibatem, gloszeniem kazan, prowadzeniem
spowiedzi, udzielaniem sakramentu namaszczenia
chorych oraz niemoznoscig wykorzystania wszystkich
swoich talentow i umiejgtnosci (samorealizacji).
Zaburzenia depresyjne, szczeg6lnie tagodne, moga ma-
nifestowac si¢ dolegliwosciami somatycznymi bez su-
bicktywnie odczuwanego obnizenia nastroju (depresja
maskowana). Zbadano i wykazano wzajemne zalezno-
$ci miedzy warto$ciami skumulowanego wyniku
BDI-II a zgtaszanymi przez badanych symptomami za-
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doubts about the sense of their actions, the higher the
mean value of scores on the SQS and thus the lower the
quality of sleep. There were no statistically significant
differences in terms of sleep quality between groups of
priests with different seniority of priesthood service,
different performed functions and those working in
parishes of different sizes.

It was assumed that the severity of depression in priests
was affected by their level of subjectively perceived
stress. Due to the small number of respondents who
exhibited moderate to severe depressive disorders,
a linear comparison of the results was made. There
was a statistically significant relationship between the
severity of depression and the level of stress associated
with changing parishes, relationships with superiors,
living a single life, celibacy, preaching, hearing
confessions, administering the sacrament of Anointing
the Sick and the inability to use all one’s own talents
and skills (self-realization).

Depressive disorders, especially mild ones, can
manifest themselves as somatic complaints without
subjectively perceived low mood (masked depression).
The interrelationships between the BDI-II cumulative
score values and subject-reported symptoms of
gastrointestinal disorders, accelerated heart rate,
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burzen ze strony przewodu pokarmowego, przyspiesze-
niem akcji serca, nadmierng sennos$cia, ogoélnym zme-
czeniem, rozdraznieniem i impulsywnoscig.

Badanie wykazato ponadto, ze im lepsze byto samopo-
czucie psychiczne i fizyczne ksi¢zy oraz im wyzsza de-
klarowali satysfakcje z pracy, tym skumulowany wynik
BDI-II byt nizszy. Analogicznie wykazano, ze im bar-
dziej $rodowisko pracy byto postrzegane przez bada-
nych jako stresujace, praca zawodowa traktowana jak
przykry obowiazek i im mniej w subiektywnej ocenie
mogli liczy¢ na wsparcie wspotpracownikow, tym sku-
mulowany wynik BDI-II byt wyzszy.

W badaniu potwierdzono zwigzek zaburzen depresyj-
nych z chorobg przewlekla (p = 0,00009). Na wystepo-
wanie zaburzen depresyjnych w badanej grupie istotny
statystycznie wplyw miato réwniez spozywanie przez
ksigzy alkoholu, substancji pobudzajacych oraz lekéw
uspokajajacych i nasennych.

DYSKUSJA

Od niemal po6t wieku coraz wigcej badan empirycz-
nych oraz opracowan pogladowych koncentruje si¢
na szeroko rozumianym zdrowiu psychicznym ksiezy
réznych wyznan, uznajac, ze postuga kaptanska jest
z zalozenia szlachetnym, ale wymagajacym zadaniem
[12,13,14,15,16]. Wickszo$¢ badan sugeruje, ze poziom
wypalenia zawodowego u ksiezy jest wysoki [17,18,19,
20]. Rownoczesnie jednak inne prace $wiadczg o tym,
ze wielu kaptanow stara si¢ osiggac satysfakcje i rozwi-
ja¢ w swym powotaniu [21,22]. Amerykanski psycho-
log i ekspert w sprawach zdrowia psychicznego ksi¢zy
katolickich, ks. Stephen Rossetti, stwierdza, ze jako
grupa sg szczesliwymi mezczyznami, lubig kaptanstwo
1 92% jest zadowolonych ze swojej stuzby [16,22].
W badaniu na grupie blisko 2,5 tysigca ksiezy porowna-
no kaptanow z ogdlng meska populacja pod wzgledem
ludzkiej intymnosci, trudnosci seksualnych, wypalenia
zawodowego, problemoéw psychologicznych oraz zdro-
wia fizycznego [16]. Zmiennymi zwigzanymi z dobrym
funkcjonowaniem osobistym i zawodowym sg: satys-
fakcja z pracy, spokdj wewngetrzny, rozwigzane prob-
lemy psychologiczne z dziecinstwa, zwigzek z Bogiem
i dobrzy znajomi. Biorac pod uwage powyzsze wska-
zania w analizie wynikow badania wlasnego, subiek-
tywna ocena poziomu satysfakcji z pracy oraz samopo-
czucia psychicznego ksiezy Archidiecezji Katowickiej
jako grupy byta na wysokim poziomie.

Znacznie rzadziej niz wypalenie zawodowe badane byto
rozpowszechnienie depresji wsrod ksiezy. W jednym
z nielicznych opracowan dotyczacych rozpowszech-
nienia depresji wsréd amerykanskiego duchowienstwa
podano, ze jego wskazniki sg siedmiokrotnie wigksze
niz w populacji ogélnej, wskazujac jako najwazniejsze
predyktory: niski poziom satysfakcji zawodowej, ni-
skie zaangazowanie w dziatalno$¢ sakramentalng oraz
postepujaca izolacje spoteczna, bedaca w duzej mie-
rze wynikiem medialnych doniesien o przestepstwach
seksualnych w Kosciele rzymskokatolickim [23].

excessive sleepiness, general fatigue, irritability and
impulsivity were analysed and demonstrated.
Furthermore, it was found that the better the mental
and physical well-being of the priests and the higher
their job satisfaction, the lower their BDI-II cumulative
score. Similarly, it was found that the more stressful the
work environment was perceived by the respondents,
the more the professional work was treated as an
unpleasant obligation, as well as the less support from
colleagues, the higher the BDI-II cumulative score.
The study confirmed the relationship between
depressive disorders and existing chronic disease
(p = 0.00009). The prevalence of depressive disorders
in the studied group was also statistically significantly
affected by the consumption of alcohol, stimulants,
sedatives and sleeping pills by priests.

DISCUSSION

For almost half a century, an increasing number of
empirical studies and review articles have focused on the
broadly understood mental health of priests of various
faiths, recognising that the priesthood service is by
definition a noble but demanding task [12,13,14,15,16].
Most studies suggest that the level of occupational
burnout among priests is high [17,18,19,20]; however,
at the same time many studies report that many priests
seek to achieve satisfaction and growth in their vocation
[21,22]. The American psychologist and mental health
expert on Catholic priests, Fr. Stephen Rossetti, states
that priests as a group are happy men, enjoy the
priesthood service and 92% of them are satisfied with
their ministry [16,22]. The study of nearly 2,500 priests
compares them to the general male population in terms
of human intimacy, sexual difficulties, occupational
burnout, psychological problems and physical health
[16]. Variables associated with good personal and
professional functioning include job satisfaction, inner
peace, resolved childhood psychological problems,
relationship with God, and good friends. Taking into
account the above indications in the analysis of the
results of the present study, the subjective assessment
of the level of job satisfaction and psychological well-
-being of priests of the Archdiocese of Katowice was at
a high level.

The prevalence of depression among priests has been
investigated much less frequently than occupational
burnout. According to one of the few studies concerning
the prevalence of depression among U.S. clergy, its
indicators are seven times higher than in the general
population. The most significant predictors included
low job satisfaction, low commitment to sacramental
activity and progressive social isolation, mainly due to
the media coverage of sexual misconduct in the Roman
Catholic church [23].

In Polish settings, priests have not been analysed in
terms of sleep quality and the prevalence of depression.
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W warunkach polskich ksi¢za nie byli badani pod
wzgledem jako$ci snu i rozpowszechnienia depres;ji.
Coraz liczniejsze sa doniesienia dotyczace stopnia ich
wypalenia zawodowego, ktore z samego zatozenia do-
tyczy wylacznie probleméw zwigzanych ze sfera za-
wodowa, a wspolnym mianownikiem jest emocjonalne
wyczerpanie. W przypadku postugi kaptanskiej zawod
jest misjg i catkowicie determinuje prywatne zycie du-
chownych. Badania wérod duchowienstwa najczesciej
przeprowadzane byly przez nich samych i jako takie
nie dawaly odpowiedzi na pytanie o medyczny wymiar
problemu. W dostgpnych czytelnikowi s$wieckiemu
opracowaniach czgsto$§¢ wystepowania wypalenia za-
wodowego waha si¢ w szerokim zakresie od kilku do
kilkudziesigciu procent. Jedno z pierwszych $wiato-
wych doniesien z poczatku lat osiemdziesigtych ubieg-
fego wieku — raport ks. socjologa Josepha Fichtera —
optymistycznie podaje, ze zaledwie 6,2% z przebada-
nych 4660 ksiezy katolickich moze by¢ uznanych za
»wypalonych” i wskazuje na stwierdzone u nich wyso-
kie napigcie nerwowe oraz problemy natury emocjonal-
nej i osobistej [24]. Czgsto cytowanym badaniem doty-
czacym zaréwno wypalenia zawodowego, jak i depresji
u katolickich ksiezy jest badanie Stephena Virginia
z 1998 roku [25], w ktérym odsetek duchownych spet-
niajacych kryteria depresji wynidst: 72% ksiezy die-
cezjalnych, 40,8% zakonnikéw (franciszkanie, bene-
dyktyni i dominikanie) oraz 39,5% trapistow (zakon
cysterski o jednej z najbardziej surowych regut). Bada-
nia przeprowadzone cztery lata pdzniej przez tego sa-
mego badacza (tym razem praca zespotowa) wykazuja
depresje u 20% katolickich ksiezy [26]. Autorzy wska-
zuja, ze kluczowa zmienng w odniesieniu do depres;ji
i zaburzen lgkowych jest szeroko rozumiana satysfak-
cja zawodowa, ktora opiera si¢ na wsparciu i dobrych
relacjach zar6wno z przetozonymi, jak i rtownorzednym
duchowienstwem. W badaniu wlasnym subiektywnie
odczuwany poziom satysfakcji zawodowej byt wyso-
ki, jednak czynnikiem wskazywanym jako wywotujacy
najsilniejszy stres byty relacje z przetozonymi.

W interpretacji wynikow badan wilasnych nalezy
uwzgledni¢ kilka zagadnien zwigzanych ze specyfi-
ka badanej grupy. Byla ona jednorodna pod wzgle-
dem pici, a szacuje si¢, ze rozpowszechnienie depresji
w populacji ogdlnej jest $rednio dwukrotnie wigksze
u kobiet niz u mezczyzn [27]. W jednorodnej grupie
mezczyzn uzyskany wynik rozpowszechnienia depresji
o réznym stopniu nasilenia na poziomie 27,4% mozna
uznaé za wysoki.

Skala depresji Becka jest narzedziem powszechnie uzy-
wanym do rozpoznania depresji, pomagajacym ukie-
runkowaé¢ na profesjonalng diagnostyke oraz ewen-
tualne leczenie. Jest przeznaczona dla oséb powyzej
13. roku zycia bez wzgledu na pte¢ i zawod. Analiza
komentarzy wzbudza jednak potrzebe interpretacji wy-
nikow z punktu widzenia wiary i nauki Kosciota (py-
tania o poczucie winy 1 kary, mysli samobdjcze oraz
zainteresowanie sprawami seksualnymi). Przejawy po-
czucia winy 1 deprecjacji wlasnej osoby sg uznawane
za jeden z symptoméw depresji, jednak udzielone przez
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There is a growing number of reports concerning the
extent of occupational burnout among priests, which
by its very definition is concerned only with problems
related to the occupational sphere, with emotional
exhaustion as a common denominator. In the case of
priesthood service, this profession is by definition
a mission and it completely determines the private
life of the clergy. Studies among the clergy were most
frequently conducted by priests themselves and as such
did not answer the question concerning the medical
dimension of the problem. According to the studies
available to a layperson, the prevalence of occupational
burnout ranges widely from a few percent to several
dozen percent. A report by sociologist Fr. Joseph
Fichter, which was one of the earliest worldwide
reports in the early 1980s, optimistically stated that
only 6.2% out of the 4,660 surveyed Catholic priests
could be considered “burned out” and indicated that
they had high nervous tension as well as emotional and
personal problems [24]. The 1998 study by Stephen
Virginia [25] is a frequently cited study concerning both
occupational burnout and depression among Catholic
priests. According to that study, the percentage of
clergymen meeting the criteria for depression included
72% of diocesan priests, 40.8% of monastic priests
(Franciscans, Benedictines and Dominicans) and
39.5% of Trappists (a Cistercian order with one of the
strictest rules). A study conducted 4 years later by the
same researcher (this time he collaborated with other
authors) showed the prevalence of depression in 20% of
Catholic priests [26]. The authors indicated that broadly
defined job satisfaction based on support and good
relationships with both supervisors and peer priests
was a key variable in relation to depression and anxiety
disorders. The currently presented study showed a high
level of subjectively perceived job satisfaction, while
relationships with supervisors were a factor causing the
greatest stress.

When interpreting the results of this study, several issues
related to the specificity of the studied group should
be taken into consideration. The surveyed group was
homogeneous in terms of sex, while it is estimated that
the prevalence of depression in the general population
is averagely twice as high in women as in men [27]. In
a homogeneous group of men, the resulting prevalence
rate of depression of varying severity, at the level of
27.4%, can be considered high.

BDI-II is a tool commonly used for diagnosing
depression. It is a help guide for professional diagnosis
and possible treatment. BDI-II is designed for
individuals over the age of 13, regardless of sex and
profession. Nonetheless, the analysis of comments raises
the need to interpret the results from the perspective of
faith and Church teaching (questions concerning guilt
and punishment, suicidal thoughts and interest in sexual
matters). Manifestations of guilt and self-deprecation
are considered symptoms of depression; however, the
priests’ responses may be due to a faith-rooted need to
acknowledge guilt for committed sins. The responses
given to the question concerning suicidal thoughts
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ksigzy odpowiedzi moga wynika¢ z zakorzenionej
w wierze potrzeby uznania winy za popetnione grze-
chy. Zwiazek z naukg Kosciota mogg mie¢ réwniez
odpowiedzi udzielone na pytanie o mysli samobojcze
(3,6% odpowiedzi ,,mysle o samobdjstwie, ale nie mogl-
bym tego dokonac¢”). Podobnie utrata zainteresowania
seksualng sferg zycia — w przypadku ogdlnej populacji
uznawana za jeden z symptomow depresji — u zobowia-
zanych do celibatu ksi¢zy nie moze by¢ tak jednoznacz-
nie interpretowana.

Medycyna snu jest wzglednie nowa dziedzing medycy-
ny. W niektérych opracowaniach wykazano wzajemne
zalezno$ci pomigdzy wypaleniem zawodowym a czg-
stoscig wystgpowania bezsennosci, zaburzen lgkowych
oraz depresji [28]. Ze wzgledu na fakt, ze zaburzenia
snu, szczegdlnie bezsennos¢, do niedawna czesto inter-
pretowane byly jako wspotistniejacy objaw zaburzen
psychicznych oraz chordb somatycznych, nie stanowi-
ly wyodrebnionego przedmiotu zainteresowania bada-
czy. Dopiero w ostatniej edycji klasyfikacji zaburzen
psychicznych Amerykanskiego Towarzystwa Psychia-
trycznego DSM-V (Diagnostic and Statistical Manual
of Mental Disorders) usuni¢to konieczno$¢ ustalania
wspolwystepowania zaburzen snu z innymi zaburzenia-
mi psychicznymi i chorobami somatycznymi i zaprze-
stano traktowania ich jako jednostki chorobowe wtdrne
[29]. Porownujac wyniki badania wlasnego ze statysty-
kami oceniajagcymi wspotwystepowanie tych zaburzen
w populacji ogolnej, uwage zwraca fakt, ze pogorszona
jako$¢ snu w badanej grupie jest zjawiskiem rzadszym
niz zaburzenia depresyjne (odwrotnie niz w populacji
ogoblnej). Moze mieé¢ to zwigzek z jednorodnoscia ba-
danej grupy pod wzgledem plci.

Wiele badan dotyczacych zdrowia psychicznego du-
chowienstwa dowodzi, ze ksi¢za doswiadczaja — poza
wspolnymi dla wielu zawodow (np. presja czasu, zmg-
czenie) — rowniez unikalnych, specyficznych dla postu-
gi kaptanskiej stresorow; wsrod nich najczesciej wska-
zywane sg niezwykle wysokie oczekiwania dotyczace
ich postawy moralnej oraz chroniczna samotnos¢ [30].
Wyniki badania wlasnego potwierdzaja te doniesienia
w czesci wskazujacej na doswiadczane w grupie ksigzy
Archidiecezji Katowickiej przewlekle zmeczenie.
Biorac pod uwage role specyficznych dla natury ka-
ptanstwa praktyk religijnych i duchowych, sensowne
wydaje si¢ wskazanie, jak aspekty religijnosci przekta-
daja si¢ na zachowanie zdrowia psychicznego ksig¢zy.
Coraz cze¢sciej identyfikowane sg one, rowniez wsrod
swieckiej spoteczno$ci, jako droga do zdrowia i do-
brego samopoczucia, jako mechanizm radzenia sobie
ze stresem i zrodto wsparcia [31]. Proby zrozumienia,
jak kaptani opisuja swoje wierzenia religijne 1 relacje
z Bogiem oraz w jakim stopniu praktyki religijne, prze-
strzeganie obietnic postuszenstwa i celibatu wptywaja
na ich kondycje psychiczng, wydaja si¢ mie¢ kluczowe
znaczenie w poszukiwaniu sposobow na zachowanie
dobrej kondycji psychofizycznej duchownych. W bada-
niu wlasnym modlitwa oraz zawierzenie Bogu wska-
zywane byly jako sposob na przedluzajace si¢ stany

(3.6% of the priests marked the answer “I think about
suicide, but I couldn’t do it”) may also be related to
Church teachings. Similarly, the loss of interest in the
sexual sphere of life — which is considered to be one of
the symptoms of depression in the case of the general
population — among priests committed to celibacy
cannot be so unequivocally interpreted.

Sleep medicine is a relatively new field of medicine.
Some studies show the interrelationships between
occupational burnout and the incidence of insomnia,
anxiety disorders and depression [28]. Due to the fact
that sleep disorders, especially insomnia, had until
recently been interpreted as a coexisting symptom
of mental disorders and somatic diseases, they were
not a categorically separate subject of interest for
researchers. It was not until the latest edition of the
American Psychiatric Association’s classification of
mental disorders, DSM-V (Diagnostic and Statistical
Manual of Mental Disorders), that the need to establish
the co-occurrence of sleep disorders with other mental
disorders and somatic diseases was removed and they
were no longer treated as secondary disease entities
[29]. When comparing the results of this study to
the statistics evaluating comorbidities in the general
population, it should be noted that impaired sleep
quality in the study group is a phenomenon that occurs
less frequently than depressive disorders (in contrary
to the general population). This may be related to the
homogeneity of the study group in terms of sex.
According to many studies concerning the mental health
of'the clergy, priests experience unique stressors specific
to the priesthood ministry in addition to those common
to many professions (e.g. time pressure, fatigue).
The most frequently mentioned unique stressors
include extremely high expectations regarding their
moral stance and chronic loneliness [30]. The results
of the present study confirm these reports in the part
indicating chronic fatigue experienced in the group of
priests of the Archdiocese of Katowice.

Taking into account the role of religious and spiritual
practices specific to the nature of the priesthood, it
seems reasonable to indicate how aspects of religiosity
translate into the preserving of priests’ mental health.
They are increasingly identified, including among
the secular community, as a pathway to health and
well-being, as a coping mechanism for stress and as
a source of support [31]. Attempts to understand how
priests describe their religious beliefs and relationship
with God, and the extent to which religious practices,
adherence to promises of obedience and celibacy affect
their mental health, appear to be of key importance in
the search for ways to maintain the psychophysical
well-being of the clergy. In the current study, prayer and
trust in God were indicated as remedies for prolonged
states of depressed mood by 98.2% and 96.9% of
respondents, respectively.

Although the relationship with God seems to be
a construct difficult to conceptualise and measure,
researchers of the problem point to elements of meeting
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obnizonego nastroju przez odpowiednio 98,2% 1 96,9%
badanych.

Jakkolwiek zwigzek z Bogiem wydaje si¢ konstruktem
trudnym do konceptualizacji i pomiaru, badacze prob-
lemu wskazuja na elementy realizacji potrzeby blisko-
$ci, bezpieczenstwa oraz przywigzania, pozwalajace na
uwolnienie ksi¢ezy od codziennego stresu i zapewnienie
poczucia stabilnosci [30]. W analizie wptywu religijno-
$ci na zdrowie psychiczne ksi¢zy rowniez obietnice po-
stuszenstwa i celibatu pomagaty duchownym pogltebiaé
zwiazek z Bogiem i Kosciotem poprzez godzenie si¢
z ich wolg w trudnych sytuacjach. Czgsto jednak uzna-
wane byly przez ksigzy za wyzwanie, poniewaz nie
zawsze mogly ich uwolni¢ od biologicznych popedoéw
oraz potrzeby intymnych zwigzkow z ludzmi. Jako ta-
kie mogty takze zaktoca¢ wazne relacje interpersonalne
i by¢ powodem wewngtrznych konfliktow, prowadzac
do samotnosci i depresji [30]. Wyniki przekrojowego
badania z udzialem 2549 niemieckich ksi¢zy poka-
zuja, ze wigkszo$¢ z nich zyje w celibacie, postrzega
to jednak jako cigzar i nie wybrataby ponownie zycia
w celibacie [32]. W badaniu wlasnym stres zwigzany
z celibatem (wyrazany przez 41,7% badanych) byt do-
datnio skorelowany z wickszym nasileniem depresji
oraz gorszg jakoscig snu. Wiele pisano na temat roli
celibatu w kaptlanstwie katolickim. Badano réwniez
zwiazek celibatu z przestgpstwami seksualnymi ksiezy,
jednak badacze wydaja si¢ zgodni, ze celibat per se nie
jest przyczyna wykorzystywania seksualnego nielet-
nich, sama za$ skala tego globalnego problemu dotyczy
2-4% duchowienstwa [30,33,34].

Religijnos¢ oraz duchowos$¢ byly przedmiotem wielu
badan empirycznych. Proponowano rézne operacjona-
lizacje tych poje¢, biorac pod uwage roézne ich kon-
teksty oraz zwiazek ze zdrowiem [35]. Cho¢ wyniki
nie zawsze sg spdjne i zaleza od konkretnych popula-
cji oraz od przyjetych metod badawczych, najczesciej
wskazuja na pozytywny wplyw religijnosci na dobro-
stan psychiczny i umiejetno$é radzenia sobie w sytu-
acjach trudnych. Systematyczny przeglad badan nad
potencjalnymi korzystnymi lub szkodliwymi efektami
religijnego radzenia sobie z problemami zdrowotnymi
wskazywal, Ze ten specyficzny konstrukt ma znaczenie
dla zapewnienia sensu i celu, poczucia emocjonalnego
komfortu oraz nadziei [36].

Analizujac wzajemne powigzania pomiedzy religijno-
$cig a kwestiami zdrowia psychicznego, bardzo istotne
jest wyznaczenie wlasciwych granic miedzy tymi za-
gadnieniami. W wielu czg$ciach $wiata, gdzie system
opieki zdrowotnej jest stabo rozwinigty, duchowien-
stwo przejmuje role ,,lekarzy dusz”. Prawie 40% Afro-
amerykanow gtéwnego zrodla pomocy w depres;ji szuka
u duchownych, jednak mniej niz potowa duchownych
jest przeszkolona w zakresie takiego poradnictwa.
Wiele badan koncentruje si¢ na kompetencjach du-
chownych do podejmowania takich interwencji oraz
deklarowanej przez nich checi do wspotpracy z wy-
kwalifikowanymi stuzbami medycznymi [37,38,39,40].
Istotne w tych kwestiach sa umieje¢tnos¢ i chec réznico-
wania przyczyn i objawow, w ktorych niezbedna jest
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the needs for closeness, security and attachment, which
enable priests to relieve daily stress and ensure a sense
of stability [30]. In analysing the impact of religiosity
on the mental health of priests, promises of obedience
and celibacy also help clergy deepen their relationship
with God and the Church by relying on their will in
difficult situations. Nonetheless, these promises are
frequently considered a challenge by priests because
they cannot always free themselves from biological
drives and the need for intimate relationships with
people. These promises, as such, may thus also disrupt
significant interpersonal relationships and cause
internal conflicts, leading to loneliness and depression
[30]. The results of a cross-sectional study of 2,549
German priests show that the majority of them respect
their celibacy vows; however, they perceive celibacy as
a burden and they would not choose it again [32]. In
the present study, celibacy-related stress (expressed by
41.7% of respondents) was positively correlated with
a greater severity of depression and poorer sleep quality.
Much has been written about the role of celibacy in the
Catholic priesthood. The relationship between celibacy
and sexual misconduct by priests has also been studied;
nevertheless, researchers seem to agree that celibacy
itself is not the cause of sexual abuse of minors and it
is estimated that the sheer scale of this global problem
applies to 2—4% of the clergy [30,33,34].

Religiosity and spirituality have been the subject of
many empirical studies. Various operationalisations of
these concepts have been proposed, taking into account
their different contexts and relationship with health
[35]. Although the results are not always consistent and
they depend on both specific populations and adopted
research methods, they most frequently indicate
a positive effect of religiosity on psychological
well-being and the ability to cope with difficult
situations. A systematic review of research on the
potential beneficial or harmful effects of religious
coping with health problems has indicated that this
specific construct is of great importance for providing
meaning and purpose, a sense of emotional comfort and
hope [36].

When analysing the interconnectedness between
religiosity and mental health issues, it is very important
to draw appropriate boundaries between these issues.
In many parts of the world where the health care
system is underdeveloped, the clergy take on the
role of ,,physicians of souls”. Nearly 40% of African
Americans look to clergy as their main source of help
for depression, but less than half of the clergy are
specialised in providing psychological support. Much
research has focused on the competences of the clergy
to undertake such interventions and their declared
willingness to collaborate with qualified medical
services [37,38,39,40]. The ability and willingness to
differentiate the causes and symptoms in which medical
intervention is necessary, from interpreting these
disorders as life problems or religious and spiritual
problems and help based on theological knowledge, are
important in these issues [41].
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interwencja lekarska, od interpretacji tych zaburzen
jako probleméw zyciowych lub natury religijno-ducho-
wej 1 pomocy opartej na wiedzy teologicznej [41].
Problem pdznej rozpoznawalnosci depresji jest global-
ny. Spotkanie ze specjalista psychiatrii nadal zwigzane
jest ze stygmatyzacja i odkladane w czasie. Problem
ten moze mie¢ mniejsze rozmiary w gesto zaludnionej
aglomeracji $laskiej, jednak niepokdj budzg preferen-
cje ksigzy Archidiecezji Katowickiej zawarte w odpo-
wiedziach na pytania o wybierane przez nich formy
wsparcia w stanach obnizonego nastroju. Badani ksi¢za
czesciej siegali po ziola, suplementy diety oraz uzywki
niz do literatury psychologicznej, a ze specjalistycznej
pomocy w czasie trwania calej postugi kaptanskiej ko-
rzystato zaledwie 8,5% grupy. Ewolucja $wiadomosci
i bardziej otwarta postawa polskich ksiezy katolickich
na pomoc psychologiczng moglyby mie¢ wptyw na ich
lepsze psychofizyczne funkcjonowanie. Bariery w po-
szukiwaniu pomocy psychologicznej — obawy doty-
czace kompetencji 1 zrozumienia specyfiki problemoéw
ksiezy przez $wieckich specjalistow, wewnetrzne 1 ze-
wnetrzne oczekiwania wzorcowej pod wzgledem row-
nowagi emocjonalnej postawy kaptana — moga znacza-
co utrudniaé jej uzyskanie [42].

