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ABSTRACT

Infection with hepatitis C virus has
elicited considerable interest for its
role in a spectrum of extrahepatic
manifestation. Substantial evidence
has implicated a causative role for
hepatitis C virus (HCV) in many of
skin diseases.

This study was conducted to esti-
mate the prevalence of HCV infection
and cryoglobulinaemia in patients with
leukocytoclastic vasculitis (LcV) and
to assess the immunologic changes
associated with this disease.

The present study included 39
adult patients (14 males and 25 fe-
males, with mean age of 44.1+12.1
years) had LcV and 40 adult healthy
controls. All patients were subjected

355

to thorough history taking, clinical
examination abdominal ultrasound
and full laboratory investigations in-
cluding urine and stool analysis, com-
plete blood picture, liver function
tests, kidney function tests and pro-
thrombine time. HCV antibodies were
determined by third-generation ELISA
then polymerase chain reaction
(PCR) was performed on seropositive
cases in test group and controls.
Assay of tumor necrosis factor-alpha
(TNF-alpha), interleukin-8 (IL-8) and
soluble IL-2 receptor (sIL-2R) and sol-
uble intercellular adhesion molecule-1
(sICAM-1) were performed.

The prevalence of HCV antibodies
was 46.2% in LcV patients versus
17.5% of the controls. However with
PCR reaction 38.5% of LcV patients
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were positive for HCV versus 12.5%
of the controls (P=0.008). Cryoglobuli-
naemia was detected in 20.8% of LcV
patients and none of the controls.
Among 15 patients with LcV and HCV
PCR+ve 46.7% had shrunken liver,
40% had enlarged liver and 53.3%
had splenomegally while 80% of them
had high ALT and AST, 53.3% had
high serum bilirubin and 53.3% had
+ve cryoglobulinemia, and all items
were significantly higher when com-
pared to LcV with PCR —ve patients.
The serum levels of TNF-alpha, IL-8,
sICAM-1, and sIL-2R were significant-
ly higher in LcV patients than in con-
trols. Furthermore, these immunclogic
changes were significantly higher in
HCV infected than non-infected LcV
patients.

From this study we conclude that
hepatitis C testing is ext mely useful
in evaluating a case of LcV even with
normal liver enzymes. While suggest-
ing that LcV could be considered as a
dermatologic sign of active and ad-
vanced liver disease in HCV infection
asking for further researching in the
vast majority of HCV infections that
lack this phenomencn and recom-
mend good clinical examination for
the state of the liver and spleen in
those patients. The high serum levels
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of TNF-alpha and IL-8 suggest that
they are actively involved in the path-
ogenesis of LcV. Furthermore the
high serum levels of sICAM-1 and
sIL-2R indicated endothelial cell dam-
age together with lymphocyte activa-
tion in LcV, with more pronouncing of
these immunological changes in LcV
with HCV PCR +ve that could help to
understand the immunotropic and
lymphotropic effect of this virus.

INTRODUCTION

Leukocytoclastic vasculitis (LcV) is
a small-vessel inflammatory disease
mediated mostly by deposition of im-
mune complexes (1). Palpable purpura
is the hallmark of this disease pro-
cess(@), LV may occur in association
with an underlying chronic disease,
may be precipitated by infections,
medicaticns & chemicals (1) or devel-
op for unknown reason (3), It has be-
come increasingly recognized that
hepatitis C virus infection is a relative-
ly frequent associated process in pa-
tients with vasculitis (4).

Hepatitis C virus (HCV) is an RNA
virus which is a major cause of acute
and chronic hepatitis(5). Cutaneous
manifestatiocns may be the first sign of
infection(). Mixed cryoglobulinaemia
with LcV are the most frequent der-
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matologic manifestation(S),

Mixed cryoglobulinaemia is one of
the most frequent immunologic abnor-
malities with HCV infection (7), Mixed
essential cryoglobulinemia is a disor-
der characterized by presence of ser-
um immunoglobulins that circulate as
immune complexes, precipitate with
cold temperature and resolubilize
when rewarmed (8-11), Clinical char-
acteristics comprise palpable purpura
on lower extremities, arthralgia and
weakness(10), It is now well esta-
blished that more than 90% of mixed
cryoglobulinemia is secondary to HCV
infection (12),

Many authors (6,10,13,14) recom-
mend searching for HCV in all pa-
tients with LcV. Also all cases of HCV
should be searched for signs and
symptoms of LeV (10),

AIM OF THE WORK

The aim of this study is to estimate
the prevalence of HCV infection and
cryoglobulinaemia in patients with
LcV and to assess the possible
role of proinflammatory cytokines
(TNF-alpha, IL-8) and sICAM-1 in the
pathogenesis of LcV. and the effect
of HCV on that role Furthermore, we
investigate for evidence of lympho-

cyte activation in patients with LcV
and its relation to HCV infection.

