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Drug-induced hyperergic vasculitis - activity of selected cytokines
and acute phase proteins in plasma

Drug-induced hyperergic vasculitis belongs to the clinically differentiated group of
adverse skin reactions. Although its pathogenic mechanism is complex and not entirely
elucidated yet, it is believed to be basically the result of type III immunological reaction
(2,3,6,8). Immune complexes interacting with vessel wall stimulate intense inflammatory
response involving activated endothelial cells, cytokines and adhesive molecules (2,3,7).
Damage of the vessel walls in skin and/or in internal organs is the main pathological feature of
various intensity.

Skin lesions in hyperergic vasculitis are of polymorphic character mostly because
different types of lesions can develop according to the vessel involved. Usually the symmetrical
skin eruptions appear on the extremities, especially the lower legs. Numerous purpuric macules,
bullae and tiny vesicles with hemorrhagic content developing into ulcers covered with necrotic
crusts are always visible (2,3,4,6). Drug-induced hyperergic vasculitis reactions are frequently
caused by sulfonamides, non-steroidal antiinflammatory drugs, psychotropic agents (1,2,3,
6,7.8). They may also be the result of the combined effects of infection/inflammation and drug
(2). It is worth to consider that participation of immune complexes in pathogenic events is often
connected with clinically dramatic course, which is observed for example in systemic
hyperergic vasculitis, urticarial vasculitis or serum-sickness urticaria.

The aim of the present study was to evaluate the intensity of inflammatory
and immune response in hyperergic vasculitis expressed as activity of some
cytokines, their receptors and activated by them acute phase proteins in drug-

induced hyperergic vasculitis.

MATERIAL AND METHODS

Drug-induced hyperergic vasculitis was diagnosed in 14 adult patients included into the
study. Among them were 6 women and 8 men. The mean age of the group was 50.5 years, the
range 18-73 years. The patients took the culprit drugs 7 to 14 days before their vasculitis
appeared. All the patients received more then one offending drug, and 8 persons among them
reported at least 3 various agents. In the examined group the most frequent causative drugs were
nonsteroidal antiinflammatory drugs, analgetics/antipyretics and various antibiotics.

Blood samples were taken from all the patients: a) during the acute stage of disease,
before the treatment was administered; b) after clearing of skin lesions following the effective
treatment. Duration of treatment was 14-26 days. The control group consisted of 30 healthy
volunteers of approproate age.
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Plasma concentrations of the following proteins were examined: interleukin-2 ( IL-2),
soluble interleukin-2 receptor ( sIL-2R), interleukin-6 (IL-6), interleukin-10 (IL-10), tumor
necrosis factor-a ( TNF-a), pS5 soluble TNF receptor ( p-55 sTNF-R), C-reactive protein
(CRP), a-2 macroglobulin ( a-2 MG).

Measurements of protein concentrations. An enzyme-linked immunosorbent
assay (ELISA) was used to detect and quantify the presence of selected proteins in plasma. The
kits for ELISA were provided by Endogen Inc.USA (cytokines and receptors); Eucardio
Laboratory Inc.USA (CRP); Immunodiagnostik GmbH Germany (a-2 MG). The measurement
were done in duplicates according to the instructions included in the assay. The obtained data
were put to statistical analysis. Average (M), median (Me), standard deviation (SD), the mean
error of the averrage (SE) and variation coefficient (V%) were evaluated. Significance of
differences between the average values was tested by Student’s t-test, Cochran’s-Cox’s test and
Mann-Whitney’s test.

RESULTS

Acute symptoms of drug-induced hyperergic vasculitis in a group of 14 patients were
followed by high increase of plasma levels of the examined proteins (p<0.001) in comparison to
the controls (Tab.1, Fig.1). Clearing of the disease lesions was connected with distinct decrease of

Table 1. Plasma concentrations of examined proteins in patients with hyperergic vasculitis
and in the control group

Protein Gro Statistical characteristics Comparison with control
up n M SD SE Min Max P 1g%
C | 30 | 208 1.95 0.36 0 8.00
;Z/:ni P | 14 | 2567 6.65 177 | 1240 | 3600 | p<0001 | 3.09
P, | 14 | 626 421 112 | 080 1600 | p<0.001 | 2.47
C | 30 | 25333 | 10635 | 19.42 | 96.00 | 42.00
Slll;/r-niR Pr | 14 | 2963.86 | 979.11 | 261.68 | 88500 | 442600 | p<0.00l | 3.07
P, | 14 | 80164 | 23791 | 63.58 | 509.00 | 1297.00 | p<0.00! | 2.50
C | 30 | 183 1.34 0.25 0 5.6
;:/;ng P, | 14 | 1148 9.36 250 | 2.50 3640 | p<000l | 298
P, | 14 | 239 1.87 0.50 0 5.60 p>005 | 212
C |30 | 314 1.80 033 | 0.60 7.60
Ipl‘g/‘m'l? P, | 14 | 169 8.28 221 6.20 3540 | p<000l | 2.73
P, | 14 | 837 2.96 079 | 270 1160 | p<000l | 243
Cc | 30| 257 3.03 055 0 10.20
TN‘; el I TN Y 12.50 334 | 1390 | 6460 | p<000l | 3.04
pem P, | 14 | 1166 5.54 148 | 090 1850 | p<00l | 265
pSSTNF | C | 30 | 21050 | 7397 | 1350 | 5200 | 35200
-R P, | 14 | 64671 | 47012 | 12565 | 21800 | 1730.00 | p<0.001 | 2.48
pe/mL [ p, [ 1a | 349.14 | 20560 | 5495 | 10400 | 840.00 | p<00l | 222
C | 30| 029 030 0.05 0 0.86
fé';i P | 14 | 1415 5.13 137 | 365 1886 | p<000l | 368
P, | 14 | 312 4.20 112 | 078 17.56 | p<0.001 | 3.10
. C | 30 | 12953 | 4287 7.82 | 3000 | 190.00
2MG | Py | 14 | 599.86 | 11548 | 30.86 | 41200 | 74000 | p<0.001 | 2.66
mg% [ p, | 1a | 14557 | 4942 | 1321 | 90.00 | 242,00 | p>005 | 205