WNIOSKI

Ksigeza stanowia grupe zawodowa, ktéra wyjatkowo
nieche¢tnie poddaje si¢ badaniu kwestionariuszowemu
dotyczacemu stanu zdrowia psychicznego. Jednoczes-
nie sa grupa wysokiego ryzyka zaburzen snu i depresji.
Wyodregbniono charakterystyczne dla tej grupy zawo-
dowej czynniki ryzyka badanych zaburzen:

— percepcja stresu zwigzanego ze zmiang parafii, re-
lacjami z przetozonymi, zyciem w pojedynke, celi-
batem, niemozno$cig samorealizacji, gtoszeniem ka-
zan i udzielaniem spowiedzi;

negatywne stany emocjonalne: smutek, utrata zainte-
resowan, zniechecenie, przemeczenie, niska samo-
ocena, poczucie winy, samotnosc¢, utrata radosci zy-
cia, zwatpienie w sens powolania;

czynniki zwiazane z osobowoS$cig: perfekcjonizm,
nadmierne zaangazowanie, poczucie niezrozumie-
nia, potrzeba uznania, wysoka wrazliwo$¢ interper-
sonalna.

The late diagnosis of depression is a global issue. Seeing
a psychiatrist is still associated with social stigma
and thus it is postponed. This problem may be less
severe in the densely populated Silesian metropolitan
area; however, the preferences of the priests of the
Archdiocese of Katowice, found in their responses to
questions concerning their chosen forms of support for
low mood, are a cause for concern. The studied priests
were more likely to turn to herbs, dietary supplements
and stimulants than to psychological literature, and
only 8.5% of them used specialised psychological
help throughout their priesthood service. The evolving
awareness and more open attitude of Polish Catholic
priests to psychological help could have an impact
on their better psychophysical functioning. Barriers
to seeking psychological help — concerns about the
competence and understanding of the specifics of
priests’ problems by secular specialists, internal and
external expectations of maintaining an ideal emotional
equilibrium — may significantly impede its access [42].

CONCLUSIONS

Priests constitute an occupational group that is
extremely reluctant to undergo a questionnaire survey
concerning mental health. At the same time, they are
a high-risk group for sleep disorders and depression.

The following risk factors for the analysed disorders

were distinguished for this occupational group:

— the perception of stress related to changing parishes,
relationships with superiors, living a single life,
celibacy, the impossibility of self-realisation,
conducting sermons and hearing confessions;

— negative emotional states: sadness, loss of interests,

discouragement, fatigue, low self-esteem, guilt,

loneliness, loss of joy in life, doubt concerning the
sense of the vocation;

personality-related factors: perfectionism,

overcommitment, the feeling of being misunderstood,

need for recognition, and high interpersonal
sensitivity.
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ABSTRACT

INTRODUCTION: In the present study we report on the incidence of non-hereditary amyloidosis based on data from
public health services in Poland, covering both inpatients and outpatients. Data are given by amyloidosis subtypes
between 2013 through 2015.

MATERIAL AND METHODS: Amyloidosis patients were identified from the National Health Fund database. In order
to ensure that the reported incidence data included only new patients, persons previously entered in the register with
an amyloidosis diagnosis were excluded. Children and adults (males and females) were included in the study. The
geographic region of residence was divided into six regions. People with a comparable genome live in all regions of
Poland.

RESULTS: In the years 2013 to 2015 a total of 287 patients with amyloidosis were identified, giving an incidence of
2.49 per million person-years. Unspecified amyloidosis was the largest disease category with 169 patients (1.46 per
million person-years), and organ-limited amyloidosis — 60 patients (0.52 per million person-years) — was the second
most frequent. Men had a somewhat higher incidence than women in each of the analysed disorders. There was no
statistically significant difference between the recorded incidence in the analysed regions. There are no significant
differences between men and women with senile amyloidosis.

CONCLUSIONS: The incidence of amyloidosis in Poland is about 2.49 per million person-years, with a slightly higher
risk in men than in women. The patients most often suffered from amyloidosis due to an undetermined cause unrelated to
heredity. Organ-limited amyloidosis was second in terms of incidence. There were no statistically significant differences
between the registered incidence of amyloidosis in the individual analysed regions of Poland. There were no significant
differences between men and women with senile amyloidosis.
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ABSTRACT

WSTEP: W pracy przedstawiono przypadki niedziedzicznej amyloidozy na podstawie danych z publicznej stuzby
zdrowia w Polsce, obejmujacych zarowno pacjentow hospitalizowanych, jak i ambulatoryjnych. Dane przedstawiono
wedlug podtypoéw amyloidozy rozpoznanych w okresie od 2013 r. do 2015 .

MATERIAL | METODY: Pacjenci z amyloidozg zostali wyltonieni z bazy danych Narodowego Funduszu Zdrowia.
W celu zapewnienia, ze zglaszane dane dotyczace zachorowalnos$ci obejmowaty tylko nowych pacjentdow, osoby juz
wczesniej wpisane do rejestru z rozpoznaniem amyloidozy zostaty wykluczone. Do badania wigczono dzieci i dorostych
obojga plci. Obszar geograficzny (miejsce zamieszkania badanych) podzielono na sze$¢ regionow. We wszystkich re-
gionach Polski mieszkaja osoby o poréwnywalnym genomie.

WYNIKI: W latach 2013-2015 amyloidoze stwierdzono tacznie u 287 pacjentow, z czgstoscia 2,49 na milion osobolat.
Najczestszg z chorob byta amyloidoza nieokreslona, cierpiato z jej powodu 169 pacjentow (1,46 na milion osobolat).
Druga co do czgstosci wystgpowania byta amyloidoza ograniczona do okreslonego narzadu — 60 pacjentéw (0,52 na
milion osobolat). Biorgc pod uwage wszystkie analizowane podtypy amyloidozy, m¢zczyzni chorowali czgéciej niz
kobiety. Nie stwierdzono statystycznie istotnej roznicy mi¢dzy zarejestrowang zapadalno$cig w analizowanych regio-
nach. Brak istotnych réznic migdzy mezczyznami i kobietami z amyloidozg starczg.

WNIOSKI: Czgstos¢ wystgpowania amyloidozy w Polsce wynosi okoto 2,49 na milion osobolat, z nieco wigkszym
ryzykiem zachorowah u mezczyzn niz u kobiet. Badani chorowali najcze$ciej na amyloidoze o nieokre$lonej przy-
czynie niezwigzang z dziedziczeniem. Na drugim miejscu pod wzgledem czgstosci wystepowania byta amyloidoza
ograniczona narzgdowo. Brak istotnych statystycznie roznic pomig¢dzy zarejestrowang zapadalnoscig na amyloidoze
w analizowanych regionach Polski. Nie wykazano istotnych réznic pomiedzy kobietami i me¢zczyznami chorujgcymi

na amyloidoz¢ starcza.

SLOWA KLUCZOWE

amyloidoza niedziedziczna, wskaznik zachorowalnosci, 2013-2015, Polska

INTRODUCTION

The term “amyloidosis” refers to a heterogeneous
group of diseases caused by the extracellular deposition
of autologous fibrillar proteins, which aggregate into
a three-dimensional B-lamina disposition that attenuates
normal organ function. Amyloid is localized in a single
organ or systematically in many organs [1,2,3]. The term
“amyloid” was first used in 1853 by Rudolf Virchow,
who observed the close similarity to starch after dyeing
these deposits in iodine and sulfuric acid [3].

The disease nomenclature is based on the precursors
of the amyloid fibrils for which at least 28 different
proteins have been identified [1,4,5]. The abbreviations
for amyloids are constructed by starting with the
character “A” for amyloid and adding a designating
precursor protein e.g. AL. AL amyloidosis is the
respective disease which is the most common systemic
amyloidosis [2,4,6]. Other systemic forms include
reactive (AA with serum amyloid A as the precursor)
and senile (SSA, transthyretin) amyloidosis [4].

The incidence of amyloidosis is highest among adults
aged 6080 years, whereas prior series show a substan-
tially younger median age at diagnosis of around 45—
—55 years [7].

There are limited data on the incidence of amyloidosis
probably because of the rarity and heterogeneity of the
condition.

This work was executed under the project “Map of
health needs — database of systemic and implementation
analyses” co-funded by the European Union Social Fund
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from the Operational Program for the development of
knowledge education.

In the present study we report on the incidence of
non-hereditary amyloidosis based on data from public
health services in Poland, covering both inpatients
and outpatients. Data are given by subtypes from the
National Health Fund between 2013 and 2015.

MATERIAL AND METHODS

Source of data

Amyloidosis patients were identified from the National
Health Fund (2013-2015). In order to ensure that the
reported incidence data included new patients, anyone
previously discharged with an amyloidosis diagnosis
was excluded.

Outcome variables

The 10th revision of the International Classification of
Diseases (ICD-10) was used to identify all first hospital
admissions for the outcome variables of amyloidosis
E85: secondary systemic amyloidosis, E85.3; organ-
-limited amyloidosis, E85.4; other amyloidosis, E85.8;
and amyloidosis, unspecified, E85.9. However, as
amyloidosis diagnostics is time consuming, the
initial discharge may be changed. Therefore, we used
the discharge diagnosis of the last hospitalization.
Diagnostic details are not included among the
discharge data.
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Individual variables

Children and adults (males and females) were included
in the study. The geographic region of residence in
2013-2015 was divided into six regions: Masovian and
Silesian regions (the regions with the largest populations
— each of them with about 5.0 million habitants), and
four other regions (south-east, south-west, north-east
and north-west). Comparable inhabitants live in all of
these regions.

Statistical analysis

The results were calculated to provide to information
on the incidence of rare metabolic diseases in non-
-hereditary amyloidosis in Poland according to the
region of residence where it occurs, age, sex and
subtypes of diagnosis. The person-years were
calculated from the start of follow-up on 1 January
2013, until hospitalization for amyloidosis, death or the
closing date (31 December 2015). We used RStudio v.
1.0.136 for the statistical analyses. The charts included
in the publication were created by using the RStudio
data visualization library — ggplot2 version 2.1.0 and
Microsoft Excel 2013 (especially for making pie charts).

In part of them, the authors used a logarithmic scale on
axes for better presentation of the given phenomenon.

RESULTS

The case numbers of hospitalized amyloidosis patients
are shown in Table I. In the years 2013 to 2015, a total
of 287 patients were identified, giving an incidence of
2.49 per million person-years. Unspecified amyloidosis
was the largest disease category with 169 patients
(incidence 1.46 per million person-years) and organ-
-limited amyloidosis — 60 patients (0.52 per million per-
son-years) — was the second most frequent. In Table II,
the incidence (incidence per million person-years)
divided into men and women is presented. Overall, men
had a somewhat higher incidence than women in each
of the analysed disorders (1.2-fold for the whole group
of non-hereditary amyloidosis). Regardless of sex, the
incidence was 2.49 patients per | million people.
Figures 1-4 represent the index of the recorded
incidence (for 1 million person-years from 2013 to
2015 depending on age and sex). Each graph represents
another disease from the analysed group.

Table I. Numbers and incidence of amyloidosis in hospitalized patients, 2013-2015
Tabela I. Zapadalnosc¢ i liczba chorych hospitalizowanych z powodu amyloidozy w latach 2013-2015

Subtype (CD-10 code) 2013 2014 2015 Total ml:lng:\(:ﬁirl;:rs mI:IngciidLﬁtrl;:i\rs min It'l‘lacti)(ijt:\:(t:-eylears
Secondary systemic amyloidosis (E85.3) 26 24 10 60 0.38 0.55 0.52
Organ-limited amyloidosis (E85.4) 6 4 5 15 0.00 0.16 0.13
Other amyloidosis (E85.8) 20 10 13 43 0.14 0.42 0.37
Amyloidosis, unspecified (E85.9) 54 48 67 169 0.18 1.76 1.46
Al 106 86 95 287 0.67 2.89 249
Table II. Incidence of non-hereditary amyloidosis in men and women
Tabela Il. Zapadalno$¢ na amyloidoze niedziedziczng u mezczyzn i kobiet
Men Women All
ICD-10
N R 95% Cl N R 95% Cl N R 95% Cl
E853 |31 056 036075 |29 049 031066 [ 60 052 039 0.65
E85.4 7 013 003022 | 8 013 004023 |15 0.13 0.06 0.20
E858 |25 045 027062 |18 030 0.16 044 | 43 037 0.26 048
E859 |86 154 121187 |83 139 109169 [169 146 1.24 1.69
Al 149 267 224310 (138 232 193 270 [287 249 220 277

101



ANN. ACAD. MED. SILES. (online) 2021; 75: 99-106

Age-specific incidence (per million person-years)
of patients with E85.3

2,5

1,5

Incidence per million person-years

0,5

0-4 59 10-1415-19 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85+

Age at diagnosis (years)

== e e\ omen Men

Fig. 1. Secondary systemic amyloidosis (E85.3).
Ryc. 1. Amyloidoza wtérna uktadowa (E85.3).

Age-specific incidence (per million person-years)
of patients with E85.4

1,2

0,8

0,6

0,4

Incidence per million person-years

1519 30-34 35-39 40-44 50-54 55-59 60-64 65-69 70-74 75-79 80-84

Age at diagnosis (years)

== \\omen Men

Fig. 2. Organ-limited amyloidosis (E85.4).
Ryc. 2. Amyloidoza ograniczona do okre$lonego narzadu (E85.4).
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Age-specific incidence (per million person-years)
of patients with E85.8

2,5

1,5

0,5

Incidence per million person-years

0-4 59 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84

Age at diagnosis (years)

== \\omen Men

Fig. 3. Other amyloidosis (E85.8).
Ryc. 3. Inne postacie amyloidozy (E85.8).

Age-specific incidence (per million person-years)
of patients with E85.9

%3]

=y

o]

Incidence per million person-years
(5]

[y

0-4 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85+

Age at diagnosis (years)

== \\omen Men

Fig. 4. Amyloidosis, unspecified (E85.9).
Ryc. 4. Amyloidoza nieokreslona (E85.9).

103



ANN. ACAD. MED. SILES. (online) 2021; 75: 99-106

The highest incidence in secondary systemic
amyloidosis is among young people (0—14 years) and
among older people (after 64 years). Among young
patients, boys are characterized by a greater incidence.
The recorded incidence of organ-limited amyloidosis
increases with age. The highest values are in the
70-74 age group and are 1.09 for men and 0.93 for
women. Men have a greater incidence of localized
(organ) deposition of starch masses compared to
women.

The recorded incidence for other amyloidosis increases
with age. The highest values of this incidence were
observed in the age group of 70-74 year-olds. The
recorded incidence was 2.17 for men, and was
significantly higher than in women — 1.16 (the highest
incidence for women was in the age group 80-84 and
is 1.34). Men have a significantly higher incidence of
other amyloidosis after the age of 54.

The recorded incidence for amyloidosis, unspecified
(E85.9) was the highest in the age group 6569 (5.17
for women and 3.68 for men). The incidence of non-
-specific amyloidosis is significantly higher than
E85.3-E85.8. This seems to be due to the difficulty
of identifying the correct disease and coding it as an
undetermined form.

The regional differences in the incidence of non-
-hereditary amyloidosis were also analysed by residence
2013-2015. Detailed data is shown in Table III.

The differences between the individual regions of
Poland were analysed, taking into account the place of
residence of patients in different regions of the country
with non-hereditary amyloidosis in 2013-2015. There
was no statistically significant difference between the
recorded incidence in the analysed regions.

There are no significant differences between men and
women with senile amyloidosis (Table IV).

Table lIl. Regional differences in incidence of non-hereditary amyloidosis, 2013-2015
Tabela lll. Regionalne réznice w zapadalno$ci na amyloidoze niedziedziczng w latach 2013-2015

1€D-10 Region Men Women All
ofresidence | N R 95% Cl N IR 95%Cl N IR 95% Cl
Masovian 8 105 032177 | 5 060 007 112 | 13 081 037 125
S-E 6 045 009 080 | 6 042 008 075 | 12 043 019 068
S-W 1 014 013 041 | 4 052 001 104 | 5 034 004 063
F65.3 N-E 3 043 006092 | 6 081 016 147 | 9 063 022 1.04
N-W 9 064 022106 | 8 054 017 092 | 17 059 031 087
Silesian 1 015 014 045 | - - - - | 1 007 007 022
Masovian - - - - - - - - -
SE 1007 007 022 | 2 014 -005033| 3 011 -001 023
a4 S-W 1014 013041 | - - - - | 1 007 -006 020
N-E - - - - | 6 08 016147 | 6 042 008 075
N-W 4 029 001057 | - - - - | 4 014 000 028
Silesian 1 015 014 045 | - - - - | 1 007 -007 022
Masovian 7 091 024 159 | 4 048 001 095 | 11 069 028 1.09
S-E 4 030 001059 | 6 042 008 075 | 10 036 014 058
cas s S-W 4 056 001 111 | 1 013 013 039 | 5 034 004 063
N-E 5 072 009 134 | 2 027 010 065| 7 049 0.13 085
N-W 4 029 001057 | 3 020 -003043| 7 024 006 042
Silesian 1 015 014 045 | 1 014 -013 042 | 2 015 -0.06 0.35
Masovian 13 170 078 262 | 18 216 116 315 | 31 194 126 262
S-E 18 134 072 196 | 12 084 036 131 | 30 108 069 147
a0 S-w 9 126 044 209 | 4 052 001 104 | 13 088 040 1.36
N-E 10 143 054 232 | 14 190 091 290 | 24 167 100 234
N-W 27 193 120 266 | 23 156 092 220 | 50 174 126 222
Silesian 7 105 027 184 | 11 155 063 246 | 18 131 070 191
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Table IV. Recorded incidence of senile amyloidosis in men and women

Tabela IV. Zarejestrowany wspotczynnik zachorowalno$ci na amyloidaze starczg u mezczyzn i kobiet

Men Women All

ICD-10

N IR 95% Cl N 95% Cl N IR 95% Cl
E85.3 10 147 056 237 |11 102 042 162 |21 119 068 1.70
E85.4 2 029 011 070 | 4 037 001 073 | 6 034 0.07 061
E85.8 1 161 066 257 | 6 056 011 1.00 | 17 096 051 142
E85.9 30 440 282 597 |31 287 1.86 3.88 |61 346 259 433
All 53 777 568 986 | 52 481 351 612 |105 596 4.82 7.10

DISCUSSION obtained results. Nevertheless, it should not be ruled

The current study enriches our knowledge with
information on amyloidosis in a large Polish population.
About 38 million people live in Poland and therefore
the data on amyloidosis are very close to true. In our
research we have shown that in the years 2013 to
2015, a total of 287 patients were identified, giving an
incidence of 2.49 per million person-years.

In order to obtain reliable data in this regard, we have
analysed the material of all patients who used the
public healthcare system in Poland from 2013 to 2015
using the National Health Fund data. Information on
almost everyone of Polish nationality hospitalized in
Poland goes to the National Health Fund database.
The National Health Fund is the payer of the treatment
of all subjects.

Not a great deal of epidemiological data has been
published previously for amyloidosis. Until our
study, amyloidosis had only been reported through
retrospective case series [8]. Kyle et al. [9], having
analysed only 21 subjects, reported an incidence of
AL amyloidosis in nine cases per million person-
-years (95% confidence interval; 5.1-12.8 cases per
million person-years). Nonetheless, they analysed
a small number of subjects. Recently, similar studies
have been carried out in two European regions, the
first was in the UK. Pinney et al. [7] estimated a total
incidence of amyloidosis in England of five cases
per million person-years. Among these cases three
cases per million person-years were the AL type,
and one case, the AA type. Using similar methods,
Hemminki et al. [10] calculated an incidence of
8.29 patients per million person-years in Sweden. In
the present paper (based on the study of the whole
population of a very large country) the incidence was
2.49 per million person-years. The incidence was
therefore about three times lower than in the Swedish
population. However, we would like to add here that
the Polish population is several times (nearly four
times) more than the Swedish population on the one
hand, and on the other hand the Polish population is
more genetically mixed than the Swedish population.
We believe that this could have an indirect effect on the

out that in some of the sufferers incorrect diagnoses
were made. In conclusion, it should be emphasized that
the incidence is within the limits set out above.

The incidence in the Swedish population [10] was little
higher in men than in women (8.59 vs 7.98). Unspecified
amyloidosis was the largest disease category, follow by
secondary systemic amyloidosis. In the Polish study
group a slightly higher incidence of non-hereditary
amyloidosis in men (2.75) than in women (2.32) was
revealed. This difference, however, was statistically
insignificant. No statistically significant differences
between the studied men and women in any of the
analysed amyloidosis subtypes (Table II) were found.
No significant difference in the incidence for men and
women in all the types of amyloidosis (E85.3, E85.4,
E85.8 and E85.9) was discovered.

In the paper presented by Merlini et al. [4], senile
amyloidosis is characterized by a dominance of male
incidence (age of onset higher than 64 years);
practically all the subtypes in the present study were
characterized by a high age male incidence peak and it
is not possible to assign any incidence estimate to senile
amyloidosis. Organ-limited amyloidosis may be caused
by many types of amyloid deposits and it could not be
assigned to a specific amyloidosis subtype [11]. The six
year median survival for this group is commensurate
with limited disease severity. In the Polish population
no statistical differences between men and women were
revealed (Table IV).

Study limitations

In analysing the provided data, we believe that errors
may have occurred in our analysis.

Firstly, we have doubts that all the cases of amyloidosis
included in the ‘“amyloidosis unspecified — E85.9”
group belonged to this group of patients. Perhaps
a larger number of them through more precise diagnosis
analysis would be qualified to another group.

Secondly, similar considerations apply to the group of
“other amyloidosis — E85.8”.

Thirdly, we believe that some cases of secondary
amyloidosis in patients suffering from this
condition, especially in small urban centres or in rural
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centres, were not properly diagnosed. Perhaps this
is why we found a significantly lower incidence of
secondary amyloidosis in the general Polish population
compared to the population of, e.g. Sweden.
Nonetheless, in the current work, we present for the
first time, fully reliable data on the incidence due to
secondary amyloidosis in Poland. To date, not a great
deal of data has been published on this topic. For this
reason, we believe that it would be extremely beneficial
if these data were published. Perhaps they will help to
better understand this issue, to improve the diagnosis
of this condition, and consequently, to develop more
targeted treatment.
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Bipolar pulsed radiofrequency neuromodulation of median nerve
for treatment of carpal tunnel syndrome — a preliminary study

Neuromodulacja bipolarna nerwu posrodkowego za pomoca pulsacyjnego pradu
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ABSTRACT

INTRODUCTION: The results of direct surgical release of the median nerve in patients with carpal tunnel syndrome are
frequently far from being satisfactory. Aim of the presented study is to assess the early results of bipolar pulsed
radiofrequency (PRF) neuromodulation of the median nerve (MN) for treatment of carpal tunnel syndrome (CTS).
MATERIAL AND METHODS: Fifteen adult patients with CTS (10 women and 5 men, mean age 58.5 years) were treated.
The bipolar technique of neuromodulation was applied, with confirmation of the correct electrode position by
neurophysiological examination. The study protocol included the Boston Carpal Tunnel Questionnaire (BCTQ),
Numerical Rating Scale (NRS) for pain assessment and tip pinch strength assessment performed before neuromodulation
as well as 4 and 12 weeks after treatment. Moreover, the sensory nerve conduction velocity (SNCV) was assessed before
and 12 weeks after the intervention.

RESULTS: A significant improvement in symptom severity (33.53 + 8.25 at the baseline vs. 18.33 + 11.06 and
25.67 +12.39 at 4 and 12 weeks) and functional status (21.0 +5.79 vs. 12.07 = 7.20 and 17.73 + 9.09) BCTQ subscores,
as well as tip pinch strength (3.39 + 1.68 vs. 5.86 + 1.98 and 4.93 + 2.22) were observed. A reduction in pain and
improvement in SNCV were also found, but did not reach statistical significance.

CONCLUSIONS: Bipolar PRF neuromodulation of MN is a promising therapeutic tool for patients with CTS and could
potentially be an alternative to direct surgical release of MN. A longer follow-up period is required to assess the longevity
of clinical improvement after the treatment.
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bipolar neuromodulation, carpal tunnel syndrome, median nerve, pulsed radiofrequency
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STRESZCZENIE

WSTEP: Wyniki chirurgicznego odbarczenia nerwu posrodkowego u czesci chorych z zespotem cie$ni nadgarstka sg
niezadowalajgce. Celem pracy jest ocena wczesnych wynikow leczenia zespotu cie$ni nadgarstka (carpal tunnel syn-
drome — CTS) za pomoca bipolarnej neuromodulacji nerwu posrodkowego (median nerve — MN) z uzyciem pradu
0 czestotliwos$ci radiowej w trybie pulsacyjnym (pulsed radiofrequency — PRF).

MATERIAL | METODY: Leczeniu poddano 15 dorostych pacjentéw z CTS (10 kobiet i 5 mezczyzn, $redni wiek
58,5 roku). Zastosowano technike bipolarnej neuromodulacji z uzyciem prgdu PRF. Prawidlowos$¢ potozenia elektrod
potwierdzano neurofizjologicznie. Protoko6t badania sktadal si¢ z kwestionariusza objawoéw zespotu ciesni nadgarstka
(Boston Carpal Tunnel Questionnaire — BCTQ), skali numerycznej NRS (Numerical Rating Scale) dla oceny bolu oraz
oceny sity migéniowej przed neuromodulacja oraz 4 i 12 tygodni po leczeniu. Ponadto oceniano szybko$¢ przewodnic-
twa czuciowego w nerwie posrodkowym (sensory nerve conduction velocity — SNCV) przed i 12 tygodni po interwencji.
WYNIKI: Stwierdzono znamienng poprawe w zakresie podskal BCTQ dotyczacych cigzkosci objawow (33,53 + 8,25
przed zabiegiem vs. 18,33 £ 11,06 i 25,67 + 12,39 po uptywie 4 i 12 tygodni od zabiegu) oraz stanu czynno$ciowego
(21,0+5,79vs. 12,07 +£ 7,201 17,73 +£9,09), a takze poprawe sily migsniowej (3,39 + 1,68 vs. 5,86 = 1,981 4,93 + 2,22).
Ponadto stwierdzono redukcje¢ bolu i poprawe SNCV, jednak parametry te nie osiagngty znamiennosci statystycznej.
WNIOSKI: Neuromodulacja nerwu posrodkowego za pomocg pradu PRF przeprowadzona technika bipolarng jest
obiecujacg metodg leczenia pacjentow z CTS i moze by¢ alternatywa dla chirurgicznego uwolnienia nerwu posrod-
kowego. Dla oceny trwatosci poprawy klinicznej po zastosowanym leczeniu konieczny bedzie dituzszy okres

obserwacji.

StOWA KLUCZOWE

neuromodulacja bipolarna, zespot cie$ni nadgarstka, nerw posrodkowy, prad pulsacyjny o czestotliwosci radiowe;j

INTRODUCTION

Carpal tunnel syndrome (CTS) is the most frequent
human compression neuropathy, with a prevalence of
3-5% in the general population [1,2]. The male/female
ratio is estimated to be 1:3.6 [3]. If left untreated,
compression of the median nerve (MN) can lead to
chronic pain and paraesthesias, hand dysfunction and
neurological deficits. Mild cases usually benefit from
non-surgical treatment, while moderate and severe
cases frequently require surgical intervention — open or
endoscopic carpal tunnel release (CTR) [4].

Surgical treatment carries a risk of complications,
occurring approximately in 25% of cases, with hand
numbness, hematoma and wound infection being the
most frequent [2]. Moreover, the pain persists in 12%,
while 22% of patients develops a new type of pain one
year after CTR — so-called chronic postoperative pain
[5]. Other, less invasive interventional modalities like
pulsed radiofrequency (PRF) neuromodulation of MN
could potentially fill the gap between conservative and
surgical treatment. Unipolar pulsed radiofrequency of MN
was first applied by Haider et al. [6] in a patient with
recurrent CTS after previous surgery, in whom a 70%
symptom reduction was achieved after PRF. In this
particular case, the radiofrequency electrode was posi-
tioned on the median nerve at the level of the cubital
fossa under ultrasound guidance. This site of PRF was
dictated by post-surgical scarring at the wrist.