PATIENTS AND METHODS

The present study included 39
adult patients (14 males and 25 fe-
males) having cutaneous LcV, select-
ed from outpatient and inpatient clin-
ics of dermatologic and internal
medicine departments of Mansoura
University hospital between June
2002-December 2002. They were se-
lected on the bases of clinical and his-
topathologic examination of recently
evolved skin lesions (including necro-
sis of dermal vessel walls, with depo-
sition of fibrinoid material and inflam-
matory infiltrate predominantly
constituted of neutrophils, nuclear
fragmentation and extravasation of
erythrocytes). All patients were sub-
jected to thorough history taking, with
particular stress on history of chronic
liver disease e.g. with or without de-
compansation, symptoms related to
other system affection and drug in-
take.

Thorough dermatological examina-
tion to assess the severity of skin
lesions and to exclude any associated
disease. Thorough medical and ab-
dominal examination and abdominal
ultrasound to detect the state of the
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liver, spleen and ascitis were done.
Exclusion criteria were, patients with
autoimmune connective tissue dis-
ease, lymphoproliferative disease,
known infectious disease and/or re-
cent history of drug intake that is sug-
gested to cause vasculitis.

Forty adult healthy subjects who
are age and sex matched served as
control. They had minimal skin prob-
lems (e.g. syringoma, milia and wart)
and they are all clinically free.

All  patients and controls were
subjected to the following laboratory
tests:

(1) Routine laboratory investigations
stool & urine analysis, complete
blood picture and kidney function
tests: serum creatinine, ESR

(2) Serum alanine aminotransferase
(ALT) , aspartate aminotransfe-
rase (AST) determination
(bioMerieux), serum bilirubine
and prothrombine time.

(3) Cryoglobulin is measured by cen-
trifugation of the sample at 37°C,
then serum was separated,
stored at 4°C and observed for
one week. Presence of cryoglob-
ulin is indicated by formation of
white precipitate or gel after
24-72 hours, the reversibility of

Vol. 34, No. 3 & 4 July., & Oct, 2003

cryoprecipitate tested by rewarm-
ing an aliquot of precipitated ser-
um.

(4) Serum anti-HCV antibodies were
determined by third-generation
ELISA (Murex anti-HCV-version
4.0), which utilizes antigens from
the core, NS3, NS4 and NS5 re-
gions of HCV.

(5) Polymerase chain reaction (PCR)
was performed on the sero-
positive in test group cases and
controls.

* Extraction of HCV —RNA from
serum was performed by
(QIAGEN).

* Reverse transcripition (RT) of ex-
tracted HCV RNA into comple-
mentary DNA (cDNA).

* Amplification of the synthesized
cDNA by nested PCR
(QIAGEN).

* Detection of amplified product by
electrophoresis in 2% agarose
gel stained with ethidium bro-
mide. Specific band of HCV ap-
pears at 150 base pair.

(6) Assay of TNF-alpha by solid
phase ELISA using commercial
kits according to the manufactur-
er's instruction (Diaclone,
France).

(7) Serum IL-8 was assayed using the
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quantitative sandwich enzyme
immunoassay technique
(QuantikineTM R &D system).

(8) sICAM-1 levels were determined
by immunoenzymatic assay
(Medgenix).

(9) slL2R was assayed by enzyme
immunometric assay (Milenia).

Data was analyzed using SPSS
(Statistical Package for Social Scienc-
es) version 10. Qualitative data was
presented as number and percent.
Chi square or Fisher's exact tests of
significance were used for compari-
son between groups, as appropriate.
Quantitative data was presented as
mean * standard deviation. Student's
t test was used for comparison be-
tween groups. P < 0.05 was consid-
ered to be statistically significant.

RESULTS

Table (1) illustrates the sociodem-
ographic and clinical features of stud-
ied patients. Fourteen patients were
males and twenty-five were females,
their ages ranged from 22 to 80 years
(mean 44.7 £ 12.7). As regard the
skin lesions, all patients presented
with palpaple purpura. Other skin le-
sions in descending order of frequen-
Cy were purpuric macules, haemor-
rhagic vesicles, plagues, pustules and

ulcers. Clinical examination of test
group revealed shrunken liver in
7(17.8%) , Enlarged in 8(20.5%) and
normal in (61.5% while splenomegally
was present in 8 (20.5%), oedema
L.L. was detected in 4(10.3%) ascitis
present in 3(7.7%) and Jaundic was
present in 7 (17.9%) of the studied
LcV patients. Nineteen patients
(48.7%) had arthralgia and 13 pa-
tients (33.3%) had associated weak-
ness.