C - control, P, — patients before treatment, P, — patients after treatment
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cytokine interacts with either specific cellular receptor or soluble receptor, which can play role
of both cytokine carrier/transporter or inhibitor blocking activity of appropriate cytokines (5).
Presence of soluble receptors in peripheral blood and other biological fluids may exert activity
of negative feedback by creating complexes with cytokines and changing their ability to bind
with membrane receptors. Soluble receptors may also act as stabilizers on cytokine biochemical
structure prolonging their activity. So, the results of this study support the belief that soluble
receptors, unlike membrane receptors, remain usually longer in circulation and their elevated
concentrations can be a more durable trace of immune activity.

The results may also strongly suggest that vessel wall damage by immune complexes,
which is the basic pathogenic event in hyperergic vasculitis, is connected with the deep
disturbance of immune balance and causes the engagement of systemic regulatory mechanisms.

CONCLUSIONS

1.In drug-induced hyperergic vasculitis plasma concentrations of the
examined cytokines, receptors and acute phase proteins are highly elevated and
they can change with the disease activity.

2. Biochemical parameters of inflammation and homeostasis disturbance
are much more long-lasting than clinical symptoms of hyperergic vasculitis.

3. Prolonged increase of the examined proteins (with an exception of IL-6
and a-2 MG) in peripheral blood shows that drug-induced hyperergic vasculitis
is connected with deep disturbance in immune homeostasis.
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SUMMARY

Plasma concentrations of § proteins, including cytokines: interleukin-2 (IL-2), interleukin-
6 (IL-6), interleukin-10 (IL-10), tumor necrosis factor-a (TNF-a), receptors: soluble [L-2
receptor (sIL-2R), p55 soluble TNF receptor (pS5 sTNF-R) and acute phase proteins: a-2
macrogloulin (a-2 MG) , C-reactive protein (CRP) were examined in 14 patients with drug-
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induced hyperergic vasculitis. The activity of selected proteins were measured using the
immunoenzymatic ELISA method: a) in the acute stage of disease before treatment was
administered, and b) after clearing of skin lesions, after treatment. In the acute stage of disease
highly elevated concentrations of the examined proteins (p<0.001) in comparison to the control
were found. After clearing of clinical symptoms the concentrations of IL-6 and a-2 MG were
not significantly different from the control values. But despite deep decrease, plasma levels of
remaining six proteins were still highly significant (p<0.001) or significant (p<0.01) when
compared to the control. Results of this study indicate that in the course of drug-induced
hyperergic vasculitis the systemic inflammatory and immune response is activated and elevated
concentrations of the examined proteins are present in peripheral blood despite clearing of the
clinical symptoms of the disease.

Polekowe hyperergiczne zapalenie naczyn — osoczowa aktywno$é
wybranych cytokin i bialek ostrej fazy

Badano st¢zenia osoczowe 8 bialek, w tym cytokin: interleukiny-2 (IL-2), interleukiny-6
(IL-6), interleukiny-10 (IL-10), czynnika martwicy nowotworéw-a (TNF-a); receptoréw:
rozpuszczalnego receptora IL-2 (sIL-2R), rozpuszczalnego receptora pSS TNF ( pSSTNF-R)
oraz bialck ostrej fazy: a-2 makroglobuliny (a-2 MG) i biatka C-reaktywnego (CRP) u 14
chorych z polekowym hyperergicznym zapaleniem naczynh. Aktywnoé¢ wybranych biatek
oznaczano w 0soczu przy pomocy metody immunoenzymatycznej ELISA: a) w ostrym okresie
choroby przed rozpocz¢ciem leczenia oraz b) po ustapieniu zmian chorobowych i zakonczeniu
leczenia. Stwierdzono znaczne podwyzszenie stgzen badanych bialek przed leczeniem
(p<0.001) w poréwnaniu z grupg kontrolna. Po ustapieniu objaw6w klinicznych stg¢zenia IL-6
i a-2 MG nie réznily si¢ od wartosci obserwowanych w grupie kontrolnej, natomiast poziomy
osoczowe pozostatych szesciu bialek, pomimo znacznego obnizenia, pozostaly nadal wysoce
istotnic (p<0.001) lub istotnie (p<0.01) podwyzszone w pordéwnaniu z grupg kontroina.
Uzyskane wyniki wskazuja na to, ze w przebiegu polekowego hyperergicznego zapalenia
naczyn dochodzi do uruchomienia ogdlnoustrojowej odpowiedzi zapalnej i immunologicznej,
a podwyzszone stgzenia badanych bialek utrzymuja si¢ we krwi obwodowej pomimo ustgpienia
klinicznych objaw6éw choroby.