A randomized clinical trial performed by Chen et al. [7]
in patients with CTS showed significantly better results
of unipolar PRF of MN in comparison with
conservative treatment (wrist splinting). In the cited
study the electrode was positioned at the level of the
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wrist. The purpose of our study was to assess the early
results of bipolar PRF neuromodulation of the median
nerve for the treatment of CTS.

MATERIAL AND METHODS

A prospective observational study was conducted with
a single-group pretest/posttest design, according to the
classification by Berger et al. [8].

Fifteen adults with CTS (10 women and 5 men, the
mean age 58.53 + 10.38 years) were treated. The
bipolar technique of neuromodulation was applied,
with neurophysiological confirmation of the correct
electrode position. The procedure was performed with
a G4 Radiofrequency Generator (Cosman Medical,
Burlington, Mass., USA). Two cannulas (22G, length
50 mm, active tip 4 mm) were arranged in parallel, and
introduced perpendicular to the skin surface, above the
course of MN in the forearm, between the tendons of
the flexor carpi radialis and the palmaris longus
muscles. The first cannula was introduced 4 cm
proximally from the first bracelet (Rascette) line, and
the second was 1 cm proximal to the previous cannula.
The cannulas were navigated towards MN under
electrophysiological guidance; sensory (50 Hz, up to
0.45 V) and motor (2 Hz, up to 1 V) stimulation was
performed via the RF electrode, for each cannula
separately. After an injection of 0.5 ml 0.9% saline
through each cannula, the bipolar PRF was performed
(4 cycles, 2 min each, 2 Hz, 20 ms, 45 V, temperature
not to exceed 42°C). After the procedure, the puncture
sites were dressed in a sterile manner. The PRF
procedures were performed by two surgeons (A. Krzy-
wda and J.L. Stowinski).
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The examination protocol consisted of the Boston
Carpal Tunnel Questionnaire (BCTQ) with the
Symptom Severity Scale (SSS) and Functional Status
Scale (FSS) subscale scores, the Numerical Rating
Scale (NRS) for pain intensity assessment, and tip
pinch strength —all performed at 0, 4 and 12 weeks after
treatment. A neurophysiological examination, including
measurement of the sensory nerve conduction velocity
(SNCV) in the median nerve was performed before and
12 weeks after the PRF procedure.

Ethical approval of the project was obtained from the
Bioethical Committee of the Medical University of Si-
lesia, Katowice, Poland.

Statistical analysis

Continuous variables with normal distribution were
presented as the mean and standard deviation, and those
with non-normal distribution — as the median as well as
lower and upper quartiles. Categorical variables were
expressed as counts and percentages. The differences
between three consecutive time points were compared
using the repeated measures analysis of variance or the
Friedman test for normally or non-normally distributed
data, respectively. Bearing in mind the aim of the study,
we compared only the first and the last time point after

repeated measures tests, using a paired samples t-test or
the Wilcoxon signed-rank test for normally or non-
-normally distributed data, respectively, purposely
without any corrections for multiple comparisons. The
normality of the distribution was assessed using the
Shapiro-Wilk test. A p-value less than 0.05 was
considered statistically significant. Analyses were
performed using SAS software, version 9.4 (SAS
Institute Inc., Cary, NC, USA).

RESULTS

The results of this study are summarized in Table I.

A significant improvement in the SSS and FSS BCTQ
subscores and tip pinch strength were observed.
A reduction in pain and improvement in SNCV were
also found, but did not reach statistical significance.
At baseline, one patient met the criteria of mild CTS,
nine moderate and five severe CTS according to the
neurophysiological grading elaborated by Padua et al.
[9]. At the 12 week follow-up, the grade of three
patients improved, but the difference was not
statistically significant. There were no complications or
side effects from the PRF procedure.

Table I. Summary of results in cohort of fifteen CTS patients treated with median nerve bipolar PRF
Tabela I. Podsumowanie wynikéw leczenia grupy 15 pacjentéw z CTS leczonych za pomocg neuromodulacji nerwu posrodkowego pradem PRF

4 weeks

12 weeks

Variable Baseline after PRF after PRF p —value
BCTQ-SSS 33.53 + 8.25 18.33 + 11.06* 2567 £12.39* <0.0001
BCTQ-FSS 21.0+5.79* 12.07 £7.20* 17.73 £9.09* 0.0006
NRS 6.00 (4.00-7.00)* 3.50 (0.50-4.50)** 3.00 (0.00-5.00)** 0.0596
Tip pinch strength (kg) 3.39+1.68* 5.86 £ 1.98* 493 +2.22* 0.0017
Padua’s et al. classification [9]
(No. of cases is provided)
mild n=1 n/a n=2
moderate n=9 n/a n=10 0.0710
severe n=>5 n/a n=3
SNCV (m/s) 31.50 (0-40.50)* n/a 35.10 (28.00-42.20)** 0.2095

BCTQ - Boston Carpal Tunnel Questionnaire; SSS — Symptom Severity Scale; FSS - Functional Status Scale; CTS - carpal tunnel syndrome; NRS -
Numerical Rating Scale for pain assessment; PRF - pulsed radiofrequency; SNCV - sensory nerve conduction velocity; SD - standard deviation; n/a — not

applicable; * mean + SD; ** median, lower and upper quartiles

DISCUSSION

Pulsed radiofrequency was first applied in the
interventional treatment of pain by Sluijter et al. [10] in
the 1990s. Over the next two decades, a wide spectrum
of clinical applications for PRF emerged, e.g. radicular
pain, facet pain, trigeminal neuralgia, occipital
neuralgia, shoulder pain, knee pain and other pain
syndromes [11,12,13]. It was recently found that
bipolar PRF could be more effective in pain treatment
compared with unipolar PRF. This is probably due to
the larger and denser electrical field between a closely
spaced pair of electrodes [14].

The bipolar PRF of MN for the treatment of CTS was
pioneered by Ruiz-Lopez (Ruiz-Lopez R. Treatment of
carpal tunnel syndrome with pulsed radiofrequency.
Lecture at the Invasive Procedures in Motion
Conference. Swiss Paraplegic Center, Nottwil,
Switzerland, January 18-19, 2008). He performed the
procedure at the wrist, with two electrodes arranged
colinearly and coming from opposite directions (per-
sonal communication). This was actually the first ever
application of bipolar PRF for pain management [15].

Since then, there have been no other reports describing
the application of bipolar PRF in CTS. Our study
demonstrates the effectiveness of bipolar PRF of MN
in a cohort of 15 patients with CTS. Improvement both
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in terms of clinical symptoms and tip pinch strength
was observed. The placement of electrodes in the fore-
arm proved to be technically straightforward and clini-
cally effective.

This brief clinical report has inherent limitations.
A small number of patients was recruited and we did
not perform a long-term follow-up. A longer-term
follow-up will show whether the benefit of bipolar PRF
is maintained over time.

CONCLUSIONS

The favourable early results of bipolar PRF of the
median nerve in patients with CTS encourage a wider
application of this approach by neurosurgeons,
orthopaedists, hand surgeons or pain management
specialists.

Importantly, as a minimally invasive procedure, PRF
can be performed in an outpatient setting. Furthermore,
PRF can be offered to patients awaiting surgical release
of carpal tunnel.

A longer follow-up and recruitment of a larger group of
patients is needed to determine the longevity of clinical
improvement after PRF.
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STRESZCZENIE

WSTEP: Sacharoza, nazywana popularnie przez konsumentéw cukrem rafinowanym, jest substancja bezposrednio ko-
jarzaca si¢ ze smakiem stodkim. Rynek dietetyczny oferuje jednak o wiele wigcej zrodet tego smaku. Celem pracy byto
ustalenie, czy istnieje zwigzek miedzy poziomem wiedzy o substancjach stodzgcych a czynnikami takimi jak: miejsce
zamieszkania, wyksztalcenie, pte¢, wiek lub wskaznik masy ciata (body mass index — BMI), a takze zbadanie wiedzy
ogolnej o substancjach stodzacych i ustalenie, ktory ze stodzikdéw jest najlepiej rozpoznawalny.

MATERIAL | METODY: Badanie przeprowadzono w pigciu laboratoriach ,,Dialab” na terenie Dolnego Slaska w mie-
sigcach kwiecien—maj 2017 r. Dobor proby miat charakter losowy. W badaniu wzigty udziat 132 osoby.

WYNIKI: W badanej populacji pacjentow tylko 15 osob wykazato, ze cierpi na choroby dietozalezne. Odpowiednio
87,9% pacjentow twierdzito, ze odzywia si¢ zdrowo. W grupie najlepiej rozpoznawalnych substancji stodzacych znala-
zty si¢ midd (73%), ksylitol (52%) i stewia (48%). Udowodniono roéwniez istotna korelacj¢ migdzy BMI a poziomem
wiedzy o substytutach cukru.

WNIOSKI: Miejsce zamieszkania, wyksztalcenie, wiek oraz pte¢ nie majg wplywu na Swiadomo$¢ zywieniowa ankie-
towanych. Czynnikiem, ktory odgrywa w tym zakresie role, jest wysokie BMI. Proba ustalenia, czy choroby dietozalezne
majg istotny wptyw na zwigkszanie poziomu wiedzy o substancjach stodzacych, wymaga kontynuacji badan, gdyz spo-
strzezenia wynikajgce z dotychczasowej obserwacji nie wystarczaja, aby to potwierdzi¢. Poziom wiedzy na temat sub-
stancji stodzacych badanych os6b zaklasyfikowano jako akceptowalny.
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ABSTRACT

INTRODUCTION: Sucrose, also referred to as “refined sugar” by consumers, is a substance that is directly associated
with sweet taste. The dietary market, however, offers many more sources of this flavor. The aim of this study was to
determine whether there are relations between the level of sweeteners related knowledge and factors such as place of
residence, education, sex, age or body mass index (BMI). In addition, the overall sweeteners related knowledge was
examined, and it was determined which sweetener is best recognized.

MATERIAL AND METHODS: The study was conducted in five “Dialab” laboratories in the Lower Silesia region from
April to May 2017. The sample selection was random. 132 people participated in the study.

RESULTS: In the studied population only 15 patients showed that they suffered from diet-related diseases.
Approximately 87.9% of the patients claimed that they eat healthy. Honey (73%), xylitol (52%) and stevia (48%) were
found in the group of the most well-known sweeteners. A significant correlation was also found between BMI and the
level of knowledge about sugar substitutes.

CONCLUSIONS: The place of residence, education, age and sex have no influence on the nutritional awareness of
respondents. A factor that plays a role in this regard is a high BMI. An attempt to determine whether diet-related illnesses
have a significant impact on increasing the knowledge about sweeteners requires follow-up studies, as the conclusions
of observations to date are not sufficient to support this claim. The level of knowledge about the sweeteners of the test

subjects is classified as acceptable.

KEY WORDS

diet-related diseases, nutritional knowledge, sweeteners, sugar, sucrose

WSTEP

Rola pozywienia jest zaspokajanie podstawowych
funkcji i potrzeb fizjologicznych oraz psychologicz-
nych cztowieka. Istotnym aspektem zywieniowym
jest spozywanie weglowodandw prostych, jednak zbyt
czeste ich dostarczanie organizmowi przyczynia sie do
rozwoju wielu niezakaznych choréb przewlektych.
W opinii badaczy nadmiar zywnosci rafinowanej w die-
cie wptywa na rozwoj hiperinsulinemii, insulinoopor-
nosci 1 hiperglikemii, ktére moga by¢ przyczyna otyto-
$ci, cukrzycy typu 2 i nowotworéw zywieniowozalez-
nych [1]. W zwiazku z tym coraz cze$ciej podejmo-
wane sg proby zastgpowania cukréw prostych w pro-
duktach spozywczych réznymi substytutami cukru,
ktére maja stodki smak, ale posiadajg niska wartosé¢
energetyczng lub nie posiadaja jej wcale. Rozporzadze-
nie Parlamentu Europejskiego i Rady z dnia 16 grudnia
2008 r. w sprawie dodatkdéw do zywnosci definiuje sub-
stancje stodzace jako ,,substancje stosowane do nadania
srodkom spozywczym stodkiego smaku lub stosowane
w stodzikach stotowych” [2]. Mozna je podzieli¢ na na-
turalne, potsyntetyczne i syntetyczne (intensywnie sto-
dzace) [3].

Celem pracy byto ustalenie, czy istnieje zwigzek mie-
dzy zachorowalno$cia na choroby dietozalezne a §wia-
domoscig zywieniowa badanych, a takze miedzy miej-
scem zamieszkania, plcia, wiekiem, wyksztalceniem
lub BMI a poziomem wiedzy na temat spozycia i ro-
dzajow substancji stodzacych.

MATERIAL | METODY

Badanie przeprowadzono w pigciu laboratoriach ,,Dia-
lab” na terenie Dolnego Slaska w miesigcach kwie-
cien—maj 2017 r. Dobdr proby miat charakter losowy.
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Gltéwnym kryterium wiaczenia do badania byt wiek po-
wyzej 18 lat. W badaniu wzigty udziat 132 osoby, me-
diana wieku wynosita 44 lata. Wszyscy zostali poinfor-
mowani o celu badan, ich anonimowosci oraz wykorzy-
staniu uzyskanych wynikow. Narzgdziem badawczym
byt autorski kwestionariusz, ktory zawierat 16 pytan
dotyczacych nawykéw zywieniowych i 12 pytan oce-
niajacych wiedze o substancjach stodzacych, m.in. cu-
krze rafinowanym, fruktozie, aspartamie, syropie glu-
kozowo-fruktozowym (HFCS) itp.

Zgromadzone dane poddano analizie statystycznej
w programach MS Excel 2010 oraz MS R Open 3.3.3.
Przeanalizowano zalezno$¢ mig¢dzy cechami respon-
dentow a poziomem zadeklarowanej wiedzy z zakresu
substancji stodzacych oraz zastosowania tej wiedzy
W zyciu codziennym. Zbiér danych obejmowal 141
przypadkéw, 67 zmiennych. Po odrzuceniu brakuja-
cych obserwacji oraz zmiennych nieistotnych z punktu
widzenia analizy (czas wypetniania ankiety) analizie
poddano zbioér 132 przypadkow, 66 zmiennych.
Pierwszym krokiem byta konstrukcja wskaznikow
okreslajgcych stan wiedzy na temat substancji stodzg-
cych (dalej ,,wiedza”) oraz stosowania posiadanej wie-
dzy w zyciu codziennym (,,stosowanie”). W tym celu
pytania podzielono na dwie grupy: pytania dotyczace
stylu zycia oraz pytania weryfikujace stan wiedzy re-
spondentow. Nadane zostaty wagi: 1 dla odpowiedzi
poprawnej w przypadku pytan o wiedz¢ lub odpowie-
dzi sugerujacej poprawny sposoéb odzywiania w przy-
padku zmiennej ,,stosowanie”. Nastgpnie zmienne ze-
standaryzowano wedlug rownania:

x; — min(x)

Z; =

max(x) — min(x)

gdzie zj oznacza kolejna znormalizowang obserwacje,
a X kolejna obserwacj¢ zmiennej X. Wskaznik masy
ciata (body mass index — BMI) wyliczony zostal na
podstawie danych biometrycznych zadeklarowanych
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przez respondentdw jako potencjalna zmienna mogaca
mie¢ wplyw na poziom zadeklarowanej wiedzy. Zgod-
nie z ustaleniami Swiatowej Organizacji Zdrowia, pod-
jetymi w czerwcu 1997 r. w Genewie, nieprawidtowa
mas¢ ciata rozpoznaje si¢ na podstawie BMI wyrazo-
nego jako iloraz masy ciata w kilogramach przez
wzrost w metrach podniesiony do potegi drugiej [4].

WYNIKI

Charakterystyke grupy badanej z uwzglednieniem pici,
miejsca zamieszkania, wyksztalcenia, masy ciala wg
BMI oraz samooceny stanu zdrowia i odzywiania
przedstawiono w tabeli I.

Najbardziej znanymi substancjami okazaly si¢ cukier
biaty, cukier trzcinowy i mioéd — 100% ankietowanych
zadeklarowato znajomo$¢ tych produktéw. Fruktozg
zna 111 badanych (84,1%), HFCS i stewi¢ po 98
(74,2%), ksylitol 92 (69,7%), a aspartam jedynie 87 ba-
danych (65,9%; ryc. 1).

Badani odpowiadali na pytania dotyczace czestosci
spozycia substancji stodzacych (ryc. 2). Kilka razy
W ciaggu dnia spozywane byty: cukier bialty — 29 bada-
nych (22%), HFCS — 11 (8,3%), cukier trzcinowy —
8 (6%), miod — 3 (2,3%), ksylitol — 3 (2,3%) oraz fruk-
toza — 3 (2,3%). Raz dziennie w diecie obecne byty:
aspartam — u 32 badanych (24,2%), cukier rafinowany
—Uu 19 (14,4%), mioéd — u 16 (12,1%), fruktoza — u 11
(8,3%) oraz cukier trzcinowy — u 3 (2,3%). Kilka razy
w tygodniu spozywano: cukier biaty — 29 badanych
(22%), cukier trzcinowy — 34 (25,8%), miod — 39
(29,5%), stewig — 32 (24,2%), ksylitol — 31 (23,5%),
aspartam — 32 (24,2%), fruktoze — 34 (25,8%) oraz
HFCS —31 (23,5%). Raz w tygodniu badani spozywali:

120%
100%
80%
60%
40%

20%

Odsetek respondentéw

0%

fruktoza

cukier
trzcinowy

cukier
biaty

cukier biaty — 16 (12,1%), cukier trzcinowy — 5 (3,8%),
mioéd — 21 (15,9%), stewie — 3 (2,3%), ksylitol — 3
(2,3%), aspartam — 5 (3,8%), fruktoze — 5 (3,8%)
i HFCS -5 (3,8%).

Tabela I. Charakterystyka grupy badanej
Table I. Characteristics of studied group

Zmienna N (%)

Pte¢

Kobiety 75 (56,8)

Mezczyzni 57 (43,2)

Ogotem 132 (100,0)
Miejsce zamieszkania

Miasta od 50 do 100 tys. mieszkaficow 18 (13,6)

Miasto powyzej 100 tys. mieszkancow 94 (71,2)

Wies$ 20 (15,2)
Wyksztalcenie

Podstawowe 14 (10,6)

Zawodowe 0 0

Srednie 44 (33,3)

Wyzsze 74 (56,1)
Klasyfikacja zaburzen masy ciata (BMI)

17,0-18,49 — niedowaga 1 (0,8)

18,5-24,9 - prawidtowa masa ciata 119 (90,1)

25,0-29,99 - nadwaga 12 9,1

2 30,0 - otytos¢ 0 0
Samoocena stanu zdrowia

Dobry/bardzo dobry 101 (76,5)

Poprawny 20 (15,2)

Zlylbardzo zly 1 (8,3)
Samoocena stanu odzywiania

Niezdrowy 16 (12,1)

Raczej zdrowy 84 (63,6)

Zdrowy 32 (24,3)

HFCS

N - liczba badanych

ksylitol —aspartam stewia

Substancje stodzace

Ryc. 1. Najbardziej znane substancje stodzace wsréd respondentéw (N = 132).

Fig. 1. The most well-known sweeteners among respondents (N = 132).
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cukier biaty

cukier trzcinowy

38,90%

miéd 29,50%
4 30,30%

(]
(5]
S stewia
3
- 71,20%
2
(%)
c
8
é ksylitol
v B 65,90%

aspartam

69,70%
fruktoza
53,80%
I 8,30%
HFCS 23,50%
54,50%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Odsetek respondentéow

@ kilka razy w ciggu dnia B raz dziennie

raz w tygodniu

1-5 razy w miesigcu

1 kilka razy w tygodniu

E nie spozywam

Ryc. 2. Czestos$¢ spozycia wybranych substancji stodzgcych wsréd respondentéw (N = 132).
Fig. 2. Frequency of consumption of selected sweeteners among respondents (N = 132).

Badani odpowiedzieli na seri¢ pytan dotyczacych wy-
branych substancji stodzacych (ryc. 3). Najbardziej
znang substancja okazat si¢ miod — 96 ankietowanych
(72,7%) poprawnie odpowiedzialo na pytania doty-
czace tej substancji. Kolejng byt ksylitol — 68 (51,5%)
poprawnych odpowiedzi. Dziatanie i charakterystyka
stewii byta znana 63 respondentom (47,7%), a HFCS
jedynie 29 (22%).

Finalnie jako zbior danych wejsciowych do dalszych
analiz postuzyl zestaw czterech zmiennych ciagtych:
wiek, BMI, wiedza oraz stosowanie (tab. I1).

Jako cechy jakosciowe respondentow dalszej analizie
poddano takie czynniki jak: pte¢, samoocena stanu
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zdrowia, wyksztalcenie, miejsce zamieszkania, scho-
rzenia towarzyszace, samoocena sposobu odzywiania.

Badanie zaleznosci pomigdzy czynnikami rozpoczgto
od badania wiasciwosci zbioru danych — rozktadow
dystrybucji zmiennych ilo§ciowych oraz struktury ko-
relacji wewnatrz zbioru danych. Wyniki ilustruje ry-
cina 4, gdzie liczby wypekniajace pola wykresu ozna-
czaja wspdlczynnik korelacji Pearsona pomigdzy
zmiennymi, a liczba gwiazdek przyblizong istotnos¢
wg schematu: *** warto$¢ p <0,01, ** wartos¢ p <0,05
oraz * dla wartosci p < 0. Ponizej diagonalnej wykresu
znajduja si¢ pogladowe wykresy obrazujace liniowos¢
(lub jej brak) w korelacji migdzy zmiennymi.
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30%
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20%
10%
0%

ksylitol

72,70%

27,30%

stewia

midd

Substancje stodzgce

E poprawne odpowiedzi

btedne odpowiedzi

Ryc. 3. Wiedza respondentéw na temat wybranych substancji stodzacych (N = 132).

Fig. 3. Knowledge of selected sweeteners among respondents (N = 132).

Tabela II. Statystyki opisowe dotyczace takich zmiennych jak: wiek, BMI, wiedza oraz stosowanie substancji stodzacych w grupie respondentow (N = 132)
Table Il. Descriptive statistics on variables such as age, BMI, knowledge, and use of sweeteners in group of respondents (N = 132)

Statystyki opisowe Wiek Wiedza Stosowanie
Liczba obserwacji 132,000000 132,000000 132,000000 132,000000
Minimum 18,000000 18,000000 0,000000 0,000000
Maximum 72,000000 33,000000 1,000000 1,000000
1. Quartile 37,000000 23,740880 0,281938 0,344528
3. Quartile 50,000000 27,064878 0,541767 0,619052
Srednia 43977273 25,446191 0,407759 0,488297
Mediana 44,000000 25411693 0,410759 0,496826
Suma 5805,0000 3358,897173 53,824154 64,455188
SE Mean 0,925171 0,224570 0,015720 0,018654
LCL Mean 42,147064 25,001939 0,376660 0,451395
UCL Mean 45,807481 25,890443 0,438857 0,525198
Wariancja 112,984212 6,656957 0,032620 0,045931
Odchylenie 10,629403 2,580108 0,180611 0,214316
Skosénosé -0,017308 0,111803 0,104023 -0,052991
Kurtoza 0,022052 0,128535 -0,024959 -0,435306

BMI - wskaznik masy ciata (body mass index); SE — btad standardowy (standard error); LCL - dolna granica kontrolna (lower control limit); UCL - gérna

granica kontrolna (upper control limit)

Wszystkie zmienne maja rozklad normalny, istnieje do-
datnia korelacja na poziomie 68% migdzy wysokim
BMI a wiedza o stodzikach oraz 44% korelacji miedzy
BMI a stosowaniem stodzikow. Wiedza na temat sto-
dzikow oraz ich spozycie sg skorelowane w 37%.
Istnieje tez odwrotna korelacja pomigdzy wiekiem
a wiedza na poziomie 0,46%.

W celu wykazania ewentualnej stratyfikacji responden-
tow z powodu réznicowania zmiennych ilo$ciowych
przez zmienne jakosciowe wykonano wizualizacje ba-
danych os6b w wymiarach (,,stosowanie” x ,,wiedza”)

z uwzglednieniem wskaznika BMI jako powierzchni
punktu. Nastgpnie kolory punktow zostaly ustalone tak,
aby odpowiadaty kolejnym poziomom cech jakoscio-
wych.

Rycina 5, dotyczaca zréznicowania w zalezno$ci od
subiektywnej oceny stanu zdrowia, ilustruje duzg dys-
proporcje klas oraz brak wyraznej granicy rozdziatu
miedzy nimi. Rycina 6 — zréznicowanie w zaleznosci
od ptci — ilustruje brak roznicowania/skupisk. Rycina 7
— zrdznicowanie w zaleznosci od wyksztatcenia —
wskazuje na brak widocznego podzialu. Rycina 8
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ilustruje brak réznicowania w zalezno$ci od miejsca
zamieszkania. Na rycinie 9 widoczne sg skupiska 0s6b
ze zdiagnozowang chorobg dietozalezng. Rycina ilu-
struje zwigkszony poziom wiedzy z zakresu substancji
stodzacych w tej grupie osob (wykres pokazuje przesu-
nigcie dystrybucji zmiennych w grupie ,.tak” w kie-
runku maximum). Doktadna analiza wplywu tego
czynnika przeprowadzana jest w trakcie tworzenia mo-
deli. Rycina 10 — zréznicowanie w zalezno$ci od su-
biektywnej oceny sposobu odzywiania — ilustruje brak
efektu. Poniewaz opisywane dane charakteryzowaty
si¢ rozkladem normalnym oraz istnieja widoczne li-
niowe zalezno$ci migdzy nimi (ryc. 10) jako metode
opisu zmiennych (wiedza, stosowanie) zastosowano
model regresji liniowej. Poczatkowo w obu przypad-
kach jako model startowy uzyto wszystkie zmienne
ilosciowe oraz jakosciowe.

Badano czynniki warunkujace poziom wiedzy na
temat substancji stodzacych. Po zakonczeniu iteratyw-
nego doboru zmiennych uzytych w modelu, metoda

krokowego odrzucania zmiennych opartych na mini-
malizacji warto$ci Bayesowskiego kryterium informa-
cyjnego Schwarza, jedynymi istotnymi zmiennymi
objasniajacymi poziom wiedzy okazaty si¢ wskaznik
BMI oraz wiek, ttumaczac 65% wariancji wérod re-
spondentow.

W celu zbadania zaleznoséci migdzy zdiagnozowaniem
choroby a stanem wiedzy (ryc. 9) wykonano test Wil-
coxona oraz test t-studenta. Nie potwierdzily one jed-
nak istotnej statystycznie roznicy — ani pod katem po-
siadanej wiedzy, ani zadeklarowanego jej stosowania —
pomigdzy stanem wiedzy osob, u ktorych zdiagnozo-
wano choroby dietozalezne, a osobami zdrowymi.

W przypadku badania czynnikow majacych wptyw na
stosowanie wiedzy w zyciu codziennym jedyna istotng
zmienng okazat si¢ wskaznik BMI. Poniewaz koncowy
model tlumaczyt niespelna 20% og6lnej wariancji,
mozna wnioskowac, iz czynniki warunkujace stosowa-
nie wiedzy na temat substancji stodzacych w zyciu co-
dziennym leza poza zakresem czynnikow badanych.
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Ryec. 4. Wtasciwosci zbioru danych zmiennych ilosciowych oraz struktura korelacji wewnatrz zbioru danych.
Fig. 4. Properties of quantitative variable data set and structure of correlation within data set.