Of the 39 studied LcV patients, 13
(33.3%) had high liver enzymes (ALT
and AST) in comparison to 10% of the
controls (P=0.011) while serum biliru-
bin was elevated in 8 (20.5%) in LcV
patients compared to non of control.
The prevalence of HCV positive anti-
bodies was 46.2% in LcV patients
versus 17.5% of the controls. The dif-
ference was statistically significant
(P=0.006). On the other hand, with
PCR only 38.5% of LcV patients were
infected with HCV versus 12.5% of
the controls (P=0.008). Mixed cryo-
globlinaemia was detected in 8
(20.5%) LcV patients versus none of
the controls (table 2).

Clinical examination of 15 (38.5%)
patients with LcV and PCR+ve
revealed significant changes of liver
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size (shrunken liver 7(46.7%)
Enlarged liver 6 (40%)), splenomegal-
ly 8 (53.3%), oedema L.L. 4(26.7),
Ascitis 3(20%) and Jaundice 7
(46.7%) in those patients compared
to patients with LcV and PCR -ve
(table 3). Of the 15 patients with
positive PCR for HCV, 12 (80%) had
high ALT and AST, 8 (53.3%) had
high serum bilirubin and 8 patients
(53.3%) had +ve cryoglobulinaemia.
Liver enzymes, serum bilirubin and
cryoglobulinaemia were significantly
higher in LcV patients with positive

PCR than LcV patients with negative
PCR (table 4).

Regarding the immunological
changes among studied patients, we
found that, serum TNF- alpha, IL-8,
sICAM-1 and slL-2R were significant-
ly higher in LcV patients than controls
(table 5). Furthermore, the proinflam-
matory cytokines TNF-alpha and IL-8
as well as sICAM-1 and sIL-2R were
significantly higher in LcV patients
with positive PCR for HCV than PCR
negative patients (table 6).

Table (1): Sociodemographic and clinical features of studied patients
Number | %
Sex: Male 14 359
Female 25 64.1
Age: Min - Max 22-80
Mean + SD 44.7412.7
Skin lesions ™:
Plapaple purpura 39 100
Purpuric macules and patches 27 69.2
Haemorrhagic vesicles 9 231
Haemorrhagic plaques 8 20.5
Pustules 4 10.2
Ulcers 4 10.2
Distribution of Lesions ™
Legs 32 821
Feet 20 51.3
Thighs 16 41.02
Buttocks 1" 28.2
Generalized 7 17.9
Forearms 6 154
Abdomen 4 10.3
Attack of vasculitic skin lesions:
First attack 13 333
Recurrent 26 66.7
Liver (clinically):
Normal 24 61.8
Enlarged 8 20.5
Shrunken 4 17.9
Splenomegally ] 20.5
Jaundice 7 17.9
Oedema L.L. 4 0.3
Ascitis 3 T
Arthralgia: -ve 20 51.3
+ve 19 48.7
Weakness: -ve 26 €8.7
+ve 13 333
History of bilhariziasis: -ve E1] 79.5
+ve 8 20.5

# Figures are not additives
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Table (2): Results of laboratory tests among patients & control

LcV (39) Control (40) Sign. Test
N % N %
ALT(SGPT): Normal 26 66.7 36 90 x * =6.37,P=0.011
High 13 33.3 4 10
AST(SGOT): Normal 26 66.7 36 90 x ¥ =6.37,P=0.011
High 13 333 4 10
S. bilirubin: Normal 31 79.5 40 100 FET, P=0.0024
High 8 20.5 0 0
HCV Ab +ve 18 46.2 7 175 x1 =7.5,P=0.006
-ve 21 53.8 | 33 82.5
HCVPCR +ve 15 38.5 5 125 | 5 *=7.04,P=0.008
-ve 24 61.5 | 35 87.5
Cryoglobulinaemia:+ve | 8 20.5 0 0 FET,P=0.0024
-ve 31 79.5 | 40 100

FET= Fisher exact test

Table (3) Comparison of Clinical Data among LcV patients with PCR positive
Vs PCR negative.

PCR+ve (15) PCR-ve (24) Sign. Test
N % N %
Liver
Normal 2 133 12 91.7 | Normal Vs abnormal
Abnormal x 2=23.9, P=0.000
Enlarged 6 40 2 8.3
Shrunken |7 467 |0 0
Splenomegally
+ve 8 53.3 0 0 FET, P=0.0001
-ve ) 46.7
24 100
Jaundice
+ve 7 46.7 |0 0 FET, P=0.0001
-ve 8 533 |24 100
Oedema L.L.
+ve 4 267 |0 0 FET, P=0.017
-ve 11 73.3 |24 100
Ascitis
+ve 3 20 0 0 FET, P=0.05
-ve 12 80 24 100

FET= Fisher exact test
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Table (4): Comparison between laboratory tests among LcV patients with

PCR positive Vs PCR negative.