116



K. Krupa-Kotara i wsp.: WIEDZA PACJENTOW O SUBSTANCJACH SLODZACYCH

@ cdobry/b.dobry
1 o
> @ poprawny
[+] © zlybaly
Q
° * o o
0.8 ° &
® o L4
& ° ° [ ] ® ® $0 [ ]
w o ¥R DX g
° @
¥ 0.6 °
= .‘. o a ) . [ ] s
L] L]
S ° N - 9% %
2 ° @ o ® 2 (2] o
] o [ ] b .O’ °, ®
LY ° g R T »
- e ° .. o
°
b o’ s %
0.2 ° L L ®
° S, o
° o
0 . =
0 0.2 0.4 0.6 0.4 1
wiedza
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Fig. 5. Differentiation of "use" x "knowledge" depending on subjective assessment of health condition (N = 132).
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Ryc. 6. Zréznicowanie ,stosowanie” x ,wiedza” w zaleznosci od pfci (N = 132).
Fig. 6. Differentiation of "use" x "knowledge" depending on sex (N = 132).
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Ryc. 7. Zréznicowanie ,stosowanie” x ,wiedza” w zaleznosci od poziomu wyksztatcenia (N = 132).
Fig. 7. Differentiation of "use" x "knowledge" depending on level of education (N = 132).
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Ryc. 8. Zréznicowanie ,stosowanie” x ,wiedza” w zalezno$ci od miejsca zamieszkania (N = 132).
Fig. 8. Differentiation of "use" x "knowledge" depending on place of residence (N = 132).
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Ryc. 9. Zréznicowanie ,stosowanie” x ,wiedza” w zaleznosci od zdiagnozowania choréb dietozaleznych (N = 132).
Fig. 9. Differentiation of "use" x "knowledge" depending on diagnosed diet-related diseases (N = 132).
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Ryc. 10. Zréznicowanie ,stosowanie” x ,wiedza” w zaleznosci od subiektywnej oceny sposobu odzywiania (N = 132).
Fig. 10. Differentiation of "use" x "knowledge" depending on subjective assessment of diet (N = 132).

Parametry modelu wskazuja, ze na poziom wiedzy
wplywaja BMI oraz wiek. Osoby z wyzszym BMI
posiadaja wieksza wiedze. Negatywny wplyw na
wskaznik ma wiek (osoby starsze posiadaja $rednio
mniejsza wiedz¢). Stosowanie wiedzy uzaleznione
jest gtownie od wspolczynnika BMI, jednak tluma-

czy on jedynie 20% wariancji. Nie udato sie
potwierdzi¢ réznicowania poziomu wiedzy lub jej
stosowania przez zawarte w danych zmienne
jakosciowe (ple¢, choroby dietozalezne, wyksztat-
cenie), mimo iz wizualizacje danych moglyby to
sugerowac.
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DYSKUSJA

Na przestrzeni ostatnich 30 lat spozycie niskokalo-
rycznych substancji stodzacych gwaltownie wzrosto.
Trend ten bedzie si¢ zapewne utrzymywat ze wzgledu
na realizacj¢ zalecen obnizania kalorycznosci produk-
tow przez producentow zywnosci [5]. Duza liczba kon-
sumentow bezposrednio kojarzy smak stodki z cukrem
rafinowanym — sacharozg. Na rynku jest jednak o wiele
wigcej zrodet tego smaku. Popularne, stodkie dodatki
do zywnosci dzieli si¢ na naturalne i syntetyczne. Zali-
czamy do nich m.in. fruktoze, miod, stewig, ksylitol,
syrop glukozowo-fruktozowy oraz aspartam. Czg$¢
Z nich nie dostarcza organizmowi kalorii, inne nato-
miast sg tak intensywne, iz stosuje si¢ je w bardzo nie-
wielkich ilo$ciach, w zwigzku z czym dostarczaja zni-
komg ilo$¢ energii. Zamienniki popularnej sacharozy
stajg si¢ coraz bardziej popularne. Przyczyny nalezy
szuka¢ w pozadanych efektach, jakimi sa obnizona ka-
loryczno$¢ produktu, niski indeks glikemiczny lub
dziatanie antybakteryjne i przeciwprochnicze. Ponadto
producenci dodaja tego typu substancje w celu uzyska-
nia okres$lonych cech organoleptycznych, poprawy tek-
stury, koloru oraz trwatosci produktu [6].

Zgodnie z zaleceniami Polskiego Towarzystwa Dia-
betologicznego (PTD) kluczowym dziataniem zapobie-
gajacym nadwadze i otytosci jest obnizenie gestosci
energetycznej spozywanych pokarméw, co mozna
uzyska¢ np. poprzez modernizowanie procesow tech-
nologicznych zywno$ci [3]. Stosowanie substancji
intensywnie stodzacych pozwala obnizy¢ kalorycznosc¢
z jednoczesnym zachowaniem waloréw smakowych
[3]. Polskie Towarzystwo Diabetologiczne oraz Pol-
skie Towarzystwo Badan nad Otytoscig (PTBO) reko-
menduja te substancje jako bezpieczne i zalecaja ich
uzycie w grupie osoéb z nieprawidlowa masg ciala
oraz przy zaburzeniach gospodarki weglowodanowe;j
w organizmie [3,7].

Badanie prowadzone przez National Institute of Nutri-
tion, dotyczace spozycia produktow z dodatkiem sub-
stancji intensywnie stodzacych wsrdd pacjentow ambu-
latoryjnych, wykazato, ze 94% chorych na cukrzyce
typu 2 styszato o substancjach intensywnie stodzacych,
a 50% stosowato je regularnie w swojej diecie. Do naj-
bardziej popularnych nalezaty sacharyna, sukraloza
i aspartam, ktorych uzywano do stodzenia kawy czy
herbaty [3,8]. W badaniu wlasnym wykazano, ze naj-
czesciej stosowany byl miod. Znato go az 72,7% re-
spondentow. To popularna substancja stodzaca o prze-
ciwzapalnych wiasciwosciach i prawdopodobnie dla-
tego znana jest tak wysokiemu procentowi ankietowa-
nych. Aktualna moda na zdrowa Zywno$¢ rowniez
moze si¢ przyczynia¢ do rozpoznawalnosci miodu. Na-
lezy on do tzw. zywnosci funkcjonalnej, ktéra ma nau-
kowo udowodniony korzystny wptyw na organizm.
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Znacznie mniej 0sob, bo 51,5%, poprawnie odpo-wie-
dziato na pytania dotyczace ksylitolu. Stewia zostala
rozpoznana przez 47,7% respondentow, aspartam przez
39,6%, a HFCS przez 22%. Niezadowalajaca jest zna-
jomos¢ aspartamu — mimo wielu badan przeprowadzo-
nych w celu poznania tej substancji — oraz HFCS. Bo-
carsly i wsp. wykazali, ze spozycie HFCS moze wpty-
waé na przyrost masy ciatla oraz wzrost brzusznej
tkanki tluszczowej [9]. Nalezatoby zatem zwigkszy¢
wysitki w celu edukacji spoteczenstwa.

W pracy zbadano zaleznos¢ migedzy poziomem wiedzy
dotyczacej spozycia i rodzajow substancji stodzacych
a wiekiem konsumentoéw, BMI, miejscem zamieszka-
nia, wyksztalceniem oraz stanem zdrowia. W wynikach
wykazano korelacje migdzy wzrostem wiedzy bada-
nych a ich BMI. Najprawdopodobniej moze to wynikac
z checi utraty masy ciala oraz szukania alternatywy
stodkiej zywnos$ci. Wigksze zainteresowanie konsu-
mentow moze tez by¢ skutkiem budowania wiasnej
swiadomosci. Poznanie konsekwencji nadmiernego
spozycia cukru spowodowato wzrost liczby niskokalo-
rycznych substancji stodzacych na rynku [5]. Prawdo-
podobne jest, ze grupa odbiorcow z BMI powyzej
normy wykazuje wigksze zainteresowanie tym tema-
tem, a w zwiagzku z tym wigksza wiedzg.

W badaniu nie udokumentowano wptywu miejsca za-
mieszania, pici lub wyksztalcenia na poziom wiedzy
o substancjach stodkich. Dane sugeruja, ze moze
istnie¢ zwigzek pomigdzy zachorowalno$cig na cho-
roby dietozalezne a wyzszym poziomem wiedzy u tych
chorych w poréwnaniu z osobami zdrowymi. Jednak
w grupie badanych zanotowano zbyt mato przypadkow
choréb dietozaleznych, aby uzyska¢ moc testu wy-
starczajaca do potwierdzenia tej hipotezy. Powyzsza
obserwacja moze wynikaé z szerzenia przez lekarzy za-
lecen wystosowanych przez PTBO oraz PTD, ktore su-
gerujg wprowadzenie alternatywnych substancji sto-
dzacych U os6b z nieprawidtowa glikemiag na czczo,
zdiagnozowang cukrzyca typu 2, a takze nietolerancja
glukozy. Epidemia przewlektych choréb niezakaznych
wynika ze Zle zbilansowanej diety, obfitujacej w wy-
soko przetworzong zywno$¢, w ktorej sktad wchodza
tluszcze nasycone oraz cukier — sacharoza [10]. Praw-
dopodobne jest, ze zwigkszone ryzyko zgonu, bedace
efektem nieleczenia choréb dietozaleznych i nieko-
rzystnych zmian w diecie, sktonito dang grupe respon-
dentow do poszerzenia wiedzy w zakresie Zywienia.
Nalezy wspomnie¢ o istotnej obserwacji zanotowanej
w wyniku przeprowadzonego badania. Zaobserwo-
wano odwrotna korelacj¢ migdzy wiekiem a poziomem
wiedzy ankietowanych. Moze to mie¢ bezposrednie od-
bicie w rozwoju zespotu metabolicznego (ZM) [11].
Nalezatoby si¢ zastanowié, czy spadek §wiadomosci
zywieniowej moze mie¢ az tak istotny wptyw na wzrost
liczby chorych. W celu potwierdzenia tej tezy zasadne
bylyby kolejne badania w tym zakresie. Ich rezultat
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moglby wskazywaé na potrzebe edukacji dotyczacej
spozycia substancji stodzacych grup spotecznych
szczegblnie narazonych na rozwdj ZM.

Mimo wielu badan na temat negatywnego efektu spo-
zywania nadmiernej iloéci cukru to wiasnie sacharoza
okazala si¢ najcze$ciej wybierang substancja stodzaca.
Wynika to z tatwej dostgpnosci, niskiej ceny oraz po-
wszechnego jej stosowania w produkeji cukierkow,
ciast, owocow kandyzowanych czy dzemow [12]. We-
dlug Amerykanskiego Towarzystwa Kardiologicznego
maksymalne spozycie cukru u kobiet powinno wynosié
6 tyzeczek dziennie, U mezezyzn — 9. Takie ogranicze-
nie pozwoli na utrzymanie statej masy ciata oraz zapo-
biegnie konsekwencjom takim jak zaburzenia gospo-
darki lipidowej, insulinooporno$¢ lub stany zapalne
w organizmie [13]. Englund-Ogge i wsp. [14] przeba-
dali ponad 60 000 kobiet w celu ustalenia zaleznosci
miedzy spozyciem sacharozy oraz sztucznych substan-
cji stodzacych a przedwczesnym porodem. Udowod-
nili, ze duze spozycie stodzonych napojow moze wply-
waé¢ na podwyzszone ryzyko przedwczesnych poro-
dow. W zwiazku z tym nalezy w dalszym ciggu udo-
stepnia¢ wiedze i edukowaé spoteczenstwo w zakresie
szkodliwosci zle zbilansowanej diety. Swiatowa Orga-
nizacja Zdrowia podkresla, ze ograniczenie spozycia
cukrow prostych do poziomu ponizej 10% energii w ca-
lodniowym wyzywieniu jest najlepsza prewencja cho-
rob przewleklych, w tym otylosci oraz prochnicy ze-
bow [15].

Badano zalezno$¢ migdzy subiektywng oceng stanu
zdrowia oraz stosowanej diety a spozyciem substancji
stodzacych. W tym wypadku nie wykazano istotnych
korelacji. Przyczyna lezy w wysokim odsetku respon-
dentow (76,5%), ktorzy uznali swoj stan zdrowia za do-
bry lub bardzo dobry. Dodatkowo jedynie 12% bada-
nych wykazato, ze odzywia si¢ w sposob zle zbilanso-
wany. Tak mata liczba respondentéw nie umozliwila
przeprowadzenia wiarygodnych testow statystycznych.

Zastosowanie substytutow cukru w zywnosci i napo-
jach moze prowadzi¢ do wielu korzystnych efektow
zdrowotnych, jednak powinno by¢ polaczone z regu-
larng aktywnoscia fizyczng i zdrowym stylem zycia [3].
Nalezy zatem podkresli¢ ich korzystna role jako alter-
natywy dla cukru — uwzgledniajac réwniez przeciw-
wskazania do ich stosowania — a zadaniem dietetykow
»powinno by¢ uwzglednienie i przekazanie pacjentom
uzasadnienia takich postgpowan w modelu dietetycz-
nym i terapeutycznym” [3].

WNIOSKI

1. Miejsce zamieszkania, wyksztatcenie oraz pte¢ nie
maja wpltywu na §wiadomo$¢ zywieniowg ankieto-
wanych. Czynnikiem, ktéry odgrywa w tym zakre-
sie rolg, jest wysokie BMI.

2. Proba ustalenia, czy choroby dietozalezne majg
istotny wplyw na wzrost poziomu wiedzy o sub-
stancjach stodzacych, wymaga kontynuacji badan,
gdyz spostrzezenia wynikajace z dotychczasowe;j
obserwacji nie wystarczajg, aby to potwierdzi¢.

3. Poziom wiedzy badanych na temat substancji sto-
dzacych zaklasyfikowano jako akceptowalny, jed-
nak nalezy zwigksza¢ $wiadomos$¢ pacjentow
w tym zakresie.

4. Przeprowadzone badanie wskazuje, ze stan wiedzy
W zakresie znajomosci naturalnych substancji sto-
dzacych — miodu — jest dobry. Wiekszos$¢ badanych
potrafita tez poprawnie odpowiedzie¢ na pytania
dotyczace coraz popularniejszego substytutu sacha-
rozy —ksylitolu. Znaczna cz¢$¢ respondentow miata
problem z rozpoznaniem HFCS, stodziku po-
wszechnie uzywanego W produkcji artykutow spo-
zywcezych. Istotne jest zwickszenie $wiadomosci
spoteczenstwa w tym zakresie.
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OPIS PRZYPADKU
CASE REPORT

Solitary cerebellar metastasis from bladder cancer

Pojedynczy przerzut mozdzkowy jako pierwotna manifestacja
raka pecherza moczowego

Konrad Majcherczyk">' , Mateusz Marcinek, Marcel Nowak, Michat Tkocz

Department of Urology, Faculty of Medical Sciences in Katowice, Medical University of Silesia, Katowice, Poland

ABSTRACT

Brain metastases are quite rare in the course of bladder cancer and occur in only 1-7% of these patients. In most cases,
cerebral metastases are secondary to visceral and lymph node metastases. A single cerebellar metastasis as the primary
manifestation of transitional cell carcinoma (TCC) has only been reported in few cases. A 55-year-old man presented
to the hospital with persistent headaches, accompanied by nausea and balance disturbance lasting for three weeks.
Computed tomography (CT) of the head revealed a nodular lesion measuring 28 x 24 x 22 mm in diameter, located
in the cerebellar vermis. Subsequently, a CT scan conducted of the chest, abdominal cavity and lesser pelvis revealed
a tumor in the urinary bladder with concomitant right hydronephrosis. No lymphadenopathy nor signs of other metastases
were found. Craniotomy with complete tumor resection and external ventricular drainage was performed. The patient
underwent transurethral electroresection of the bladder tumor involving the right part of the bladder trigone with the
right ureteral orifice and the right bladder wall. The histopathological and immunohistochemical examination of both
the cerebellar and bladder tumors confirmed high grade muscle invasive bladder cancer (T2, HG). Based on these
findings, the patient was diagnosed with cerebellar metastasis from primary bladder cancer. The patient did not consent
to the proposed cystectomy and was transferred to the oncology department where he was qualified for brain and pelvic
radiotherapy and subsequent systemic chemotherapy.

This case is an example that bladder cancer (stage T2) may develop without urologic symptoms.

KEY WORDS
bladder cancer, central nervous system, transitional cell carcinoma, cerebellar metastasis

STRESZCZENIE

Posrod pacjentdéw z rakiem pecherza moczowego przerzuty do mézgu sa rzadko spotykane i dotycza okoto 1-7%
chorych z naciekajacym rakiem pecherza. W wigkszosci przypadkow przerzuty mozgowe sg wtorne do obecnych juz prze-
rzutow w narzadach trzewnych i weztach chtonnych. Pierwotna manifestacja raka przejsciowokomorkowego (transitio-
nal cell carcinoma—TCC) jako pojedynczy przerzut mézdzkowy zostata opisana w pojedynczych artykutach. M¢zczyzna
55-letni zgtosit si¢ do szpitala z powodu uporczywych dolegliwosci bolowych glowy z towarzyszacymi nudnosciami.
Objawom towarzyszyly zaburzenia réwnowagi. Tomografia komputerowa (TK) glowy wykazata obecnos¢ zmiany
guzowatej o wymiarach 28 x 24 x 22 mm w gornej czgéci robaka mézdzku. Badanie TK klatki piersiowej, jamy brzuszne;j
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i miednicy matej uwidocznito zmiang¢ guzowata w obrebie pecherza moczowego z poszerzeniem uktadu kielichowo-
-miedniczkowego nerki prawej. Nie stwierdzono powigkszonych weztow chtonnych ani cech innych przerzutow. Wyko-
nano kraniotomig¢ i zewngtrzny drenaz komor mozgu, usuwajac guz. Pacjenta zakwalifikowano do przezcewkowe;j elek-
troresekcji zmiany guzowatej w obrebie pecherza. Guz obejmowat cze$¢ trojkata pecherza moczowego wraz z ujsciem
prawego moczowodu i wigksza cze$¢ prawej Sciany pecherza. Badania histopatologiczne i immunohistochemiczne obu
tkanek guzowatych (mézdzku i pecherza) potwierdzily obecnos¢ komorek raka przejsciowokomorkowego o wysokim
stopniu ztosliwosci (high grade — HG) z inwazja mig§niowa w obrebie wypieracza pecherza (T2, HG). Na tej podstawie
u chorego rozpoznano naciekajacego raka pecherza z przerzutem do mozdzku. Pacjent nie wyrazit zgody na cystektomig
i zostal przekazany na oddziat onkologii, gdzie zakwalifikowano go do radioterapii glowy i miednicy oraz nastgpowe;j
chemioterapii.

W pracy opisano przypadek rozleglego guza pecherza moczowego T2, ktdry rozwinat si¢ bez typowych objawow uro-

logicznych.

StOWA KLUCZOWE

rak pecherza, osrodkowy uktad nerwowy, rak przejsciowokomorkowy, przerzut mézdzkowy

INTRODUCTION

Bladder cancer is the most prevalent malignancies of
the urinary tract. In Poland in 2018 a total of 7494 new
cases of bladder cancer (5612 men and 1882 women)
was registered, which corresponds to 6.7% male and
2.2% female malignant neoplasms.

The worldwide age-standardized incidence rates
(ASRs) from bladder cancer is 9.1 per 100 000 for
men and 2.2 per 100 000 for women. In Europe, the
highest incidence of bladder cancer was reported in the
western region (17.4 in men and 4.4 in women) and in
the southern region (20.7 in men and 6.2 in women),
followed by northern Europe (13.7 in men and 4.7 in
women). The lowest incidence was observed in eastern
European regions (14.7 in men and 6.5 in women). The
global world mortality rate is 3.3 per 100 000 for men
and 0.9 per 100 000 for women. In Europe bladder
cancer mortality rates have declined over the last
decade to about 16% for men and 12% for women. The
highest mortality rate in Europe is in Poland (8.0 per
100 000 for men) [3,4].

CASE REPORT

A 55-year-old man was admitted to the Hospital
Emergency Unit with persistent headaches,
dizziness, impaired coordination and balance lasting
for three weeks. A moderately elevated creatinine level
(1.5 md/dl, N: 0.8-1.4 mg/dl) and erythrocyturia were
found in the laboratory results. Unilateral ataxia (left
upper limb semiataxia) with a positive Romberg test
and unsteady gait were the outcomes of a neurological
examination. In consequence, computed tomography
(CT) and magnetic resonance imaging (MRI) scans
of the central nervous system were performed, which
revealed a tumor 28 x 24 x 22 mm located in the
cerebellar vermis with edema involving both
hemispheres of the cerebellum, causing stenosis of the
fourth ventricle with cerebral aqueduct compression
and widening of the lateral ventricles (Figure 1).
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The patient was admitted to the Neurological
Department where the whole body CT was conducted.
A lesion in the urinary bladder was revealed with right
side hydronephrosis (Figure 2); however, no
lymphadenopathy nor metastases to other organs
were found. The bladder tumor was also assessed by
ultrasound scanning. After antiedema treatment was
administered, the imbalance and also pain were reduced.
The patient was qualified by a neurosurgeon for
a suboccipital median craniotomy with external
ventricular drainage. Tumor resection was complete.
High grade (HG) urothelial carcinoma was diagnosed
by histological examination of the cerebellar tumor
(Figure 3). Scanning speech occurred during the
postoperative period but no hydrocephalus nor
intracranial hypertension features were present.
Remarkable improvement in the patient’s quality of
life was observed.

Fig. 1. Brain MRI showing mass lesion located in cerebellum vermis.
Ryc. 1. Rezonans magnetyczny gtowy, widoczna zmiana guzowata w obre-
bie robaka mézdzku.
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Fig. 2. Enhanced pelvic CT revealing heterogeneous mass 50 mm in
diameter which indented bladder.

Ryc. 2. Tomografia komputerowa miednicy matej ze wzmocnieniem kontras-
towym, ukazujaca niejednorodng zmiane guzowata pecherza moczowego
o $rednicy 50 mm.

o

Fig. 3. Microphotograph of brain mass revealing metastatic carcinoma of
bladder.

Ryc. 3. Obraz mikroskopowy zmiany przerzutowej raka pgcherza moczowe-
go do mézgu.

The patient was admitted to the Urology Ward
after three weeks where he underwent transurethral
electroresection of the bladder tumor involving the
right part of the bladder trigone with the right ureteral
orifice and the right bladder wall. The histopathological
and immunohistochemical examination of the bladder
tumor revealed HG muscle invasive transitional
cell carcinoma — TCC (T2, HG; Figure 4), which
corresponded to the histological evaluation of the
cerebellar tumor. As a result, a cerebellar metastasis
from primary bladder cancer was diagnosed. The
patient did not consent to proposed cystectomy and was
transferred to the Oncology Ward for brain and pelvic
radiotherapy and further systemic chemotherapy.

Ryc. 4. Obraz mikroskopwy raka pecherza moczowego naciekajacego
miesniowke wiasciwa.

The patient is under regular urological observation. The
scanning speech is still present; there are no signs of
developing renal insufficiency.

DISCUSSION

The presented case is an example of an asymptomatic
bladder tumor manifested only by symptoms
associated with metastasis to the cerebellum. Although
in approximately 75-85% of patients bladder cancer
is confined to the mucosa (Ta or CIS) or submucosa
(T1), it has a propensity to recur (70% at 3 years).
Between 10% to 20% of these recurrences may progress
to invasive disease [5,6,7].

The most common adult primary tumors that
metastasize to the brain, in decreasing order of
frequency are lung, breast, skin (melanoma), renal,
and colon cancers [8]. A retrospective study of 392
patients with urinary bladder cancer reported that the
most common sites of metastasis were the lymph
nodes (104 patients, 69%) followed by bone (71
patients, 47%), lung (55 patients, 37%), liver (39
patients, 26%), and peritoneum (24 patients, 16%) [9].
Brain metastasis was observed only in 7 (5%) cases.
Sarmiento et al. [10] revealed 290 reported cases of
TCC metastasis to the central nervous system (brain
parenchyma, meninges, spine, orbital/ocular).
Intracranial metastases of TCC of the urinary
bladder (cerebrum 21 i.e. 38.9%, meninges 24 i.e.
44.4% and only 7 cases i.e. 13% to the cerebellum)
were reported 54 times [10]. Of these, the clinical
presentation of central nervous system symptoms
from intracranial metastasis preceded the diagnosis of
urinary bladder cancer in 11 cases (20.4%).

Thus, solitary bladder cancer metastasis to the
cerebellum is very rare. To date, in the available
literature we found only a few cases [11,12,13,14,
15,16].

Tsugu et al. [17] suggest that the low frequency of brain
metastases in patients with bladder cancer may indicate
a lack of metastatic potential for the brain. Moreover,
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the liver and lung act as filters to the right side of the
heart, and this filtering before systemic circulation is
probably partly responsible for the low incidence of
metastasis to the brain [17].

Common neurologic symptoms in patients with TCC
intracranial metastasis include headache, nausea,
vomiting, speech impairment, ataxia, cognitive
impairment, dizziness and hemiparesis.

Review of the literature reveals that most patients
with metastases to the central nervous system were
identified after urinary bladder cancer was diagnosed.
Nevertheless, in the presented case there was no
clinical evidence of urinary bladder cancer before the
cerebellar lesion was diagnosed. Once metastasis to the
central nervous system occurs, the prognosis is very
poor with most patients surviving less than 6 months.
It should be emphasized that both our patient and
the one presented by Shamdas et al. [11] denied any
hematuria or other urologic symptoms. Similarly,
Perlmutter et al. [14] presented a patient with isolated
cerebellar metastasis with organ-confined, lymph node
negative bladder cancer.

Hematogenous metastasis most often occurs in the
lungs, liver, and bones [6]. In our case, the lack of
evident features of metastasis to the regional lymph
nodes suggests the hematogenous mechanism of
metastasis to the cerebellum.

Nodal metastases occur in 30% of tumors involving the
bladder wall and in 60% of tumors with extravesical
invasion. At first metastases appear in the perivesical,
sacral, presacral, hypogastric, obturator and external
iliac nodal groups, then spread to the common iliac
chain and the paraaortic lymph nodes, considered as
distant metastasis [18]. It was observed that CT and
MRI have similar rates of accuracy for nodal pelvic
staging, which was 70-97% for CT and 73-98% for
MRI [19].

It was reported that the dynamic contrast enhancement
characteristics of lymph nodes using contrast-enhanced
MRI may improve the accuracy of evaluation as most
metastatic lymph nodes often take up the contrast
agent more rapidly than hyperplastic or nonmetasta-
tic lymph nodes [20]. Also, using MRI contrast agents
with ultra-small iron oxide particles could be efficient
(sensitivity 87% and  specificity 92%) [21].
Fluorodeoxyglucose-positron emission tomography
(FDG-PET) provides only 67% sensitivity, 86%
specificity and 80% accuracy rates for the detection of
nodal metastases as demonstrated Bachor et al. [21].

In our opinion, although there is no firm guidance on
this issue, regular, periodic ultrasound examination
of the abdomen is a very useful tool for diagnosing
asymptomatic bladder cancer.

The prognosis for patients with brain metastasis
from urinary bladder cancer is poor, regardless of the
treatment. Treated patients have a median survival of
2—-4 months [22,23], while untreated patients’ survival
ranges from several days to 1.75 months [22,24].

To date, routine neuroimaging screening is not
performed on patients with a past history of urinary
bladder cancer. Neuroimaging is undertaken generally
only when symptoms such as headaches, seizures or
focal deficits are present. This may lead to a lower
frequency of brain metastases being detected [17].

CONCLUSION

It is observed that bladder cancer (stage 2) may de-
velop without urologic symptoms. Bladder carcinoma
metastasis should be considered in the differential
diagnosis of isolated intracranial tumors. The prognosis
is uncertain in such cases.
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Cechy temperamentu a podatnos¢ na hipnoze

Characteristics of temperament and susceptibility to hypnosis

Zbigniew Gierlotka, Pawet G. Debski
Katedra Psychiatrii, Wydziat Nauk Medycznych w Zabrzu, Slaski Uniwersytet Medyczny w Katowicach

STRESZCZENIE

WSTEP: Celem pracy byla analiza zwigzkéw pomiedzy podatno$cig na hipnoze a cechami temperamentu, takimi jak:
zwawos¢, perseweratywnos$¢, wrazliwos$¢ sensoryczna, reaktywnos¢ emocjonalna, wytrzymato$¢ i aktywnosc.
MATERIAL | METODY: W badaniach wykorzystano Skale Wyobrazni Tworczej (SWT) Wilson i Barbera oraz Formalna
Charakterystyke Zachowania — Kwestionariusz Temperamentu (FCZ-KT). Badaniem zostaty objete osoby z jednego
z licedw ogodlnoksztalcacych. Analizie statystycznej poddano wyniki 120 oséb (89 kobiet i 31 mezczyzn) w wieku 17—
-19 lat.

WYNIKI: Z analizy korelacji wynika, ze wrazliwo$¢ sensoryczna koreluje istotnie z podatnos$cia na hipnoze¢. Na podstawie
charakterystyki rozktadu zmiennej hipnoza oraz testu t-Studenta stwierdzono, ze réznice miedzy kobietami i mez-
czyznami s3 nieistotne statystycznie pod wzglgdem podatnosci na hipnozg. Na podstawie analizy regresji (zmienne tem-
peramentalne a hipnoza) zaobserwowano, ze w zasadzie tylko jedna zmienna daje mozliwos¢ predykceji podatnosci na
hipnozg — wrazliwo$¢ sensoryczna (p = 0,003). Wykonano réwniez analizg dyskryminacyjna; na podstawie zmiennych
temperamentalnych mozna poprawnie zaklasyfikowa¢ 68% przypadkoéw roznigcych si¢ zmienng hipnoza (grupy
skrajne).

WNIOSKI: Stwierdzono, ze wrazliwos¢ sensoryczna koreluje istotnie z podatno$cig na hipnozg. Podobnie, sposrod cech
temperamentalnych jedynie wrazliwo$¢ sensoryczna jest jej predyktorem. Nie stwierdzono réznic w zakresie podatno$ci
na hipnoz¢ w zaleznosci od plci.
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ABSTRACT

INTRODUCTION: The aim of this study was to analyze the relationship between hypnotizability and temperamental traits
such as liveliness, perseverance, sensory sensitivity, emotional reactivity, endurance and activeness.

MATERIAL AND METHODS: The study involved 120 students (89 females and 31 males) of a secondary school, aged
17-19. The Creative Imagination Scale (SWT) by Wilson and Barber and the Formal Characteristics of Behavior —
Temperament Questionnaire (FCZ-KT) were used in the research. The results were analyzed statistically.

RESULTS: Sensory sensitivity was shown to correlate significantly with a susceptibility to hypnosis. No statistically
significant differences in hypnotizability between the sexes were identified. Moreover, extreme groups of individuals
representing the highest and the lowest hypnotic ability were identified. Sensory sensitivity (p = 0.003) was found to be
the only predictor variable in regression analysis for hypnotizability. Discriminant analysis revealed that 68% of cases
differing in the ‘hypnosis’ variable can be correctly classified on the basis of the temperament variables.
CONcLUSsIONS: This study showed that there is a relationship between the temperament trait — sensory sensitivity
and hypnotizability. Sensory sensitivity also proved to be a predictor of hypnotizability. There are no differences

between sexes in terms of hypnotizability.

KEY WORDS

adolescents, temperament, susceptibility to hypnosis

WSTEP

Ludzie r6znig si¢ pod wzgledem podatnosci hipnotycz-
nej. Wzbudzalo to zainteresowanie badaczy, ktorzy
probowali ustali¢, jakie sg jej determinanty. Warun-
kiem osiggnigcia stanu hipnozy jest pewna sktonnos$c
obiektu, zwana podatnos$cig na hipnoze. Podatno$¢ na
hipnoze to zdolno$¢ reagowania na sugestie zmian
W subiektywnym do§wiadczeniu oraz na zmiany
w emocjach, percepcji, myslach, odczuciach lub zacho-
waniu [1,2,3]. Zdolnos¢ ta jest dziedziczna i pozostaje
stabilna przez cate zycie jednostki [4,5,6,7].
Dotychczasowe badania $wiadczg o tym, ze podatno$é
na hipnoze jest wzglednie stalg cecha czy wlasciwoscia
osobowosci. Jest tez wlasciwoscig harmonijnie rozto-
zong w populacjach badanych. Krzywa jej rozktadu
z uzyciem Skali Podatnoéci Hipnotycznej Stanforda,
Formularz A (Stanford Hypnotic Susceptibility Scale,
Form A — SHSS:A) [8] wykazuje silng przewagg wyni-
kow $rednich, podczas gdy wyniki bardzo niskie (0-2)
i bardzo wysokie (7-8) osiagaja znacznie mniejszy pro-
cent (odpowiednio 20% i 13%). Osoby silnie suge-
stywne, w stanie hipnozy osiagajace stan somnambuli-
zmu, stanowig 5—15% populacji [9].

Naukowcy probowali zidentyfikowa¢ determinanty
réznic indywidualnych w podatnosci na hipnozg. Ba-
dania pokazuja wplyw sklonnosci do fantazjowania
i magicznego mys$lenia na podatno$¢ na hipnoze i po-
twierdzajg teorie, ze jest ona ztozong interakcja wielu
cech [10].

Réwniez osobowos¢ histrioniczna okazata si¢ istotnie
bardziej podatna na hipnoze niz inne typy osobowosci
w konteks$cie indukcji hipnotycznej z zastosowaniem
Skali Podatnosci Hipnotycznej Grupy Harvarda, For-
mularz A (Harvard Group Scale of Hypnotic
Susceptibility, Form A — HGSHS:A) [11], natomiast
osobowo$¢ kompulsywna okazala si¢ istotnie bardziej

podatna na hipnoze¢ w Inwentarzu Autohipnozy
(Inventory of Self-Hypnosis) [12,13].

Do tej pory zaobserwowano jedynie umiarkowane ko-
relacje migdzy podatnos$cia na hipnoze¢ a cechami oso-
bowosci, takimi jak: autotranscendencja [14], zaanga-
zowanie wyobrazni [15], sktonno§¢ do fantazji [16],
wyrazisto§¢ obrazow [17] lub oczekiwanie odpowiedzi
[18], sytuacyjne korelaty podatnosci na sugesti¢ [19],
atakze sklonno$¢ do automatycznego nasladowania
ekspresji emocjonalnej innych oséb i przezywania od-
powiadajacych im emocji [20].

Badania wykazaty, ze podatno$¢ hipnotyczna jest zwia-
zana z tendencjg do spontanicznego pojawiania sig¢
U jednostki doznan quasi-transowych oraz ze sktonno-
$cig do absorpcji [21,22,23,24]. Proces ten wigze si¢ ze
zdolnoscig do bycia zaabsorbowanym wilasnymi my-
slami w taki sposob, ze jednostka przestaje reagowac
na inne bodzce zewngtrzne, ktére w normalnych wa-
runkach przyciggalyby jej uwage. W innym badaniu
stwierdzono dodatnig korelacje miedzy zmiang aktyw-
nosci delta EEG a absorpcja cech [25].

W dotychczasowych badaniach stwierdzono takze
istotne, negatywne korelacje migedzy aspektami uwaz-
nosci obserwacji i braku reakcji z podatnoscia na hip-
noze [26]. Zatem nie tylko konstrukty uwaznosci i po-
datnosci na hipnoze sg unikalne, ale gdy s3 w znacznym
stopniu powigzane, hipnotyczna sugestia odpowiada
tendencji do bycia mniej uwaznym.

Nie stwierdzono korelacji miedzy podatnoscig na suge-
stie a cechami osobowosci ,,wielkiej pigtki” (otwarto$é
na doswiadczenie, sumienno$¢, neurotycznos¢, ugodo-
wos¢ i ekstrawersja) w Inwentarzu Osobowosci Wiel-
kiej Piatki [27].

W innym badaniu wykazano, ze otwarto$¢ na uczucia,
ktore dzielity wspdlng plaszczyzne pojeciowa z empa-
tig, stanem nieswiadomego emocjonalnego wplywu
umystu na ciato, byta rowniez skorelowana z podatno-
$cig na hipnoze [28].
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Jednak nawet przy tym samym pomiarze osobowosci
wyniki nie sg ze soba spojne. Uzywajac Minnesota
Multiphasic Personality Inventory (MMPI) [29], wyka-
zano, ze osoby z wysoka podatnoscia na hipnoze¢ osig-
gnety wyzsze wyniki w skalach depres;ji, mgskosci—ko-
biecosci 1 schizofrenii niz osoby z niska podatnoscia na
hipnoze [30], jednak inne badanie nie powtdrzylto ta-
kich wynikéw [31]. Kolejne badania cech osobowosci
wykazywaty, ze wytrwalo$¢ [32], afektywne zarazanie
(emotional contagion) [20] oraz bezinteresowno$¢/po-
$wigcenie [33] byly powigzane z podatnosciag na hip-
nozg. Istnieja przestanki wskazujace na zwigzek mie-
dzy impulsywno$cia i sugestywnos$cig hipnotyczng
[32]. Wykazano, ze dla m¢zezyzn podskala poszukiwa-
nia nowosci (,,impulsywno$¢ kontra refleksja’) korelo-
wata umiarkowanie z sugestywnoscig hipnotyczna.
Zbadano takze, czy empatia jako cecha jest zwigzana
ze zdolno$ciami hipnotycznymi (podatnosciag na hip-
noze¢) i absorpcja [28]. Analiza korelacji wykazata
istotne statystycznie zwigzki pomiedzy empatig i zdol-
noscig hipnotyczng (r = 0,41), empatia i absorpcja oraz
absorpcja i zdolnoscia hipnotyczng (r = 0,31). Empatia
i absorpcja sa predyktorami zdolno$ci hipnotycznych.
W innym badaniu wykazano istotne negatywne korela-
cje migedzy aspektami konstruktu uwaznosci obserwacji
z podatnoscig na hipnoze [26]. Hipnotyczna sugestia
odpowiada tendencji do bycia mniej uwaznym. Zba-
dano takze, czy sugestywno$¢ hipnotyczna jest zwig-
zana z cechami samokontroli i impulsywnos$ci. Niepla-
nowana impulsywno$¢ dodatnio korelowata z podatno-
$cig na sugesti¢, wystapita roéwniez interakcja impul-
sywnosci z plcig. Tylko w przypadku m¢zezyzn impul-
sywno$¢ ruchowa miata tendencj¢ do przewidywania
podatnosci na sugestie hipnotyczng [34]. Wykazano po-
nadto powigzania miedzy otwarto$cig na do§wiadcze-
nie i sugestywno$ciag hipnotyczng [27,35,36]. Jedno-
czes$nie uwaza sig, ze brak zaleznosci miedzy ilorazem
inteligencji a podatno$cia na hipnoze¢ [37,38]. W innym
badaniu wykazano jednak, ze podatno$¢ na sugestie
byla istotnie zwigzana z niska inteligencja, stabym za-
pamigtywaniem, neurotyzmem i atrakcyjnoscig spo-
teczna [39].

Podatno$¢ na hipnoze i badania nad jej uwarunkowa-
niami maja takze istotne znaczenie ze wzglgdu na moz-
liwo$¢ zastosowania hipnozy w medycynie, W tym
W leczeniu bolu. Hipnotyczne sugestie analgezji moga
modulowaé przetwarzanie bolu na wielu poziomach
i miejscach w osrodkowym uktadzie nerwowym. Na
poziomie obwodowym hipnoza moze modulowaé
bodzce nocyceptywne poprzez regulacje w dot stymu-
lacji wtokien A-delta i C oraz zmniejszenie pobudzenia
uktadu wspotczulnego, ktére odgrywaja role w wywo-
tywaniu i utrzymywaniu pewnych stanéw przewlek-
fego bolu [40,41]. Na poziomie kregostupa wykazano,
ze analgezja czuciowa podczas hipnozy jest zwigzana
ze zmniejszeniem odruchu zgigcia nocyceptywnego
(R-111), polisynaptycznego odruchu rdzeniowego [42].
Na poziomie nadrdzeniowym korowym w badaniach
neuroobrazowych i elektrofizjologicznych wykazano,
ze hipnotyczne sugestie analgezji moga modulowac
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czuciowe, jak réwniez emocjonalne aspekty spostrze-
gania bolu (zjawiska afektywne sa znacznie bardziej
zredukowane w poréwnaniu z czuciowymi) [43,44].
Ponadto osoby o wysokiej podatnosci na hipnoz¢ moga
mie¢ lepsza sprawno$¢ w zakresie filtrowania uwagi.
Taka elastyczno$¢ poznawcza moze wigzac si¢ z lep-
szym skupianiem i odwracaniem uwagi od bodzZca no-
cyceptywnego [45,46]. Jensen [44,47] przedstawit liste
sugestii opartych na procesach neurofizjologicznych
zwigzanych ze zjawiskiem bolu oraz hipnozy. Sugestie
dotyczace kory somatosensorycznej mogg indukowac
bezposrednie zmniejszanie intensywnosci bolu, pod-
czas gdy sugestie wptywajace na przednig kore zakretu
obreczy moga obejmowac pozytywne zmiany w reakcji
emocjonalnej na bol. Sugestie dotyczace zmiany zna-
czenia bolu lub skupienia si¢ na znaczacych lub przy-
jemnych czynno$ciach moga angazowaé kore przed-
czotows. Sugestie moga by¢ takze stosowane w odnie-
sieniu do wielu domen funkcjonalnych, na ktore bol
moze mie¢ negatywny wplyw (np. depresja, sen,
aktywno$¢ fizyczna). Jak sugerujg dotychczasowe ba-
dania, hipnoza moze mie¢ szerokie zastosowanie w me-
dycynie, w tym odgrywac istotng role w terapii bolu na
réznych poziomach organizacji uktadu nerwowego.
Dotychczas brak byto obiektywnych wskaznikow stanu
hipnotycznego. Problem ten zostal rozwigzany po
wprowadzeniu do badan nad hipnoza indeksu analizy
bispektralnej (bispectral index — BIS). BIS jest waznym
modutem badan z zastosowaniem elektroencefalografii
(EEG) [48,49]. Wynikiem takiej analizy jest indeks,
ktory moze wahac si¢ od 0 do 100. W punkcie 0 mamy
do czynienia ze $miercig mézgu, w punkcie 100 ze sta-
nem pelnej uwagi. W miare spadku wartosci indeksu
zmieniaja si¢ cechy, objawy funkcji §wiadomosci pa-
cjenta. Uwaza sie, ze pacjent w znieczuleniu ogdlnym
bedzie mial indeks nizszy niz 65. Zadano sobie pytanie,
czy za pomocg tej techniki mozna odrozni¢ stan uwagi
od stanu hipnozy. U 0s6b w stanie uwagi Srednia war-
to$¢ indeksu wynosita 95,47, u 0s6b w stanie hipnozy,
ale mato podatnych, byto to 90,57 (p < 0,05), natomiast
u 0s6b bedacych w stanie hipnozy, bardzo podatnych,
warto$¢ indeksu wynosita 85,24 (p < 0,01). Roznice
srednich okazaty si¢ istotne statystycznie.

Wskaznik BIS odzwierciedla poziom §wiadomej seda-
cjii/lub utraty przytomnosci u pacjentéw poddawanych
znieczuleniu ogdlnemu. Analiza bispektralna i indeks
BIS moga wiarygodnie mierzy¢ i monitorowa¢ glebo-
ko$¢ transu hipnotycznego, co pozwala na ilosciowe
rozréznienie ,,strefy hipnotycznej” (po raz pierwszy
stan transu zostal zidentyfikowany przez obiektywny
i wiarygodny — elektrofizjologiczny — marker) [48].
Brak w literaturze danych na temat zwigzkow pomig-
dzy cechami temperamentu testowanymi za pomoca
Formalnej Charakterystyki Zachowania — Kwestiona-
riusza Temperamentu a podatnoscia na hipnozg.
Celem niniejszego badania byta analiza zwigzkow po-
miedzy podatno$cig na hipnoze a cechami tempera-
mentu (tj. zwawos$cig, perseweratywnoscig, wrazliwo-
$cig sensoryczng, reaktywnos$cig emocjonalng, wytrzy-
mato$cig 1 aktywno$cig). Postanowiono rowniez
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oceni¢, czy podatno$¢ na hipnoze¢ rdzni si¢ w zalezno-
$ci od pfci.

MATERIAL | METODY

Badaniu zostaty poddane osoby z jednego z liceow
ogolnoksztatcacych. Wzigto w nim udziat 131 osob.
Z grupy tej wyeliminowano 11 osob (9 z powodu braku
danych, 2 ze wzgledu na wiek). Ostatecznie do analizy
wilgczono 120 oséb (89 kobiet (74,2%) oraz 31 mez-
czyzn (25,8%)) w wieku 17-19 lat, z czego 70 os6b
(58,4%) miato 17 lat, 49 os6b (40,8%) — 18 lat, 1 osoba
(0,8%) — 19 lat. Udziat w badaniu byt dobrowolny
i anonimowy.

W badaniu zastosowano Formalng Charakterystyke
Zachowania —  Kwestionariusz ~ Temperamentu
(FCZ-KT) [50,51] oraz Skal¢ Wyobrazni Tworczej
(SWT) Wilson i Barbera [52,53].

Do pomiaru podatnosci na hipnozg zastosowano SWT
Wilson i Barbera, ktora moze by¢ uzywana zar6wno
w badaniach indywidualnych, jak i grupowych. Mozna
ja poprzedzi¢ r6znymi instrukcjami. Wykorzystywana
jest w badaniach nad podatnoscia hipnotyczng oraz wy-
obrazeniami. Skala sktada si¢ z dziesieciu zadan (,,te-
stow sugestii”), przy czym dwa pierwsze wymagaja od
badanych reakcji motorycznych, a pozostate maja cha-
rakter doznaniowy. Sugestie stosowane w SWT to:
cigzkos$¢ reki, unoszenie reki, znieczulenie palca, ,ha-
lucynacja” wody, ,,halucynacja” wegchowo-smakowa,
,halucynacja” muzyki, ,,halucynacja” ciepta, regresja
wieku, relaksacja ciata i umystu.

Drugie narzedzie, FCZ-KT J. Strelava i B. Zawadz-
kiego, zostato skonstruowane do pomiaru szeéciu cech
temperamentu, zgodnie z regulacyjna teorig tempera-
mentu (RTT). Kwestionariusz pozwala na pomiar ta-
kich cech, jak: 1) zwawos¢ — tendencja do szybkiego
reagowania, utrzymywania wysokiego tempa aktywno-
$ci i tatwej zmiany zachowania (reakcji) w odpowiedzi
na zmian¢ warunkow zewnetrznych, 2) perseweratyw-
no$¢ — tendencja do trwania i powtarzania danego za-
chowania przez jednostk¢ po zaprzestaniu dzialania
bodzca (sytuacji) wywolujgcego to zachowanie,
3) wrazliwo$¢ sensoryczna — zdolno$¢ do reagowania
na bodzce sensoryczne o matej warto$ci stymulacyjnej,
4) reaktywno$¢ emocjonalna — tendencja do intensyw-
nego reagowania na bodzce emotogenne, wyrazajace
si¢ w duzej wrazliwosci stymulacyjnej, 5) wytrzyma-
to$¢ — zdolnosé¢ do adekwatnego reagowania na sytua-
cje wymagajace dlugotrwatego Iub bardzo stymuluja-
cego dziatania oraz w warunkach silnej stymulacji ze-
wngtrznej, 6) aktywno$¢ — tendencja do podejmowania
zachowan o duzej warto$ci stymulacyjnej lub zacho-
wan prowadzacych do osiggniecia silnej stymulacji ze-
wngtrznej [50,51].

W pierwszej kolejnosci badani wypeili kwestiona-
riusz FCZ-KT (okoto 12 minut). Po okoto 5-minutowej
przerwie przeprowadzono drugie badanie z uzyciem

SWT Wilson i Barbera. Taka kolejno$¢ wydaje si¢ nie-
zbedna ze wzglgdu na specyfike SWT, poniewaz suge-
stie w niej zawarte moglyby wptyna¢ na FCZ-KT.
Instrukcja do wtasciwego badania SWT jest poprze-
dzona stwierdzeniem: ,,Celem eksperymentu, w ktorym
za chwile wezmiesz udziat, bedzie badanie twojej wy-
obrazni”. Bezposrednio po tej instrukcji podawany byt
tekst SWT. Zaréwno instrukcja wprowadzajaca, jak
i ,.testy sugestii” przygotowane byly w formie nagra-
nia. Po wystuchaniu catego tekstu SWT badani otrzy-
mali arkusz odpowiedzi do oceny swoich doznan.
Laczny czas trwania obu testoéw wynosit okoto 1 go-
dziny. W celu wyeliminowania zmiennych zakt6caja-
cych i ujednolicenia badan testy przeprowadzono
w godzinach rannych (9:00-11:00). Badani byli od-
izolowani od hatasu zewngtrznego, przebywali w po-
dobnych warunkach o$wietleniowych, w sali z wy-
godnymi, migkkimi krzestami, w podobnych warun-
kach termicznych, oscylujacych wokot 18—-20 stopni
Celsjusza. Zostaty zachowane te same warunki aku-
styczne (sprzet, odleglos¢ od glosnika, ta sama sala
lekcyjna). Projekt badania zostat pozytywnie zaopinio-
wany przez Komisje Bioetyczna Slaskiego Uniwersy-
tetu Medycznego w Katowicach.

Analizg statystyczng przeprowadzono za pomocg pro-
gramu SPSS/PC+. Opracowano statystyki opisowe
zmiennych wchodzacych w sktad temperamentu, jak
réwniez zmiennej podatno$¢ na hipnozg. Do badania
korelacji zastosowano wspotczynnik r-Pearsona, biorac
pod uwage poprawke Bonferroniego. Ocena istotnosci
réznic zostala przeprowadzona z uzyciem testu t-Stu-
denta.

WYNIKI

W tabeli | zaprezentowano charakterystyke opisowa
zmiennych temperamentalnych oraz podatnosci na
hipnoz¢. Do prezentacji zmiennych zastosowano
$rednig oraz odchylenie standardowe (SD).

Tabela I. Statystyki opisowe zmiennych
Table . Descriptive statistics of variables

Zmienne Srednia SD
Zwawosé 14,833 3,257
Perseweratywno$¢ 15,158 3,254
Wrazliwos¢ sensoryczna 15,392 3,066
Reaktywno$¢ emocjonalna 12,025 4,261
Wytrzymato$¢ 7,867 4,957
Aktywnosc¢ 13,433 3,951
Podatno$¢ na hipnoze 22,867 22,867

W tabeli Il przedstawiono interkorelacje skal wcho-

dzacych w sklad kwestionariusza temperamentu
FCZ-KT.
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Tabela II. Interkorelacje skal FCZ-KT
Table Il. Intercorrelations of FCZ-KT scales

iw_awoé(: Perseweratywnos¢ Wrazliwos$é Reaktywnosé Wytrzymatos¢ Aktywnos¢

(ZWA) (PER) sensoryczna (WS) emocjonalna (RE) (WYT) (AKT)
ZWA 1 -0,184 0,159 -0,497 0,373 0,209
PER 1 0,177 0,537 -0,355 -0,042
WS 1 -0,075 0,034 0,155
RE 1 0,562 -0,284
WYT 1 0,196
AKT 1

Z analizy korelacji wynika, ze z hipnabilnoscig (podat-
noscig na hipnoze) koreluje istotnie wrazliwos¢ senso-
ryczna (tab. 111). Wystepuje dodatnia korelacja pomig-
dzy podatnoscia na hipnoze i wrazliwoscia sensoryczna
(p =0,000). Nie stwierdzono istotnych korelacji pomig-
dzy zmienng hipnoza a zwawoscia, aktywnoscia, reak-
tywnos$ciag emocjonalng, perseweratywnoscia i wytrzy-
matoscia.

Tabela lll. Korelacje skal FCZ-KT i SWT
Table lll. Correlations of FCZ-KT with SWT scale

Podatnos$¢ na hipnoze

Zmienna
r p
Zwawosé 0,018 0,449
Perseweratywno$¢ 0,169 0,033
WraZliwo$¢ sensoryczna 0,314 0,000
Reaktywnos¢ emocjonalna 0,103 0,131
Wytrzymato$¢ -0,022 0,405
Aktywnos¢ -0,015 0,430

r — wspotczynnik korelacji; P — poziom istotnosci statystycznej

Na podstawie charakterystyki rozktadu zmiennej po-
datnos¢ na hipnoze dla ptci oraz testu t-Studenta stwier-
dzono, ze rdznice migdzy kobietami i mezczyznami sg
nieistotne statystycznie (tab. 1V).

Nastepnym etapem byto wyodrgbnienie z populacji ba-
danych mezczyzn i kobiet grup skrajnych z najniz-
szymi i najwyzszymi wynikami w badaniu za pomoca
testu SWT (odpowiednio 0-19 pkt, N = 33 i 29-40 pkt,
N = 30), czyli 0s6b najmniej i najbardziej podatnych na
hipnoz¢. Zmiennych temperamentu nie standaryzo-
wano, bowiem nie byto roéznic migedzy plciami pod
wzgledem podatnosci na hipnozg. Roznice zmiennych
temperamentu dla grup skrajnych pod wzgledem podat-
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nosci na hipnoze¢ byly nieistotne statystycznie. Grupy
skrajne zostaty wyodrebnione jako odchylenia ¢wiart-
kowe.

Tabela IV. Charakterystyka rozktadu zmiennej podatnos¢ na hipnoze oraz
test t-Studenta dla ptci

Table IV. Characteristics of distribution of variable susceptibility to hypnosis
and Student's t-test for sex

Ple¢ N Srednia SD Bt. std. t
Kobiety 89 22910 7572 0,803 0,11
Mezczyzni 31 22742 5819 1,045 013

N - liczba badanych; SD - odchylenie standardowe; bt std. — biad
standardowy pomiaru; t — wynik testu t-Studenta

W tabeli V przedstawiono wskazniki klasyfikacji doty-
czace analizy dyskryminacyjnej. Dla zmiennych tem-
peramentu zostal réwniez obliczony wspotczynnik
Lambda, wspotczynnik F oraz poziom istotnosci
(tab. VI). Na podstawie analizy dyskryminacyjnej pro-
cent przypadkow prawidtowo zaklasyfikowanych wy-
nosit 68,25. Ponadto z analizy wynika, ze wrazliwo$¢
sensoryczna jest predyktorem podatnoséci na hipnoze
w przypadku grup skrajnych (w 73,3% w przypadku
grupy 2 i 63,6% w przypadku grupy 1).

Tabela V. Wskazniki klasyfikacji dotyczace analizy dyskryminacyjnej
Table V. Classification indicators for discriminant analysis

Najmniej podatni Najbardziej podatni

Grupa N na hipnoze (grupa1)  na hipnoze (grupa 2)
n (%) n (%)

Grupa 1 33 21(63,6) 12(36,4)

Grupa 2 30 8(26,7) 22(73,3)

N, n - liczba badanych



ANN. ACAD. MED. SILES. (online) 2021, 75, 128-135

Tabela VI. Wspétczynnik Lambda wedtug wzoru Wilcoxona (U-statystyka) i warto$¢ F — 1i 61 stopni swobody
Table VI. Lambda coefficient according to Wilcoxon formula (U-statistic) and F value — 1 and 61 degrees of freedom

Zmienna Wspotczynnik Lambda Wspétczynnik F P
Zwawost 0,997 0,186 0,668
Perseweratywnos¢ 0,950 3,220 0,078
Wrazliwo$¢ sensoryczna 0,865 9,540 0,003
Reaktywno$¢ emocjonalna 0,977 1,431 0,236
Wytrzymato$¢ 0,995 0,309 0,058
Aktywnos¢ 1,000 0,408 0,984

DYSKUSJA

W niniejszym badaniu charakterystyka opisowa
FCZ-KT okazala si¢ zblizona do wynikéow Strelaua
i Zawadzkiego [50,51]. Wartosci $redniej arytme-
tycznej, odchylenia standardowego i wariancji dla
zmiennej hipnoza réwniez sg zblizone do danych
prezentowanych w pismiennictwie [54].
Wrazliwos$¢ sensoryczna istotnie koreluje z podatno-
$cig na hipnoze¢ U badanej mtodziezy. Osoby z wy-
sokg wrazliwos$cia sensoryczng byly najbardziej po-
datne na hipnoze. Nie stwierdzono réznic w podat-
nosci na hipnoze w zalezno$ci od pici. Eliasz [55]
wykazal duza fluktuacj¢ wrazliwosci zachodzaca
pod wplywem warunkow stymulujacych otoczenia.
Mozliwo$¢ zmian wrazliwo$ci sensorycznej i po-
wstawania dysocjacji w uktadzie przetwarzania sty-
mulacji potwierdzaja wyniki badan dotyczace emo-
cjonalnosci [56,57], w ktorych wskazywano deficyty
wrazliwosci zmystowej u 0s6b o niskiej odpornosci.
Grupy spoteczno-zawodowe charakteryzujace si¢
duzg wrazliwo$cig zawodowa (np. arty$ci muzycy)
wykazujg obnizong wytrzymatos¢ w stosunku do po-
zostatych grup (np. sportowcow) i odwrotnie — grupy
wykazujace duza wytrzymato§¢ charakteryzuja sie
nizsza wrazliwo$ciag zmystowa [58]. W konsekwen-
cji zawodowi artySci sa podatni na pozytywna kore-
lacje miedzy podatno$cia na hipnoze i wrazliwoscia
sensoryczng.

Badajac relacje pomiedzy cechami temperamentu
a pigcioma wielkimi czynnikami osobowosci (tzw.
Wielkg Piatka), mierzonymi za pomoca kwestiona-
riusza NEO-FFI (NEO-Five Factory Inventory), wy-
kazano, ze wrazliwo$¢ sensoryczna dodatnio kore-
luje z otwarto$cia na doswiadczenie [58,59]. Z kolei
osoby najbardziej otwarte i najbardziej autoryta-
tywne opisane w tescie Cattela [60] sa najbardziej

podatne na hipnozg. Im wigkszy jest poziom lgku, tym
wigksza podatnos$¢ na hipnoze. Jednakze osoby wyka-
zujace niski poziom leku mozna wprowadzi¢ w stan
hipnozy, jezeli sa sktonne do wspdtpracy [37].

Nie zaobserwowano istotnych réznic zwigzanych
z ptcig w podatnosci na hipnoze, niezaleznie od roz-
nic kulturowych, pochodzenia i wieku. Potwierdzaja
to takze badania przeprowadzone w Rumunii [61],
Niemczech [62] i Finlandii [63]. Niektorzy autorzy
wykazali, ze kobiety uzyskuja wyzsze wyniki w za-
kresie podatno$ci na hipnoze [9,64,65].

Ograniczenia pracy

Prezentowana praca posiada pewne ograniczenia.
Przede wszystkim nalezy wskaza¢ na dysproporcje
w rozktadzie liczby kobiet i mezczyzn w badanej
grupie. Do wnioskow dotyczacych réznic ptciowych
nalezy zatem podchodzi¢ z ostroznoscig. Ponadto
uzyskane w pracy istotne statystycznie korelacje nie
naleza do wysokich (sg umiarkowane), wigc zwiazki
pomiedzy zmiennymi winny by¢ potwierdzone
w kolejnych badaniach.

WNIOSKI

Przedstawione dane wskazuja, ze podatno$¢ na hip-
nozg jest zwigzana z czynnikami temperamental-
nymi, takimi jak wrazliwo$¢ sensoryczna. Wrazli-
wos¢ sensoryczna jest ponadto predyktorem podat-
nosci na hipnoze w grupie osob mtodych. Pozostate
czynniki wymagaja dalszych analiz. Badania suge-
ruja, ze FCZ-KT moze stanowi¢ przydatne narzg¢dzie
stuzace do preselekcji osob podatnych na hipnoze,
bez konieczno$ci stosowania indukcji hipnotycznej.
Mogtoby to by¢ uzyteczne na przyktad w odniesie-
niu do pacjentdow z bélem przewlektym, wobec kto-
rych planowana jest hipnoterapia.
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STRESZCZENIE

WSTEP: Rak jelita grubego (colorectal cancer — CRC) jest jednym z najczestszych nowotworow na §wiecie — odpowiada
za 10% rocznej globalnej zapadalno$ci na raka. Przez dtugi czas moze pozostaé bezobjawowy i mimo postepu medycyny
zbyt czgsto zostaje zdiagnozowany za pozno. Biatko YKL-40 jest czynnikiem wzrostu stymulujacym migracj¢ komorek
srodblonka, odgrywajacym rolg w stanach zapalnych oraz nowotworowych. Celem pracy byta ocena znaczenia YKL-40
jako biomarkera w CRC oraz okreslenie powigzan stgzen YKL-40 w surowicy u chorych na CRC z wybranymi parame-
trami kliniczno-patologicznymi.

MATERIAL | METODY: W badaniu prospektywnym, obejmujacym 133 osoby powyzej 50 roku zycia, 0znaczono st¢zenie
biatka YKL-40 w surowicy metoda ELISA. Pacjentéw podzielono na dwie grupy: 91 osob chorujacych na CRC oraz 42
osoby zdrowe. W analizie statystycznej wykorzystano testy t-Studenta dla danych niezaleznych, U Manna-Whitneya
i regresje logistyczng.
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WYNIKI: Stezenie YKL-40 w surowicy bylo znacznie wyzsze u chorych na CRC (163 + 36 pg/l) niz u oséb zdrowych
(54 + 20 ug/l; p <0,0001). U 0s6b z CRC nie wykazano zalezno$ci miedzy parametrami klinicznymi, tj. ptcig, wiekiem
i wskaznikiem masy ciata (body mass index — BMI), a st¢zeniem biatka YKL-40 w surowicy. U chorych z CRC stezenie
YKL-40 w surowicy statystycznie istotnie roznito si¢ we wczesnym i §redniozaawansowanym stadium nowotworowym.
WNIOSKI: Biatko YKL-40 wydaje si¢ obiecujacym biomarkerem CRC. Jego stgzenie w surowicy jest skorelowane ze
stopniem zaawansowania nowotworu zaleznie od glebokosci nacieku w stosunku do btony podsluzowej i moze by¢
czynnikiem rokowniczo niepomys$lnym dla tego nowotworu.

SLOWA KLUCZOWE
rak jelita grubego, YKL-40, lokalizacja raka okreznicy, biomarker nowotworowy

ABSTRACT

INTRODUCTION: Colorectal cancer (CRC) is one of the most common cancers in the world, accounting for 10% of the
annual global cancer incidence. This malignant neoplasm can remain asymptomatic for a long time and, despite medical
advances, is too frequently diagnosed too late. The YKL-40 protein is a growth factor that stimulates endothelial cell
migration, and plays a role in inflammation and neoplasia. The aim of the study was to assess the significance of
YKL-40 as a biomarker in CRC and to determine the correlation between the serum YKL-40 levels in CRC patients and
selected clinical and pathological parameters.

MATERIAL AND METHODS: In a prospective study involving 133 patients over the age of 50, the serum YKL-40 protein
level concentration was determined by the ELISA method. The patients were divided into two groups: 91 with CRC and
42 healthy. For the statistical analysis Student's t-test for independent data, the Mann-Whitney U test, and logistics
regression were used.

RESULTS: The YKL-40 serum concentration was significantly higher in the CRC patients (163 + 36 pg/l) than the
healthy patients (54 + 20 pg/l; p < 0.0001). There was a statistically significant difference in the serum YKL-40
concentration between the early and intermediate stages of CRC. There was no correlation between the clinical
parameters, i.e. sex, age and BMI and the serum YKL-40 protein concentration in the people with CRC.
CONCLUSIONS: The YKL-40 protein seems to be a promising CRC biomarker. Its serum concentration is correlated
with the stage of the cancer depending on the depth of the growth relative to the submucosa and may be a prognostic
factor for an adverse prognosis of this cancer.

KEY WORDS
colorectal cancer, YKL-40, colon cancer localization, cancer biomarker

WPROWADZENIE

Rak jelita grubego (colorectal cancer — CRC) stanowi
powazny problem zdrowia publicznego z uwagi na
czestos¢ wystepowania (1,8 miliona nowych zachoro-
wan w 2018 r.) i powodowang stosunkowo wysoka
umieralno$¢ (8% zgondéw nowotworowych na $wie-
cie). To jeden z najczgstszych nowotwordw ztosliwych
na $wiecie — trzeci u mezczyzn (11,4%) i drugi u kobiet
(9,7%) [1,2]. W okoto 90-95% przypadkéw pojawia
si¢ po 50 roku zycia; czgstos¢ wystepowania CRC
U mezezyzn i kobiet jest porownywalna [2,3]. Odsetek
przezy¢ S-letnich wynosi okoto 65-70% [4]. Pod
wzgledem histopatologicznym 90-95% wszystkich
nowotworow zlosliwych jelita grubego stanowi gru-
czolakorak (adenocarcinoma) [5]. Wykazano, iz bada-
nia przesiewowe mogg zmniejszy¢ $miertelno$¢ zwia-
zang z CRC o okoto 15%. Aktualnie opierajg si¢ one
jedynie na kolonoskopii oraz/lub analizie probek katu,
uwazanych za badania nieprzyjemne dla pacjentow;
w przypadku badan endoskopowych problemem jest

INTRODUCTION

Colorectal cancer (CRC) is a major public health
problem due to its prevalence (1.8 million new cases
in 2018) and relatively high mortality rate (8% of
cancer deaths worldwide). It is one of the most
common malignancies worldwide — third in men
(11.4%) and second in women (9.7%) [1,2].
Approximately 90-95% of cases occur after the age
of 50, while the incidence of CRC in men and women
is comparable [2,3]. The five-year survival rate is
approximately 65-70% [4]. Histopathologically, 90—
-95% of all colorectal malignancies are
adenocarcinomas [5]. Screening has been shown to
reduce CRC-related mortality by approximately 15%.
Currently, screening for CRC is based solely on
colonoscopy and/or stool sample analysis, which are
considered to be unpleasant for patients and, in the
case of endoscopic examination, often difficult to
access, expensive, time-consuming, and associated
with longer waiting times for their performance [6,7].
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czgsto trudna dostepnos¢, kosztowno$é oraz czaso-
chlonno$¢, wigzace si¢ z dtuzszym czasem oczekiwa-
nia na ich wykonanie [6,7].

Biatko YKL-40, zwane rowniez glikoproteing CHI3L1
(chitinase-3-like protein 1), HC gp39 (human cartilage
glycoprotein 39), gp38k czy chondrex, wytwarzane
jest przez makrofagi, chondrocyty, komorki migsni
ghadkich naczyn oraz komorki nowotworowe [8]. Zbu-
dowane jest z 383 aminokwasow, a jego masa molowa
wynosi okoto 40 Da [9]. Gen kodujacy YKL-40 znaj-
duje si¢ na chromosomie 1g32.1 [10]. Glikoproteina
Y KL-40 nie wykazuje aktywnosci enzymatycznej, jed-
nak posiada zdolno$¢ wigzania kolagenu typu I, chi-
tyny, hialuronianu, a takze receptora interleukinowego
IL-13Ro2 [11,12]. Do podstawowych funkcji YKL-40
naleza m.in. regulacja proces6w zapalnych, prolifera-
cji, réznicowania, przeciwdziatanie apoptozie, czy tez
indukowanie angiogenezy — jednego z najwazniej-
szych proceséw wplywajagcych na nowotworzenie
[13,14]. Funkcjonowanie CHI3L1 podlega regulacji
interleukiny 6 (IL-6), TNF-a oraz NF-kB — czynnika
bioracego udziat w regulacji proliferacji i apoptozy ko-
morek [15].

W zwiazku z tym, iz dynamika rozwoju CRC jest jedna
z najwyzszych w Europie, a sama choroba czgsto prze-
biega bezobjawowo i tylko 10-20% pacjentow jest dia-
gnozowanych we wczesnym stadium, stale i intensyw-
nie poszukuje si¢ nowych algorytmow diagnostycz-
nych dla tego nowotworu. U chorych nowotworowych,
w tym z CRC, stezenie YKL-40 w surowicy wzrasta
czgsto kilkukrotnie izmienia si¢ we krwi (na co
wplywa m.in. typ raka czy stopien zaawansowania
choroby) [16,17], dlatego tez ocena stgzen YKL-40 we
krwi oraz ich zwiazku z uznanymi parametrami kli-
nicznymi moze zaowocowac lepszym zrozumieniem
ich znaczenia, a tym samym zaproponowaniem no-
wych algorytmoéow diagnostycznych i potencjalnych ce-
16w terapeutycznych CRC.

Celem pracy byta ocena YKL-40 jako biomarkera dla
CRC oraz powigzanie jego stezen w surowicy z wybra-
nymi parametrami kliniczno-patologicznymi, w tym ze
stopniem zaawansowania nowotworu.

MATERIAL | METODY

Badanie prospektywne zostalo przeprowadzone
w latach 2017-2019 i objeto 133 chorych powyzej
50 roku zycia. Pacjentéw podzielono na dwie grupy,
niezaleznie od ptci. Do grupy badanej zaliczono
91 os6b (43 kobiety i 48 m¢zczyzn; $rednia wieku 66,4
+ 10,7 roku) z potwierdzonym w badaniu histopatolo-
gicznym gruczolakorakiem jelita grubego. Do grupy
kontrolnej wiaczono 42 osoby zdrowe (23 kobiety
i 19 mgzezyzn; Srednia wieku 65,3 = 9,7 roku), bez
obcigzen chorobowych oraz cech infekcji. Kryteriami
wlaczenia do obu grup bylo wykluczenie stanow
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YKL-40, also called CHI3L1 (chitinase-3-like protein 1)
glycoprotein, HC gp-39 (human cartilage
glycoprotein 39), gp-38k, chondrex, is a protein
produced by macrophages, chondrocytes, vascular
smooth muscle cells, as well as cancer cells [8]. This
protein is composed of 383 amino acids and its molar
mass is approximately 40 Da [9]. The gene encoding
YKL-40 is located on chromosome 1g32.1 [10].
The YKL-40 glycoprotein lacks enzymatic activity
but has the ability to bind type I collagen, chitin,
hyaluronate, as well as the interleukin receptor
IL-13Ra2 [11,12]. The primary functions of YKL-40
include the regulation of inflammation processes, the
proliferation, differentiation and prevention of
apoptosis as well as the induction of angiogenesis,
one of the most important processes affecting
carcinogenesis [13,14]. CHI3L1 function is regulated
by interleukin 6 (IL-6), TNF-a and NF-kB, a factor
involved in the regulation of cell proliferation and
apoptosis [15].

As the dynamics of the development of CRC is one of
the highest in Europe, the disease itself is often
asymptomatic and only 10-20% of patients are
diagnosed at an early stage, new diagnostic
algorithms for this cancer are constantly and
intensively sought. In cancer patients, including those
with CRC, the serum levels of YKL-40 often increase
several times and fluctuate in the blood (i.e. they are
influenced by the type of cancer or disease stage,
among others) [16,17]. Therefore, the examination of
YKL-40 concentrations in the blood and their
relationship to recognised clinical parameters may
result in a better understanding of their significance
and thus in proposing new diagnostic algorithms and
potential therapeutic goals for CRC.

The aim of this study was to evaluate YKL-40 as
abiomarker for CRC and to relate its serum
concentrations to selected clinicopathological
parameters, including the stage of the cancer.

MATERIAL AND METHODS

A prospective study was conducted between 2017 and
2019 and included 133 patients over the age of 50.
The patients were divided into two groups, matched
regardless of sex. The study group included 91
patients (43 women and 48 men; mean age 66.4 +
10.7) with histopathologically confirmed colorectal
adenocarcinoma. Forty-two healthy subjects (23
women and 19 men; mean age, 65.3 = 9.7) with no
disease burden or features of infection were included
in the control group. The inclusion criteria for both
groups were the exclusion of life-threatening
conditions and written informed consent to participate
in the study. In the study group, patients with chronic
diseases (except diabetes and hypertension) were
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chorobowych zagrazajacych zyciu oraz uzyskanie
pisemnej, $wiadomej zgody na udzial w badaniach.
W grupie badanej z badan dyskwalifikowane byly
osoby obcigzone chorobami przewlektymi (poza
cukrzyca i1 nadci$nieniem tetniczym). Na badania
uzyskano zgod¢ Komisji Etycznej (Uchwata nr
KW/0022/KBI/42/14/16/18).

Analize grup badanej i kontrolnej przeprowadzono na
podstawie wywiadu chorobowego oraz ankiety zawie-
rajacej pytania otwarte i zamknigte, ktorych charakte-
rystyke przedstawiono w tabeli I. Stopien zawanso-
wania wg TNM (TNM — tumour, node, metastasis —
Classification of Malignant Tumours; postuzyli$my si¢
obecnie obowiazujaca, siodma klasyfikacja TNM
wg American Joint Committee) z klasyfikacja dla po-
szczegblnych stopni zaawansowania klinicznego no-
wotworu (clinical stage — CS) przedstawiono w ta-
beli I1.

U kazdej osoby objetej badaniem pobrano krew zylna
0 objetosci 5 ml z zyly posrodkowej tokcia, po czym
material odwirowano w celu uzyskania surowicy do
dalszego oznaczania biatka YKL-40. Probowki prze-
chowywano w temperaturze -78°C.

Tabela I. Cechy kliniczne na podstawie ankiet w grupach badanej i kontrolnej

excluded from the study. The study was performed
with prior approval of the Ethics Committee
(Resolution No. KW/0022/KBI/42/14/16/18).

The analysis of the study and control groups was
based on patient history and a questionnaire
containing open and closed questions, the description
of which is presented in Table I. TNM staging (we
used the current 7th TNM classification according to
the American Joint Committee) with the classification
for each clinical stage (CS) of cancer is shown in
Table I1.

From each subject, 5 ml venous blood was collected
from the median vein of the elbow, and the resulting
material was centrifuged to obtain serum for further
determination of the YKL-40 protein. The test tubes
were stored at -78°C.

Analytical methods

The serum levels of YKL-40 were determined by
ELISA. The analytical procedure was compliant with
the provisions set out by the manufacturer in the
instruction manual included with the kit. Absorbance
readings were taken at 405 nm using a pQuant reader

Table I. Clinical features obtained from questionnaires in study and control groups

Grupa badana/Study group

Grupa kontrolna/Control group

Cecha kliniczna/

Clinical feature liczba osob/ sr. 2 od. st/ liczba osob/ sr.xod.st/  p-wartosc/
number of persons  average*SD  number of persons  average * SD p-value
Wiek (lata)/Age (years) 91 66,4 +10,7 42 65397 0,5880
Ple¢ (%)/Sex (%) 91 (47 k, 53 m) 42 (55 k, 45 m) 0,4241
kobiety(k)/women
mezczyzni(m)/men
Wzrost (cm)/Height (cm) 91 167 £10 42 170+8 0,2065
Masa ciata (kg)/Body weight (kg) 91 76,1+ 16,6 42 7391145 0,4539
BMI (kg/m?) 91 271154 42 258+42 0,1663
Cukrzyca (%)/Diabetes (%) 91 22 42 7 0,0365
Nadcisnienie tetnicze (%)/Hypertension (%) 91 44 42 33 0,2492
Papierosy (%)/Cigarettes (%) 91 30 42 14 0,0576
Paczkolata/Pack-years 91 7,54 £135 42 2,21 £5,66 0,0154
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Tabela II. Podziat grupy badanej na podstawie stopnia zaawansowania
wg TNM oraz CS
Table II. Division of study group according to TNM and CS

(o] Liczba os6b/Number of persons

| 7 (7,69%)
13 (14,29%)
Il 32 (35,16%)
39 (42,86%)

Metody analityczne

Stezenia YKL-40 w surowicy oznaczono metoda
ELISA. Procedura analityczna byta zgodna z przepi-
sami producenta w instrukcji technologicznej dotaczo-
nej do zestawu. Odczytow absorbancji dokonywano
przy dlugosci fali 405 nm z wykorzystaniem czytnika
pQuant (BioTek, USA), natomiast obrobke wynikow
przeprowadzono z uzyciem programu KCJunior
(BioTek, USA). Czuto$¢ metody wynosita 8,15 pg/ml,
a nieprecyzyjnos¢ metody (powtarzalnos¢ w serii jed-
noczesnej) — 5,3% [18].

Metody statystyczne

Uzyskane wyniki poddano analizie statystycznej. Obli-
czenia statystyczne zostaly wykonane w platformie R
[19]. Zbiorcza charakterystyke pacjentow z grup bada-
nej oraz kontrolnej, wraz ze wstepng analizg staty-
styczna, przeprowadzono z wykorzystaniem testow
t-Studenta dla danych niezaleznych i U Manna-Whitneya.
Nastepnie postuzono si¢ regresja logistyczng. Istotnosc
statystyczng ustalono dla wartosci p < 0,02.

WYNIKI

Stezenie YKL-40 w surowicy byto zdecydowanie wyz-
sze w grupie badanej (163 + 36 pg/l) niz w grupie kon-
trolnej (54 + 20 pg/l), przy istotnosci statystycznej
p < 0,0001 (tab. I11, ryc. 1). U chorych z CRC stezenie
YKL-40 w surowicy statystycznie istotnie roznito si¢
we wczesnym i §redniozaawansowanym stadium no-
wotworowym (ryc. 2).

Przeprowadzona analiza zmiennych: BMI (body mass
index), masy ciata, obecno$ci choroby wspotistnieja-
cej, wykazata brak istotnych statystycznie korelacji
(BMI: p = 0,17; masa ciata: p = 0,45; nadci$nienie tgt-
nicze: p = 0,25). Postugujac sie regresjg logistyczng
(okreslajaca w niniejszej pracy, z jakim prawdopodo-
bienstwem biatko YKL-40 moze przyczyni¢ si¢ do wy-
stapienia guza w zstepnicy lub jego braku) oraz ilora-
zem szans (odds ratio — OR), wykazano natomiast
zwiazek migdzy wyzszym stezeniem YKL-40 w suro-
wicy a lokalizacja guza w zstgpnicy (OR = 0,97;
p > 0,02; tab. IV, ryc. 3).
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(BioTek, USA), while processing of the results was
performed using KCJunior software (BioTek, USA).
The sensitivity of the method was 8.15 pg/ml, while
the imprecision of the method (repeatability in
simultaneous series) was 5.3% [18].

Statistical methods

The obtained results were analysed in statistical
terms. Statistical calculations were performed in the
R platform [19]. The cumulative characteristics of the
patients from the study and control groups, along with
the preliminary statistical analysis, were performed
using Student's t-tests for independent data and
Mann-Whitney U tests. Subsequently, logistic
regression was used. Statistical significance was
determined for a p value < 0.02.

RESULTS

The serum concentration of YKL-40 was
significantly higher in the study group (163 + 36 pg/l)
than in the control group (54 = 20 pg/l) with
a statistical significance of p < 0.0001 (Table IlII,
Figure 1). In the patients with CRC, the serum
YKL-40 levels were statistically significantly
different between the early and intermediate stages of
cancer (Figure 2).

The analysis of BMI (body mass index), body weight,
and the presence of comorbid disease showed no
statistically significant correlations (BMI: p = 0.17;
body weight: p = 0.45; hypertension: p = 0.25). On
the other hand, using logistic regression (used in our
study to determine with what probability the YKL-40
protein may or may not contribute to the occurrence
or absence of a tumour in the descending colon) and
the odds ratio (OR), we demonstrated a correlation
between higher serum YKL-40 levels and tumour
location in the descending colon (OR =0.97; p > 0.02;
Table 1V, Figure 3).

DISCUSSION

One of the major challenges in the diagnosis and
treatment of CRC is the identification of novel
prognostic biomarkers that would enable rapid,
inexpensive, easy, and effective detection of this
cancer at an early stage and thus facilitate the
establishment of an appropriate treatment strategy for
CRC patients. In recent years, much research has been
directed toward finding biomarkers that can easily be
determined (e.g. from the patient's serum) and
included in regular screening. Currently, one of the
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Tabela lll. Wartosci stezenia biatka YKL-40 w surowicy pacjentéw z grup badanej i kontrolnej
Table lll. Serum concentration values of YKL-40 protein in study and control groups

. Grupa badana/Study group Grupa kontrolna/Control group
Ce_c!la inicznal liczba osob/ $r.xod. st/ liczba oséb/ $r. * od. st./ p-wartos¢/
Clinical feature
number of persons average * SD number of persons average * SD p value
YKL-40 (ugll) 91 163 + 36 42 54 +20 <0,0001
p<0, 0001
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Ryc. 1. Stezenie YKL-40 w surowicy w grupach badanej i kontrolne;.
Fig. 1. Serum concentration values of YKL-40 protein in study and control groups.
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Ryc. 2. Srednie stezenia YKL-40 dla stopni zaawansowania nowotworowego CS.
Fig. 2. Mean YKL-40 concentration for CS.
Tabela IV. llorazy szans dla YKL-40 w lokalizacji guza w zstepnicy
Table IV. Odds ratios for YKL-40 in tumour location in descending colon
Lokalizacja/ Liczba osoéb/ Czynnik ryzykal OR Przedziat 95% ufnosci/ wartos¢ p/
Location Number of persons Risk factor 95% confidence interval p-value
Zstepnica/ .
Descending colon 6 YKL-40 (ug/l) 0,97 (0,94; 0,99) 0,02
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Ryc. 3. Krzywa prawdopodobienistwa wystapienia guza zlokalizowanego
w zstepnicy wzgledem YKL-40.

Fig. 3. Probability curve of tumour located in descending colon relative to
YKL-40.

DYSKUSJA

Jednym z wazniejszych wyzwan w diagnostyce i lecze-
niu CRC jest identyfikacja nowych biomarkeréw pro-
gnostycznych, ktére pozwolilyby na szybkie, tanie, ta-
twe i skuteczne wykrywanie tego nowotworu we wcze-
snym stadium zaawansowania, a co si¢ z tym wigze —
ulatwityby ustalanie odpowiedniej strategii leczenia
pacjentéw z CRC. W ostatnich latach wiele badan pro-
wadzonych jest w celu znalezienia biomarkeréw, ktore
mozna w tatwy sposdb okresli¢ (np. z surowicy pa-
cjenta) oraz wigczy¢ do regularnych badan przesiewo-
wych. Jednym z najczesciej stosowanych aktualnie
markeréw nowotworowych CRC jest antygen rakowo-
-ptodowy (carcinoembryonic antigen — CEA). Nie jest
on jednak specyficzny dla CRC i ma ograniczone za-
stosowanie kliniczne [20,21,22]. W badaniu wlasnym
oceniono przydatno$¢ kliniczng biatka YKL-40 jako
biomarkera CRC — czynnika wskazujacego na wysteg-
powanie CRC, a takze umozliwiajacego oceng¢ progno-
styczng zwiazang ze stadium zaawansowania nowo-
tWOI‘OWQgO.

YKL-40 odgrywa wazna role w roéznych procesach
biologicznych, takich jak zapalenie, proliferacja i r6z-
nicowanie komorek, angiogeneza, apoptoza, czy tez
przebudowa macierzy komdrkowej [8,23] — w proce-
sach waznych dla rozwoju raka i jego przerzutow [24].
Stezenie YKL-40 w surowicy osob zdrowych wynosi
okoto 40 pg/l [25]. W badaniu wiasnym w grupie pa-
cjentow zdrowych warto$¢ ta wynosita 54 + 20 pg/l.
U 0so6b z CRC zaobserwowano istotnie wyzsze stgze-
nia YKL-40 (163 + 36 pg/l) niz w grupie kontrolnej
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most commonly used CRC markers is the
carcinoembryonic antigen (CEA). However, it is not
specific for CRC and has a limited clinical application
[20,21,22]. In our study, we evaluated the clinical
utility of the YKL-40 protein as a biomarker of CRC
a factor that both indicates the presence of CRC and
enables prognostic evaluation in determining the
stage of cancer.

YKL-40 plays an important role in various biological
processes such as inflammation, cell proliferation and
differentiation, angiogenesis, apoptosis, or cellular
matrix remodelling [8,23] — processes that are
important for the progression of cancer growth and
metastasis [24]. The serum concentration of YKL-40
in healthy individuals is approximately 40 pg/l [25].
In our study, this value was 54 £ 20 pg/l in the healthy
patients. We observed significantly higher YKL-40
concentrations (163 + 36 pg/l) in the CRC patients
compared to the control group (p < 0.0001).
Numerous sources mention elevated YKL-40 protein
levels in CRC patients compared to the healthy
population [26]. In a study by Johansen et al. [16], the
serum YKL-40 levels were found to be increased by
more than 25% in patients with inflammatory or
cancerous conditions compared to healthy subjects.
Comparing our results to other publications, we
obtained results approximating those reported in
a subsequent paper by Johansen et al. [27], where the
YKL-40 levels were higher in patients diagnosed with
CRC (mean 126 ug/l for colon cancer and 104 pg/l
for rectal cancer) compared to a group of healthy
subjects (62 pg/l; p < 0.0001). It should be noted that
chronic inflammation is a factor in the development
of CRC. YKL-40 stimulates intestinal epithelial
growth in response to inflammation, while the chitin-
binding fragment of YKL-40 itself is associated with
the activation of Akt (protein kinase B) signalling in
the colonic epithelium, thereby increasing the
secretion of proinflammatory cytokines (IL-8,
TNF-a), while promoting epithelial cell proliferation
and the intensification of carcinogenesis [28,29].
Previous studies indicate elevated serum levels of
YKL-40 in various cancer patients — human cancer
cells producing YKL-40 include not only CRC cells
but also osteosarcoma, glioma, ovarian, prostate and
melanoma cells [30].

Colorectal cancer is an insidious disease entity that is
asymptomatic in its early stages; therefore, the
detection of this cancer is difficult and most
confirmed cases are diagnosed in the late stages [31].
In neoplastic diseases, the blood levels of YKL-40
fluctuate and are influenced, among others, by the
type of cancer or the stage of the disease [17]. Cancer
that does not infiltrate the submucosa is called early
carcinoma, and the degree of CRC submucosal
infiltration is extremely important as it determines the
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(p < 0,0001). W licznych zrédtach wymienionych
przez Eurich i wsp. [26] stwierdzano podwyzszone ste-
zenia biatka YKL-40 u 0s6b z CRC w poréwnaniu ze
zdrowa populacja. Johansen i wsp. [16] wykazali
wzrost stezenia YKL-40 o ponad 25% w surowicy
U pacjentdw ze schorzeniami zapalnymi lub nowotwo-
rowymi w poréwnaniu z osobami zdrowymi. W bada-
niu wlasnym uzyskano wyniki przyblizone do przed-
stawionych w kolejnej pracy Johansen i wsp. [27],
gdzie stezenie YKL-40 byto wyzsze u chorych ze zdia-
gnozowanym CRC (ér. 126 pg/l dla raka okrgznicy
oraz 104 pg/l dla raka odbytnicy) niz u 0s6b zdrowych
(62 pg/l; p<0,0001). Nalezy zaznaczy¢, iz przewlekty
stan zapalny jest czynnikiem rozwoju CRC. YKL-40
stymuluje wzrost nabtonka jelitowego w odpowiedzi
na stan zapalny, a sam fragment YKL-40 wigzacy chi-
tyng jest zwigzany z aktywacja sygnalizacji Akt (pro-
tein kinase B) w nabtonku okreznicy, przez co zwigk-
sza wydzielanie cytokin prozapalnych (IL-8, TNF-a),
sprzyjajac jednoczesnie proliferacji komorek nabton-
kowych i intensyfikacji procesOw nowotworzenia
[28,29]. Dotychczasowe badania wskazuja na podwyz-
szone stezenie YKL-40 w surowicy u réznych pacjen-
tow onkologicznych — do ludzkich komoérek nowotwo-
rowych wytwarzajacych YKL-40 zalicza si¢ nie tylko
komoérki CRC, ale rowniez komorki kostniakomigsaka,
glejaka, jajnika, stercza oraz czerniaka [30].

Rak jelita grubego jest podstepna jednostka choro-
bowa, ktora we wczesnych stadiach nie daje objawow
klinicznych, dlatego wykrycie nowotworu jest trudne,
a wickszo$¢ potwierdzonych przypadkow diagnozo-
wanych jest w poznych stadiach [31]. W chorobach no-
wotworowych stezenie YKL-40 we krwi zmienia si¢,
na co wptywa m.in. typ raka czy stopien zaawansowa-
nia choroby [17]. Rak, ktory nie przekracza btony pod-
sluzowej, nazywany jest rakiem wczesnym; stopien na-
cieku blony pods§luzowej CRC jest niezmiernie istotny,
gdyz wedtug wielu wytycznych decyduje on o dalszym
postepowaniu i leczeniu [30].

W badaniu wlasnym wykazano réznice stezen badanej
proteiny w raku wezesnym CSI (151 £ 16 pg/l) i pozo-
statych stadiach nowotworu, tj. $redniozaawansowa-
nym CSIT (180 = 29 pg/l), zaawansowanym CSIII
(173 + 33 pg/l) oraz uogodlnionym CSIV (169 =+
38 ng/l). Na podstawie uzyskanych wynikow mozna
zauwazy¢, iz znaczgca rdznica stezen YKL-40 wyste-
puje miedzy rakiem CSI i CSII. Do podobnych wnio-
skow doszli Fuksiewicz i wsp. [32], ktorzy ocenili
zwiazek migdzy stgzeniem YKL-40 a wielkoscia guza
oraz stanem weztow chtonnych (TNM). Wykazali, iz
wyzszy poziom YKL-40 w surowicy wystepuje u pa-
cjentow z guzem T3 niz T1. By¢ moze w niektorych
przypadkach klinicznych ocena st¢zenia tego markera
wplynie na strategi¢ postepowania pooperacyjnego,
oceniajacg konieczno$¢ wprowadzenia chemioterapii
adiuwantowej u chorych z CSII.

choice of further management and treatment
according to many guidelines [30].

In our study, we found a difference in the serum
concentrations of the protein we studied between
early CSI cancer (151 + 16 pg/l) and the other stages
of cancer, i.e. intermediate CSII (180 + 29 ug/l),
advanced CSIII (173 £+ 33 pg/l) and generalised CSIV
(169 + 38 pg/l). Based on our results, it can be
observed that there is a significant difference in the
YKL-40 concentrations between CSI and CSlI
cancers. Similar observations were described in
a publication by Fuksiewicz et al. [32], where the
relationship between the YKL-40 levels and tumour
size as well as lymph node status (TNM) was
evaluated. It was then shown that higher serum levels
of YKL-40 were noted in patients with T3 tumours
compared to patients with T1 tumours. It is possible
that in some clinical cases, the assessment of the
concentration of this marker will influence the
postoperative management strategy, evaluating the
need for adjuvant chemotherapy in patients with CSII.
Nevertheless, in our study, we did not find
a correlation between the serum YKL-40 protein
levels in CRC patients and the histological
malignancy grade (G). Currently, there is not much
data in the available literature on this topic; hence,
determination of the above correlations requires
further research.

YKL-40 concentrations are not affected by the time
of day, sex or body weight [13]. Considering the
clinical parameters, i.e. sex, age, body weight, or BMI
in subjects with CRC, the above study did not reveal
a relationship between them and the serum YKL-40
protein concentrations or the presence of CRC itself.
These results proved to be statistically insignificant.
By paying attention to the location of the tumour in
the colon, our study and observations showed that the
YKL-40 protein was a statistically significant
predictor (p = 0.02) of the presence of a tumour
located in the descending colon (OR =0.97; p < 0.05),
meaning that the higher the serum YKL-40 protein
concentration, the higher the likelihood of a colorectal
tumour in the descending colon. Different results
were obtained by Johansen et al. [27], who found no
statistically significant relationship between the colon
tumour location and YKL-40 protein levels.
Nonetheless, there is still too little data on the
relationship between the YKL-40 protein and tumour
location in CRC; thus, it would be important to
expand the study with further observations involving
a larger number of patients.

YKL-40, a glycoprotein produced, for example,
by macrophages, acts as an angiogenic factor,
promoting tumour angiogenesis [33]. Studies are
being conducted to identify a monoclonal antibody as
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W badaniu wlasnym nie stwierdzono zalezno$ci po-
miedzy stgzeniem biatka YKL40 w surowicy osob
z CRC a stopniem zto$liwosci histologicznej (grade —
G). W dostepnym pismiennictwie nie ma wielu danych
na ten temat, dlatego okreslenie powyzszych korelacji
wymaga dalszych badan.

Pora dnia, ple¢ czy masa ciata nie wptywaja na stezenie
YKL-40 [13]. W badaniu wlasnym u os6b z CRC nie
wykazano zaleznosci migdzy parametrami klinicz-
nymi, takimi jak pteé¢, wiek, masa ciata, BMI, a warto-
$ciami stgzen biatka YKL-40 w surowicy, czy tez sama
obecnoscia CRC. Wyniki te okazaty si¢ statystycznie
nieistotne.

Zwracajac uwage na lokalizacje guza w okreznicy, ba-
dania i obserwacje wtasne wykazaty, iz biatko YKL-40
jest statystycznie istotnym predyktorem (p = 0,02)
guza zlokalizowanego w zstgpnicy (OR = 0,97;
p < 0,05), co oznacza, iz im wicksze stezenie biatka
YKL-40 w surowicy, tym wigksze prawdopodobien-
stwo guza jelita grubego zlokalizowanego w okreznicy
zstepujacej. Odmienne wyniki uzyskali Johansen
1 wsp. [27], ktorzy nie znalezli istotnej statystycznie za-
lezno$ci pomigdzy lokalizacja guza okreznicy a stgze-
niem biatka YKL-40. Wciaz jednak zbyt mato danych
na temat zalezno$ci miedzy stezeniem biatka YKL-40
a lokalizacja guza w CRC, dlatego tez istotne byloby
poszerzenie badan o dalsze obserwacje obejmujace
wigkszg liczbe chorych.

YKL-40, glikoproteina wytwarzana m.in. przez ma-
krofagi, dziata jako czynnik angiogenny, promujac an-
giogeneze guza [33]. Prowadzone sg badania majace na
celu identyfikacj¢ przeciwciata monoklonalnego jako
potencjalnego czynnika neutralizujacego, ktory moze
blokowa¢ aktywnos$¢ angiogenng YKL-40. Faibish
i wsp. [34] zidentyfikowali przeciwcialo monoklo-
nalne swoiste dla YKL-40. Autorzy wykazali, ze moze
ono neutralizowa¢ funkcje YKL-40 zardwno in vitro,
jak i in vivo. Odkrycie to, a takze kontynuacja badan
nad biatkiem YKL-40 oraz okres$lenie znaczenia prze-
ciwciata monoklonalnego anty-YKL-40 moga odgry-
waé ogromng role w nowych metodach terapeutycz-
nych w CRC.

WNIOSKI

W pracy wykazano, iz badanie st¢zenia YKL-40 w su-
rowicy moze by¢ przydatne w diagnostyce CRC.
Biatko YKL-40 moze stanowi¢ czynnik rokowniczo
niepomys$lny dla CRC — jego stgzenie jest wyzsze
w zaawansowanych stadiach nowotworu, kiedy guz
przekroczyl btone podsluzows jelita (CSII). Warto$ci
stezen YKL-40 w surowicy, jako predyktora guza jelita
grubego w zstepnicy, mogg da¢ informacje pomocne
W lepszym zrozumieniu zjawiska stronnosci jelita gru-
bego i okresleniu potencjalnej lokalizacji guza. Nie
wykazano zaleznosci migdzy wybranymi parametrami
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a potential neutralising agent that can block the
angiogenic activity of YKL-40. In their paper, Faibish
et al. [34] describe a study in which they identify
a monoclonal antibody specific for YKL-40. It was
shown that it can neutralise the functions of YKL-40
both in vitro and in vivo. This discovery, as well as
continued research on the YKL-40 protein and
determination of the importance of the anti-YKL-40
monoclonal antibody, may play a huge role in
proposing new potential therapeutic approaches in
CRC.

CONCLUSIONS

In conclusion, we have shown that the study of
YKL-40 serum levels can be useful in the diagnosis
of CRC. The YKL-40 protein may be a prognostic
factor for an unfavourable CRC prognosis — its levels
are higher in advanced stages of cancer, where the
tumour has infiltrated the intestinal submucosa
(CsII). The values of serum YKL-40 concentrations
as a predictor of colorectal tumour presence in the
descending colon may provide information for
a better understanding of the colorectal bias
phenomenon and the identification of a potential
tumour location. However, considering the selected
clinical parameters, i.e. sex, age, BMI, and cancer
malignancy grade in CRC patients, no relationship
was shown between them and the serum YKL-40
protein levels.

Continued research on the YKL-40 protein may
provide a potential opportunity to obtain new
diagnostic and therapeutic algorithms in CRC. The
YKL-40 protein appears to be a promising biomarker
of CRC.
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klinicznymi, tj. plcia, wiekiem, BMI, stopniem zto$li-
wosci nowotworu u oséb z CRC, a stezeniem biatka
YKL-40 w surowicy.

Kontynuacja badan nad biatkiem YKL-40 moze by¢
szansg na uzyskanie nowych algorytméw diagnostycz-
nych i terapeutycznych w CRC. Biatko YKL-40 wy-
daje si¢ obiecujacym biomarkerem CRC.
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ANNALES ACADEMIAE MEDICAE SILESIENSIS

ZASADY EDYCJI ORAZ INFORMACJE
DLA AUTOROW

Czasopismo ,,Annales Academiae Medicae Silesien-
sis” (nazywane dalej AAMS) jest oficjalnym pismem
Slaskiego Uniwersytetu Medycznego w Katowicach,
publikujacym w jezyku polskim i angielskim recenzo-
wane artykuty pogladowe, oryginalne prace badawcze,
dotyczace medycyny i farmacji oraz podstawowych
nauk medycznych, opisy przypadkow, listy, recenzje
ksigzek oraz komentarze redakcyjne. Preferowane sa
artykuty w jezyku angielskim.

Od lutego 2021 r. AAMS wydawane jest w modelu
open access (OA), a artykuly udostepniane sg na li-
cencji CC BY-SA 4.0 (Creative Commons Uznanie
autorstwa-Na tych samych warunkach 4.0 Miedzy-
narodowe), okreslajacej zasady ich wykorzystania.
Artykuly przeslane do Redakcji za poSrednictwem
Editorial System do konca stycznia 2021 r. sa publi-
kowane na dawnych zasadach (z nota copyright
i przekazaniem praw autorskich Wydawcy czasopis-
ma, a artykuly moga by¢ wykorzystywane wylacz-
nie w ramach dozwolonego uzytku).

Redakcja AAMS przestrzega zasad zawartych w De-
klaracji Helsinskiej 1 oczekuje, ze badania dotyczace
ludzi zostaly przeprowadzone zgodnie z tymi zasa-
dami. W przypadku badan z wykorzystaniem modeli
zwierzecych redakcja oczekuje przestrzegania zasad
zawartych w Interdisciplinary Principles and Guide-
lines for the Use of Animals in Research, Testing and
Education, wydanych przez New York Academy of
Sciences” Ad Hoc Committee on Animal Research.
Wszystkie prace odnoszace si¢ do ludzi lub zwierzat
musza by¢ zaakceptowane przez odpowiednig lokalng
komisje etyczna, co nalezy zaznaczy¢ w tekscie.
Wszystkie prace przesytane do AAMS poddawane sa
weryfikacji przez system antyplagiatowy. W celu prze-
ciwdziatania nieetycznym praktykom publikacyjnym
redakcja AAMS w razie wykrycia nierzetelnosci nau-
kowej postepuje zgodnie z procedurami Committee on
Publication Ethics (COPE; polskie ttumaczenie wy-
tycznych COPE autorstwa E. Rozkosz i S. Ufnalskiej).
Wigcej informacji na stronie annales.sum.edu.pl.

ZASADY RECENZOWANIA PRAC

Nadestane prace sa oceniane pod wzgledem takich
warto$ci, jak nowatorskie przedstawienie tematu, zna-
czenie dla dalszego rozwoju badan naukowych oraz
dla postepowania klinicznego.

Prace rejestrowane w systemie obslugi recenzenckiej
czasopisma AAMS przesylane sg automatycznie do
systemu antyplagiatowego uzytkowanego przez Slaski
Uniwersytet Medyczny w Katowicach. Wynik postepo-

wania weryfikacyjnego w postaci raportu oceny dota-
czany jest w formie elektronicznej do pracy i dostgpny
dla recenzenta/recenzentdow oraz redaktora naczelnego
czasopisma. W wypadku wykrycia przez system pla-
giatu ostateczna decyzja o dopuszczeniu lub odrzuce-
niu pracy nalezy do os6b recenzujacych.

Prace wstepnie ocenia redakcja AAMS: prace niespel-
niajace podstawowych warunkéw publikacji s odrzu-
cane; prace niekompletne lub przygotowane w stylu
niezgodnym z zasadami czasopisma redakcja odsyta
autorom bez oceny merytorycznej; pozostate prace zo-
staja zarejestrowane, a nastepnie przekazane do oceny
dwoch niezaleznych, niejawnych recenzentow pocho-
dzacych spoza o$rodka, w ktoérym praca powstata (re-
cenzenci i autorzy nie znaja swoich tozsamosci).

Praca przygotowana w jezyku angielskim zostaje prze-
stana do oceny co najmniej jednego recenzenta zagra-
nicznego.

Decyzj¢ o zakwalifikowaniu pracy do publikacji redak-
cja przesyta do autora odpowiedzialnego za korespon-
dencje¢ droga elektroniczng (e-mail) wraz z podaniem
numeru referencyjnego, ktory powinien by¢ uzywany
w trakcie dalszych kontaktow z wydawca.

Akceptacja pracy do publikacji odbywa si¢ na podsta-
wie pozytywnych opinii recenzentow, z uwzglednie-
niem nastgpujacych kryteridw: oryginalno$¢ pracy,
znaczenie uzyskanych wynikow, metodyka i jako$¢ da-
nych, sposob przedstawienia wynikow, jakos¢ dysku-
sji, dobor pismiennictwa.

Recenzenci wydaja rowniez opini¢, czy praca spetnia
wymogi etyczne. Wnioski zawierajg informacje, czy
prace mozna zaakceptowac do publikacji bez zmian/za-
akceptowa¢ po uwzglednieniu poprawek sugerowa-
nych przez recenzenta/ponownie rozwazy¢ po dokona-
niu istotnych poprawek i ponownej recenzji, czy tez na-
lezy ja odrzucié.

W koncowym etapie recenzenci przekazujg poufne
uwagi do redakcji, a takze ogdlne oraz szczegodtowe
(opcjonalnie) uwagi do autordw.

Recenzenci majg mozliwo$¢ przestania — w formie za-
Tacznika — treéci pracy z naniesionymi poprawkami.

W razie sprzecznych opinii, tj. gdy jedna recenzja jest
pozytywna, druga negatywna, praca przesytana jest do
opinii trzeciego recenzenta.

Jesli obie recenzje sa pozytywne, jednak akceptacja
pracy uzalezniona jest od wprowadzenia sugerowanych
przez recenzenta (lub obu recenzentow) poprawek,
praca jest odsytana do autora z prosbg poprawe.

W wypadku gdy obie recenzje sa pozytywne, ale su-
ma przyznanych w jednej z nich punktow jest mniejsza
niz 18 (przy maksymalnej liczbie punktéw wynosza-
cej 36), redaktor naczelny moze — po uzasadnieniu —
podja¢ decyzje o odrzuceniu pracy.

Autor zapoznaje si¢ z recenzja, jednak bez mozliwosci
uzyskania informacji o osobie recenzenta.

Autor ma obowigzek sformutowania pisemnej odpo-
wiedzi na recenzj¢ (z opisem wprowadzonych zmian)



i przekazania jej wraz z tekstem poprawionej pracy
w ustalonym terminie.

Jezeli autor odmowi wprowadzenia zalecanych zmian,
redaktor naczelny moze podja¢ decyzje o odrzuceniu
pracy.

Po odestaniu przez autora poprawionej wersji pracy
ostateczna decyzja o zakwalifikowaniu do publikacji
nalezy do redaktora naczelnego.

Redakcja zobowiazuje si¢ do publikacji raz w roku na
famach AAMS listy wszystkich recenzentéw danego
rocznika czasopisma.

KONFLIKT INTERESOW

Jednoczesnie ze zlozeniem pracy autorzy prac badaw-
czych sa zobowiazani do ujawnienia wszelkich zobo-
wigzan finansowych, jezeli takie istnieja, pomiedzy
autorami i firmg, ktorej produkt ma istotne znaczenie
w nadestanej pracy, lub firmg konkurencyjng. Informa-
cje te nie beda ujawniane recenzentom i nie wptyng na
decyzje o publikacji. Po akceptacji pracy redakcja
ustali z autorami forme, w jakiej informacje o zrodtach
finansowania powinny zosta¢ udostepnione czytelni-
kom. Kazda dotacja badan czy tez dostarczenie reagen-
tow lub narzedzi analitycznych powinny by¢ wskazane
w ,,Podzickowaniach”.

Poza wskazaniem ewentualnych Zrédel finansowania
autorzy sa rowniez zobowigzani do ujawnienia infor-
macji o jakimkolwiek wktadzie instytucji naukowo-ba-
dawczych, stowarzyszen i innych podmiotow w po-
wstanie pracy.

W zwigzku z tym, ze prace przegladowe i komentarze
redakcyjne polegaja na wyborze i interpretacji danych
z dostepnego pismiennictwa, redakcja AAMS ocze-
kuje, iz autorzy tego typu opracowan beda wolni od fi-
nansowych zwiazkéw z firmami, ktorych produkty sa
przedmiotem pracy (lub z firmami konkurencyjnymi).
Wymaga si¢, by recenzenci, cztonkowie redakcji, za-
stepcy redaktora naczelnego ujawnili w liscie do redak-
tora naczelnego wszelkie zobowigzania i okolicznosci
mogace wplynac niekorzystnie na proces wydawniczy
pracy podlegajacej recenzji. List ten powinien zawieraé
os$wiadczenie o jakichkolwiek powigzaniach finanso-
wych (o ile takie istnieja), np. z firmg produkujaca lek
bedacy przedmiotem pracy.

ROZSTRZYGANIE SPOROW

Ewentualne spory z wydawca czasopisma dotyczace
publikacji beda rozstrzygane przez sad wiasciwy dla
siedziby wydawcy. Stosunki prawne tgczace wydawce
czasopisma i autora podlegajg prawu polskiemu i obo-
wigzujacym Polske konwencjom mi¢dzynarodowym.

POZWOLENIE NA PUBLIKACJE

Materiaty wcze$niej publikowane i chronione prawem
autorskim, w tym materiaty ilustracyjne (tabele, ryciny,
fotografie, rysunki itp.), nalezy zaopatrzy¢ w pisemna

zgod¢ — zaréwno od poprzedniego wydawcy, jak
i autoréw oryginalnej pracy — na ponowng publikacje.
Ewentualne koszty z tym zwigzane ponosza autorzy.
Jezeli informacje zawarte w opisie przypadku, na ilu-
stracji lub w tekscie pracy oryginalnej pozwalaja na
identyfikacje o0sob, nalezy dostarczy¢ ich pisemng
zgode na publikacje wizerunku.

POLITYKA PRAWNO-ARCHIWIZACYJNA

Przesylajac prace wraz z ilustracjami i tabelami,
autor/wspoétautor oswiadcza, ze nadestana praca nie
byta uprzednio publikowana ani nie zostata ztozona do
redakcji innego czasopisma (z wylaczeniem streszczen
nieprzekraczajacych 400 stéw) oraz ze przystuguje mu
petnia praw autorskich majatkowych i osobistych do
utworu (pracy), rozporzadza tymi prawami i w tym za-
kresie zwalnia wydawce z odpowiedzialno$ci za wady
prawne utworu wobec 0sob trzecich.

Czasopismo AAMS wydawane jest w systemie open
access, a artykuty (finalna wersja pracy po recenzji oraz
korektach redakcyjnej i autorskiej) udostgpniane sg na
licencji Creative Commons Uznanie autorstwa-Na tych
samych warunkach 4.0 Miedzynarodowe, znanej row-
niez jako CC BY-SA 4.0 (Uchwata Nr 8/2020 Senac-
kiej Komisji ds. Nauki z dn. 14 kwietnia 2020 r.). Li-
cencja ta zezwala na darmowe kopiowanie, zmienianie,
rozprowadzanie, przedstawianie artykutu w dowolnym
celu, takze komercyjnym, pod warunkiem oznaczenia
autorstwa (tj. podania informacji o tworcy/tworcach
albo innym niz twodrca/tworcy licencjodawcy, tytutu
artykutu, nazwy czasopisma, rocznika, numeru tomu,
zakresu stron, identyfikatora DOl w formie linku, na-
zwy licencji, na jakiej artykut jest udostepniany, oraz
linku do pelnego tekstu licencji) i oznaczenia wykona-
nych modyfikacji (np.: Oryginat zostal przettumaczony
z jezyka polskiego na angielski \ub Tlumaczenie za-
wiera zmiany w stosunku do oryginatu), jesli takie zo-
staly wykonane, a przetwarzajac lub tworzac na podsta-
wie artykutu, nalezy udostepnia¢ swoje dzieto na tej sa-
mej licencji co oryginat.

Przesyltajac prace wraz z ilustracjami i tabelami, autor
dotacza podpisany przez siebie List przewodni
(Oswiadczenie autora/wspétautora), zgadzajac sie na
warunki publikacji w AAMS, w tym na udzielenie wy-
dawcy nieodplatnej i niewylacznej licencji CC BY-SA
4.0. Autor zachowuje prawa autorskie.

Do samodzielnego udostgpniania/archiwizowania prac,
a takze metadanych w dowolnych repozytoriach oraz
bazach danych indeksujacych czasopisma wydawca za-
leca autorom postugiwanie si¢ wersja opublikowana na
stronie AAMS (finalna wersja pracy po recenzji oraz
korektach redakcyjnej i autorskiej). Przy udostepnia-
niu/archiwizowaniu pre-printow (wersja autorska przed
recenzjg) oraz post-printdw (wersja autorska po recen-
zji, przed redakcja wydawnicza) obowigzuje podanie
nastepujagcych informacji: a) pre-print — np. ,,Niniejsza
praca zostala przestana do redakcji Annales Academiae
Medicae Silesiensis (annales.sum.edu.pl) i oczekuje na
recenzj¢”’; po opublikowaniu na stronie czasopisma



wersji finalnej nalezy o tym doinformowac¢ —np. ,,Osta-
teczna wersja pracy jest dostepna na stronie ... [nalezy
poda¢ link do pracy] na licencji ... [wpisa¢ nazwg li-
cencji]”; b) post-print — np. ,,Niniejsza praca jest wersja
autorskg poprawiong zgodnie z uwagami recenzenta,
zakwalifikowang do publikacji w czasopismie Annales
Academiae Medicae Silesiensis (annales.sum.edu.pl)”;
po opublikowaniu na stronie czasopisma wersji finalnej
nalezy o tym doinformowa¢ — np. ,,Ostateczna wersja
pracy jest dostepna na stronie ... [nalezy podac¢ link do
pracy] na licencji ... [wpisa¢ nazwe licencji]”.

Autorzy nie ponosza zadnych kosztow zwigzanych
z publikacja ani tez nie otrzymuja za to wynagrodzenia.

ZASTRZEZENIE

Redakcja oraz wydawca doktadaja wszelkich staran, by
tresci publikowane w AAMS byly wiarygodne i do-
ktadne. Opinie wyrazane na tamach czasopisma sg jed-
nak publikowane na wylaczng odpowiedzialnos$¢ auto-
row. W zwigzku z tym ani redakcja, ani wydawca nie
ponosza odpowiedzialnosci za konsekwencje wykorzy-
stania jakichkolwiek niescistych informacji. Dawki le-
kow 1 inne wartos$ci liczbowe sg sprawdzane z nalezyta
starannoscia, jednak wszelkie schematy leczenia opisy-
wane w AAMS powinny by¢ stosowane zgodnie z in-
formacjami o leku publikowanymi przez producenta.

PRZYGOTOWANIE PRACY

Praca powinna by¢ przygotowana w formacie A4,

z wykorzystaniem powszechnie uzywanych edytorow

tekstu (Word, Open Office etc.). Zaleca sig¢ stosowanie

standardowych fontéw o rozmiarze 12 pkt, marginesy

2,5 cm, interlinia 1,5.

Uktad pracy:

1) strona tytutowa,

2) streszczenie w jezyku polskim, stowa kluczowe
w jezyku polskim (3—10 oddzielone przecinkami),

3) streszczenie w jezyku angielskim, stowa kluczowe
w jezyku angielskim (3-10 oddzielone przecin-
kami),

4) tekst pracy z wklejonymi w odpowiednich miej-
scach tabelami i rycinami,

5) ewentualne podziekowania lub informacje o gran-
tach lub zrodiach finansowania pracy,

6) wkiad poszczegodlnych autoréw w powstanie pracy,

7) piS$miennictwo.

Kolejne strony nalezy ponumerowaé, zaczynajgc od

strony tytulowej. Skréty, wraz z rozwinigciem, nalezy

poda¢ w nawiasie za skracanym okresleniem przy

pierwszym jego wystapieniu w tekscie. Nalezy unikac

skrotow nieakceptowanych przez migdzynarodowe

grupy ekspertow.

Prace powinny mie¢ nastgpujacg strukture:

Strona tytulowa. Powinna zawiera¢ w kolejnosci od

gory:

1) pelne imiona i nazwiska wszystkich autorow*,

2) nazwe (nazwy) instytucji, z ktorej pochodzi praca,

3) pehny tytut pracy (polski i angielski),

4) tytut skrocony (polski i angielski; maksimum 40
znakow tacznie z odstgpami),

5) adres do korespondencji zawierajacy tytul nauko-
wy, imi¢ i nazwisko, nazwe instytucji, adres (mia-
sto, ulica), numer telefonu, faksu i adres e-mail (naj-
lepiej stuzbowy) autora odpowiedzialnego za kore-
spondencje¢ z redakcja.

* UWAGA: W przypadku gdy prace wspottworzyto
kilku autorow (dotyczy to wszystkich rodzajow prac, tj.
o charakterze pogladowym, oryginalnym, opisu przy-
padku), nalezy ujawni¢ wktad poszczegdlnych autorow
w jej powstanie (podajac informacje, kto jest autorem
koncepcji, zatozen, zastosowanej metody, przeprowa-
dzonych badan, analizy danych, kto napisat prace etc.).
Wszelkie przypadki nierzetelnosci naukowej, w tym
zjawiska ghostwriting i guest authorship beda dema-
skowane, wigcznie z powiadomieniem odpowiednich
podmiotdw (instytucje zatrudniajace autorow, towarzy-
stwa naukowe, stowarzyszenia edytorow naukowych
itp.). Ze zjawiskiem typu ghostwriting mamy do czy-
nienia wowczas, gdy kto§ wnidst istotny wktad w po-
wstanie pracy, ale nie zostal ujawniony jako jeden
z autoréw lub w postaci zamieszczonego podzigkowa-
nia w tre$ci pracy. Guest authorship obrazuje sytuacje,
gdy udziat autora jest znikomy lub w ogdle nie miat
miejsca, a pomimo to jest autorem/wspoétautorem
pracy.

Redakcja zobowigzana jest do dokumentacji wszelkich
przejawoéw nierzetelnosci naukowej, zwlaszcza doty-
czacych tamania i naruszania zasad etyki obowigzuja-
cych w nauce.

Streszczenie (w jezyku polskim i angielskim). Nie po-
winno zawiera¢ wigcej niz 250 stow. W streszczeniu
pracy oryginalnej nalezy wyodrebnic cztery akapity za-
tytutlowane: Wstep, Materiat i metody, Wyniki, Wnio-
ski.

Stowa kluczowe (w jezyku polskim i angielskim). Pod
streszczeniem (odpowiednio w jezyku polskim i angiel-
skim) nalezy umiesci¢ od 3 do 10 stow lub wyrazen
kluczowych, w miar¢ mozliwos$ci zgodnych z Medical
Subject Headings Index Medicus (MeSH).

Tekst. Prace oryginalne nalezy podzieli¢ na nastepu-
jace czgsci: Wstep, Material i metody, Wyniki, Dysku-
sja, Wnioski. Prace pogladowe moga by¢ podzielone
w inny sposob. Nie nalezy przekracza¢ zalecanych



objetosci prac: praca oryginalna — 3000 stow, pogla-
dowa — 6000 stéw, opis przypadku — 2000 stow, list —
1000 stow. Przedstawione limity nie obejmujg stresz-
czenia, tabel, pis$miennictwa. We wilasciwych miej-
scach tekstu pracy nalezy wklei¢ tabele i ryciny.

Uzyte metody statystyczne nalezy opisac na tyle szcze-
gbtowo, aby czytelnik majacy dostep do danych zrodto-
wych i posiadajacy wiedze statystyczna byl w stanie
zweryfikowa¢ przedstawione wyniki. Wszedzie, gdzie
to mozliwe, nalezy stosowac opis iloéciowy wraz z od-
powiednimi miarami btgdu lub niepewnosci (np. prze-
dzialy ufno$ci). Nalezy unikaé opierania si¢ wylacznie
na poziomie prawdopodobienstwa (p-value) oblicza-
nym podczas testowania hipotez statystycznych, ktory
pomija istotne informacje dotyczace wielkosci obser-
wowanego efektu.

Pi$miennictwo. Pozycje piSmiennictwa powinny byc¢
ponumerowane zgodnie z kolejno$cig cytowania w tek-
$cie (system vancouverski).

Czasopisma. W wypadku cytowanych czasopism ha-
lezy poda¢: kolejny numer pozycji, nazwiska autorow
i pierwsze litery imion (jesli autoréw jest nie wigcej niz
szesciu, nalezy wymieni¢ wszystkich, jesli siedmiu
i wiecej, nalezy podac¢ szeSciu pierwszych z dopiskiem
L1 wsp.” w pracach polskojezycznych lub ,et al.” w pra-
cach angloj¢zycznych), tytul pracy, tytut czasopisma
(skroty tytutdw czasopism powinny by¢ zgodne z Index
Medicus), rok, tom i numer czasopisma (cyframi arab-
skimi), numer strony poczatkowej i koncowe;j, identy-
fikator DOI. Prosimy nie uzywac okreslen: ,,w druku”,
,,W przygotowaniu”, ,.informacja ustna”, w uzasadnio-
nych wypadkach mozna je zastosowaé w odpowiednim
miejscu w tekscie.

Przyktad: Eliasson M., Jansson J., Nilsson P., Asplund
K. Increased levels of tissue plasminogen activator
antigen in essential hypertension. A population-based
study in Sweden. J. Hypertens. 1997; 15(4): 349-356.
doi: 10.1097/00004872-199715040-00005.

Ksigzki. W wypadku cytowanych ksiazek nalezy wy-
mieni¢: kolejny numer pozycji, nazwiska autoréw
i pierwsze litery imion, tytul, wydawce, miejsce i rok
wydania.

Przyktad: Domagalska-Szopa A., Szopa A. Postepowa-
nie usprawniajagce w moézgowym porazeniu dziecig-
cym. Slaski Uniwersytet Medyczny w Katowicach. Ka-
towice 2018.

Powotujac si¢ na tres$¢ rozdziatu ksigzki, nalezy poda¢:
nazwisko autora rozdziatu, inicjaly imion, tytut roz-
dziatu, nazwisko autora (redaktora) ksigzki, inicjaly
imion, tytut ksigzki, wydawce, miejsce i rok wydania,
przedziat stron.

Przyktad: Kubicek C.P., Karaffa L. Kwasy organiczne.
W: Ratledge C., Kristiansen B. [red.]. Podstawy bio-
technologii. Wydawnictwo Naukowe PWN. Warszawa
2011, s. 249-265.

Strony internetowe. Opis ten powinien zawieraé: nazwe
autora tekstu, tytul, nazwe witryny internetowej i rok
ukazania si¢ tekstu, adres witryny internetowej, datg

dostepu.
Przyktad: Dreisinger E. McKenzie Therapy
Classifications. Spine-health, 2007 [online]

http://www.spinehealth.com/wellness/exercise/mcken
zie-therapy-classifications [dostep: 2 wrzesnia 2019].

Tabele, ryciny, fotografie. Moga by¢ czarno-biate lub
kolorowe, ponumerowane (tabele cyframi rzymskimi,
ryciny cyframi arabskimi) oraz opisane w jezyku pol-
skim i ponizej w jezyku angielskim. Jako$¢ bitmap nie
powinna by¢ nizsza od 300 dpi przy 100% wielkosSci
(Wysokos¢ i1 szerokosc).

WYSYLANIE PRACY | LISTU PRZEWODNIEGO
DO REDAKCJI

Wysylanie pracy odbywa si¢ wylacznie za posrednic-

twem strony annales.sum.edu.pl (zakladka ,,Wyslij

swoj artykul”), zgodnie z formularzem Editorial Sys-
tem.

Dopuszczalne formaty plikow:

— dlatekstu: dowolna wersja edytora Microsoft Word
(doc, docx), rich text format (rtf),

— dlarycin: pliki jpg, jpeg, gif, tif, tiff, bmp, png.

Wymagane dokumenty, tj. List przewodni (Oswiadcze-

nie autora/wspolautora), nalezy przesta¢ do redakcji

w formie:

a) elektronicznej (e-mail), podpisany za pomoca bez-
piecznego podpisu elektronicznego, zgodnie z obo-
wiazujgcymi przepisami (podpis zaufany),

b) tradycyjnej (przesytka polecona) na adres redakcji
— podpisany czytelnie druk Listu przewodniego
(Oswiadczenia autora/wspolautora).

Jesli prace wspottworzyto kilku autordw, List prze-

wodni podpisuje i odsyta kazdy wspotautor oddzielnie.

Adres redakcji:

Redakcja ,,Annales Academiae Medicae Silesiensis”
Katedra Profilaktyki Medycyny

Zaktad Profilaktyki Chrob Wewngetrznych

Wydziat Nauk o Zdrowiu w Bytomiu

Slaski Uniwersytet Medyczny w Katowicach

ul. Piekarska 18

41-902 Bytom

tel. + 48 32 397 65 27

e-mail: redakcjaaams@sum.edu.pl
https://annales.sum.edu.pl
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ANNALES ACADEMIAE MEDICAE SILESIENSIS

EDITORIAL POLICY
AND INFORMATION FOR AUTHORS

“Annales Academiae Medicae Silesiensis” (hereinafter
referred to as AAMS) is the official journal of the
Medical University of Silesia in Katowice, publishing
peer-reviewed review articles, original research works
on medicine and pharmacy, as well as basic medical
sciences, case studies, letters, book reviews and
editorial commentaries in Polish and English.
Publications in English are preferred.

Since February 2021, AAMS is published in the
open access (OA) system, and articles are made
available under the CC BY-SA 4.0 license (Creative
Commons Attribution-ShareAlike 4.0 International),
specifying the rules for their use.

Avrticles sent to the Editorial Board via the Editorial
System by the end of January 2021 will be published
on the old terms (with a copyright notice and the
transfer of the copyrights to the Publisher of AAMS,
and the articles may be used only under fair use).
The AAMS Editorial Office conforms to the principles
provided in the Declaration of Helsinki and expects that
research on humans has been conducted in accordance
with these principles. With regard to the research using
animal models, the Editorial Office expects compliance
with the principles contained in the Interdisciplinary
Principles and Guidelines for the Use of Animals in
Research, Testing and Education, issued by the New
York Academy of Sciences’ Ad Hoc Committee on
Animal Research. All works relating to humans or
animals must be approved by the relevant local ethics
committee, which should be indicated in the work.

All works submitted to AAMS are verified in the anti-
-plagiarism system. To prevent unethical publication
practices, in the event of detecting scientific
misconduct, the AAMS Editorial Office follows the
procedures of the Committee on Publication Ethics
(COPE).

More information at annales.sum.edu.pl.

REVIEW PROCESS

Submitted works are evaluated in terms of values such
as innovative presentation of the topic, importance for
the further development of scientific research and for
clinical management.

Works registered in the reviewing system of AAMS
journal are automatically forwarded to the anti-
-plagiarism system used by the Medical University of
Silesia in Katowice. The results of the verification
procedure in the form of an electronic evaluation report
is attached to the work and made available to the
reviewer(s), as well as the journal’s Editor-in-Chief.

In the event the system detects plagiarism, the final
decision on whether or not to accept the work rests with
the reviewers.

Works are initially evaluated by the AAMS Editorial
Office (editorial review): works which do not meet the
basic conditions for publication are rejected; works
which are incomplete or prepared in a style inconsistent
with the journal rules are returned to the authors
without any content evaluation; the remaining works
are registered and subsequently submitted to two
independent reviewers, whose identity is hidden and
who are not connected with the institution where the
work originated; both the reviewer and author identities
are concealed (double-blind peer review).

Works written in English are sent to at least one foreign
reviewer for evaluation.

The decision on qualifying the work for publication is
sent by the Editorial Office via e-mail to the author
responsible for correspondence, together with a re-
ference number which should be used during further
contact with the publisher.

The manuscript is approved for publication on the basis
of positive opinions of the reviewers.

The reviewers issue their opinion on the basis of a de-
tailed evaluation of the work compared with other
papers published on the subject, taking into account the
following criteria: originality of the work, significance
of the obtained results, quality of the methodology and
data, manner of presenting the results, quality of
discussions, selection of reference literature.

An opinion on whether the work meets the ethical
requirements is also provided by the reviewers.

The conclusions contain information on whether the
work may be accepted for publication without
changes/accepted after taking into account the
corrections suggested by the reviewer/reconsidered
after significant corrections and re-review, or whether
it should be rejected.

In the final stage, the reviewers provide confidential
comments to the Editorial Office, as well as general and
detailed (optional) comments to the authors.

The reviewers have the opportunity to submit the
content of the amended work in the form of an
attachment.

In the event of conflicting opinions, i.e. when one
review is positive while the other is negative, the work
is evaluated by a third reviewer.

If both reviews are positive, but the acceptance of the
work depends on the introduction of amendments
suggested by a reviewer (or both reviewers), the work
is sent back to the author, together with a request for
improvement.

In the event that both reviews are positive, but the sum
of points awarded in one of them amounts to less than
18 (with a maximum of 36 points), the Editor-in-Chief
may, after justification, decide to reject the work.



The author familiarizes him/herself with the review, but
without the possibility of obtaining information about
the reviewer.

The author is obliged to formulate a written response to
the review (with a description of the introduced
changes) and submit it along with the text of the
amended work within the established deadline.

If the author refuses to introduce the recommended
amendments, the Editor-in-Chief may decide to reject
the work.

After the author sends back the amended version of the
work, the final decision on qualifying the paper for
publication belongs to the Editor-in-Chief.

The Editorial Office undertakes to publish a list of all
the reviewers of a given annual in AAMS once a year.

CONFLICT OF INTEREST

Upon submitting the work, the authors of research
papers are obliged to disclose any financial obligations,
if any, between the authors and the company whose
product has significant importance in the submitted
work, or a competitor. This information will not be
disclosed to the reviewers nor will it affect the decision
on publication of the work. After accepting the work,
the Editorial Office and authors will decide on the form
in which information on the sources of financing should
be made available to readers. Any research subsidies or
provisions of reagents or analytical tools should be
indicated in the “Acknowledgements”.

Apart from indicating any possible sources of
financing, authors are also obliged to disclose
information about any contribution of scientific and
research institutions, associations and other entities to
the creation of the work.

Due to the fact that review papers and editorial
commentaries consist in selecting and interpreting data
from the available literature, the AAMS Editorial
Office expects authors of such works to be free from
financial ties with companies whose products constitute
the subject of the work (or rival companies).

The reviewers, members of the Editorial Office and
Deputy Editor-in-Chief are required to disclose in
a letter to the Editor-in-Chief any obligations and
circumstances that may adversely affect the publishing
process of the work under review. The letter should
include a declaration of any existing financial
relationships, e.g., with the company that produces the
pharmaceuticals being the subject of the work.

DISPUTE SETTLEMENT

Any disputes with the Publisher of the journal arising
regarding the publication will be settled by the court
relevant for the Publisher’s registered office. Legal
relationships between the Publisher of the journal and
the author are subject to Polish law and binding
international conventions.

PERMISSION FOR PUBLICATION

Written consent of the prior publisher and authors of
the original work is required in the case of republishing
materials, including illustrative materials (tables,
figures, photographs, drawings, etc.), protected by
copyright. Any possible, associated costs are borne by
the authors. If the information provided in the case
study, illustration or text of the original work allows the
identification of persons, their written consent for
publication of the image must be obtained.

REGULATORY AND ARCHIVAL POLICY

By submitting the work along with illustrations and
tables, the author/co-author declares that the submitted
work has not been previously published and has not
been submitted to the editorial office of other journal
publishers (except for abstracts not exceeding 400
words) and that the author is entitled to full economic
and moral rights to the work, to dispose of these rights,
and in this respect the author/co-author releases the
publisher from liability to third persons for legal defects
of the work.

AAMS journal is published in the open access system,
and articles (the final version of the work after the
review and editor and author corrections) are made
available under the Creative Commons — Attribution-
-ShareAlike 4.0 International license, also known as
CC BY-SA 4.0 (Resolution No 8/2020 of the Senate’s
Committee for Science of 14 April 2020). The license
allows free copying, altering, disseminating, presenting
the article for any, including commercial, purpose,
provided that its authors are indicated (i.e. information
is provided about its author(s) or about licensors other
than the author(s), the title of the article, name of the
journal, year, volume number, range of pages, DOI
number as a link, name of the license under which the
article is made available and a link to the full text of the
license) and indicating the modifications introduced to
it (e.g., The original was translated from Polish into
English or The translation includes changes in relation
to the original), if any. Moreover, when modifying and
creating work based on the article, the work shall be
made available under the same license as the original.
When submitting work with illustrations and tables, the
author/co-author includes a Cover Letter (Author/Co-
-author declaration) signed by him/her, agreeing to the
terms of publication in AAMS, including granting the
publisher a free and non-exclusive CC BY-SA 4.0
license. The author shall retain his/her copyrights.

The publisher recommends that authors use the version
published on the AAMS website (the final version after
the review and editor and author corrections) for
autonomous sharing/archiving of works and metadata
in any repositories and journal indexing databases. The
sharing/archiving of preprints (author’s version before
the review) and postprints (author’s version after the
review, before publisher editing) requires providing the



following information: a) preprint — e.g., “This work
has been submitted to the Editorial Office of Annales
Academiae Medicae Silesiensis (annales.sum.edu.pl),
pending review”; after publishing the final version on
the website of the journal, additional information shall
be provided about it, e.g. “The final version of the work
is available at ... [link to the work] under the license ...
[name of the license]"; b) postprint — e.g. “This work
is the author’s version corrected in accordance
with reviewers’ comments, admitted for publication
in  Annales Academiae  Medicae  Silesiensis
(annales.sum.edu.pl)”; after publishing the final
version on the website of the journal, additional
information shall be provided about it, e.g. “The final
version of the work is available at ... [link to the work]
under the license ... [name of the license]".

Authors do not bear for any costs related to the
publication, nor do they receive any remuneration
for it.

DISCLAIMER

The Editorial Office and the Publisher make every
effort to ensure that the content published in AAMS is
reliable and accurate. However, opinions expressed in
the journal are published under the sole responsibility
of their authors. Therefore, neither the Editorial Office
nor the Publisher can be held responsible for the
consequences of using any inaccurate information.
Doses of medications and other numerical values are
checked with due diligence; however, any treatment
regimens described in AAMS should be applied in
accordance with the manufacturer’s information about
the medication.

PREPARATION OF WORK

The work should be prepared in the A4 format, using

common text editors (MS Word, Open Office etc.). Itis

recommended that standard fonts be used, 12 pt font

size, 2.5 cm margins, 1.5 line spacing.

Layout:

1) title page,

2) abstract in Polish, keywords in Polish (3-10,
separated with commas),

3) abstract in English, keywords in English (3-10,
separated with commas),

4) text of the work with tables and figures pasted in
appropriate places,

5) if applicable, acknowledgements or information
about grants or sources of financing of the work,

6) contributions of individual authors to the work,

7) references.

Pages should be numbered consecutively, starting with

the title page. Abbreviations with the full term should

be provided in round brackets next to the first occur-

rence of the abbreviated term in the text. Abbreviations

not accepted by international groups of experts should
be avoided.

Works should be structured as follows:

Title page. It should contain, starting from the top:

1) full names and surnames of all the authors™*,

2) name(s) of the institution(s) from which the work
originates,

3) full title of the work (Polish and English)

4) abbreviated title (Polish and English; up to 40 cha-
racters with spaces),

5) address for correspondence with academic title,
name and surname, name of the institution, address
(city, street), phone and facsimile number and
(preferably official) e-mail address of the
corresponding author.

* PLEASE NOTE: If the work was co-authored (this
applies to all types of works, i.e. review papers, original
works, case studies), the contributions of individual
authors to its creation shall be disclosed (by providing
information on who was the author of the concept,
assumptions, employed methods, conducted research,
data analysis, who wrote the paper etc.).

Any cases of lack of scientific misconduct, including
ghostwriting and guest authorship, will be exposed,
including the notification of relevant entities
(institutions employing the authors, scientific societies,
associations of science editors etc.). Ghostwriting is
when a person who contributed significantly to the
work is not listed as its author, or their contribution is
not acknowledged in the content of the work. Guest
authorship illustrates a situation in which the
participation of an author is negligible or did not occur
at all, and yet they are listed as an author/co-author of
the work.

The Editorial Office is obligated to document all mani-
festations of scientific misconduct, especially those
pertaining to the infringement and violation of the rules
of ethics that apply in science.

Abstract (in Polish and English). It should not include
more than 250 words. In the abstract of an original
work, four paragraphs should be distinguished:
Introduction, Material and Methodology, Results and
Conclusions.

Key words (in Polish and English). Between 3 and 10
key words, if possible, consistent with the Medical
Subject Headings Index Medicus (MeSH), should be
placed under the abstract (both in Polish and English).

Text. Original works should be divided into the
following  parts:  Introduction, Material and
Methodology, Results, Discussion, Conclusions.
Review articles may be divided differently. The
recommended volume of work should not be exceeded:
original work — 3000 words, review article — 6000
words, case study — 2000 words, letter — 1000 words.



The presented limits do not include abstracts, tables and
reference literature. Tables and figures should be
placed in the appropriate places in the text.

The applied statistical methods should be described in
detail in order to enable a reader who has access to the
source data and possesses statistical knowledge to
verify the presented results. Wherever possible,
a quantitative description should be used, together with
appropriate measures of error or uncertainty (e.g.
confidence intervals). It is necessary to avoid relying
solely on the level of probability (p-value), calculated
in the process of testing statistical hypotheses, which
omits relevant information about the magnitude of the
observed effect.

Reference literature. Reference literature items
should be numbered according to the order they appear
in the text (the Vancouver system).

Journals. In the case of citing journals, it is necessary
to provide the following information: the item number,
authors’ surnames and initial letters of first names
(if there are less than six authors, all of them should be
listed, if seven or more — the first six along with the
annotation “i wsp.” in Polish, or “et al.” in works
written in English), title of the work, title of the journal
(abbreviations of journal titles should comply with
Index Medicus), year, volume and number of the
journal (in Arabic numerals), number of the first and
last page, DOI number. Please refrain from using terms
such as: “in print”, “in preparation”, “oral information”.
In substantiated cases, they may be used in appropriate
places in the text.

Example: Eliasson M., Jansson J., Nilsson P., Asplund
K. Increased levels of tissue plasminogen activator
antigen in essential hypertension. A population-based
study in Sweden. J. Hypertens. 1997; 15(4): 349-356.
DOI: 10.1097/00004872-199715040-00005.

Books. In the case of citing books, it is necessary to
include the following information: the item number,
authors’ surnames and initial letters of first names, title,
publisher, as well as the place and year of the
publication.

Example: Domagalska-Szopa A., Szopa A. Poste¢po-
wanie usprawniajace w moézgowym porazeniu dzie-
ciecym. Slaski Uniwersytet Medyczny w Katowicach.
Katowice 2018.

When referring to the content of a book chapter, it is
necessary to provide the following information: the
surname of the chapter’s author, initials of the first
name, chapter title, surname of the book’s author
(editor), initials of the first name, book title, publisher,
place and year of publication, as well as the page range.
Example: Kubicek C.P., Karaffa L. Kwasy organiczne.
In: Ratledge C., Kristiansen B. [ed.]. Podstawy biotech-
nologii. Wydawnictwo Naukowe PWN. Warszawa
2011, p. 249-265.

Websites. Such a description should include: the author
of the text, title, name of the website and the year the
text was published, the website address and the date of
access.

Example:  Dreisinger E. McKenzie Therapy
Classifications. Spine-health, 2007 [online]
http://www.spinehealth.com/wellness/exercise/mcken
zie-therapy-classifications [accessed 2 September
2019].

Tables, figures, photographs. They may be black and
white or in colour, numbered (tables in Roman
numerals, figures in Arabic numerals) and described in
Polish and below in English. The value of bitmap
quality should not be lower than 300 dpi at 100% size
(height and width).

SUBMITTING WORKS AND THE COVER
LETTER TO EDITORIAL OFFICE

The submission of work occurs exclusively via
www.annales.sum.edu.pl (the “Submit your paper”
tab), according to the Editorial System form.

The following file formats are accepted:

— for text: any version of Microsoft Word (doc, docx),
rich text format (rtf),

— for figures: jpg, jpeg, gif, tif, tiff, bmp, png files.

The required documents, i.e. the Cover Letter

(Author/Co-author declaration) shall be sent to the

Editorial Office:

a) in electronic format (by e-mail), sent with a safe
electronic signature, in accordance with the
applicable regulations,

b) in a letter (registered mail) to the address of the
Editorial Office — as a legibly signed form of the
Cover Letter (Author/Co-author declaration).

If the work was co-authored, the Cover Letter shall be

signed and returned by each co-author separately.

Editorial Address:

Redakcja ,,Annales Academiae Medicae Silesiensis”
Katedra Profilaktyki Medycyny

Zaktad Profilaktyki Chrob Wewngetrznych

Wydziat Nauk o Zdrowiu w Bytomiu

Slaski Uniwersytet Medyczny w Katowicach

ul. Piekarska 18

41-902 Bytom

tel. +48 32 397 65 27

e-mail: redakcjaaams@sum.edu.pl
https://annales.sum.edu.pl
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