PCR +ve (15) PCR -ve (24) Sign. Test
N % N %
ALT(SGPT): Normal 3 20 | 23 95.8 | y?=23.89,P=0.000
High 12 80 1 4.2
AST(SGOT): Normal 3 20 23 95.8 | x2=23.89,P=0.000
High 12 80 1 4.2
s. bilirubin: Normal 7 46.7 | 24 100 FET,P=0.0001
High 8 §3.3 | 0 0
Cryoglobulinaemia:+ve | 8 633 .1 0 0 FET,P=0.0001
-ve i 46.7 24 100

FET=Fisher exact test

Table (5): Cytokines, sICAM-1 and sIL-2R among studied patients and

control
LcV (39) Control (40) Sign. Test
Mean + SD Mean + SD
TNF-a (pg/ml) 41.346.4 10.7+1.4 t=29.5,P=0.000
IL-8 (pg/ml) 40.627.1 12.5+2.4 t=23.7,P=0.000
siICAM-1  (pg/ml) 25.9+5.5 12.4+2.4 t=14.2,P=0.000
sIL-2R (pg/mil) 371.7462.9 138.548.9 t=23.2,P=0.000

Table (6): Comparison of immunolgic changes between Lcv patients with
and without positive PCR

PCR +ve (15) | PCR -ve (24) Sign. Test
Mean + SD Mean + SD
TNF-a (pg/ml) 455+4.6 38.6+5.95 t=3.8,P=0.001
IL-8 (pg/ml) 44.9+8.4 37.8+4.4 t=3.5,P=0.001
sICAM-1  (pg/ml) 29.9+2.96 23.445.3 t=4.3,P=0.000
sIL-2R (pg/ml) 427.4+21.6 336.9+54.4 t=6.1,P=0.000
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DISCUSSION

Hepatitis C is an important and
common cause of chronic hepatitis
and cirrhosis. Cutaneous manifesta-
tions may be the first sign of infection
(6). It has become increasingly recog-
nized that hepatitis C virus infection is
a relatively frequent associated pro-
cess in patients with vasculitis (4).

In the present study the preva-
lence of HCV antibodies was signifi-
cantly higher in LcV patients than the
controls (46.2% versus 17.5%, re-
spectively). In :another study in
Egypt('5) including 19 LeV patients
36.8% were anti-HCV antibodies posi-
tive. In contrast, a study(16) in Turkey
revealed a low prevalence of anti-
HCV in LcV patients with no signifi-
cant difference between patients and
the control group. This difference may
be attributed to very low prevalence of
antibodies to HCV in general popula-
tion in Turkey (0.3 - 1.8%) (17.18) i,
comparison to that of Egypt, one of
the highly endemic areas of the
world®). The prevalence rate ranges
from 10% to 30% (19) in one study
and 22.4% in another study (20) and in
17.5 % of our control. Considering
this, it seems reasonable to investi-
gate the presence of HCV in cases of
LcVin Egypt.

In our study, 20% of LcV patients
with positive PCR to HCV had normal
serum liver enzymes (ALT and AST).
This agrees with data reported by
Bonkovsky and Mehta (5), who indi-
cated that some patients with chronic
HCV infection have persistently nor-
mal serum aminotransferases al-
though they have evidence of persis-
tent infection as shown by detectable
HCV RNA. Also Duskeiko and Riz-
zeeto (21) reported that 25% to 50%
of all patients with HCV have normal
liver enzymes six months to one year
after the onset of the disease. On the
other hand in our study 80% of LcV
patients with PCR +ve showed rise of
ALT and AST with 53.3% of them
showed rise of serum bilirubin and
53.3% had +ve cryoglobulinemia and
also show significant liver changes
(shrunken 46.7 and enlarged 40%),
splenomegally 53.3% and ascitis 20%
in LcV patients with PCR +ve com-
pared to those with PCR-ve and so
long as the usual presentation of
chronic HCV infection in a majority of
cases is mild (49) with minimal physi-
cal signs, slow course with mild to
moderate elevation of transminases
fluctuating over years and with Jaun-
dice only in a minority of cases(50)
and considering our results which
show that half of our LcV with PCR
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+ve patients show fairly advanced
and active biochemical and clinical
variety of HCV infection so we could
agree with Cacoub and his col-
leagues(1?) who suggested that LcV
could be considered as a dermatolog-
ic sign of active and advanced liver
disease in cases of HCV infection and
with those Authors(3) who recom-
mended thorough medical examina-
tion in patients with LcV with special
stress on abdominal examination sea-
rching for the state of the liver and
spleen and asking about the vast ma-
jority of our HCV infections that lack
this LcV phenomenon?

HCV infection may be associated
with numerous immune disorders(22)
including development of autoanti-
bodies, immune complex formation
and deposition(23). Mixed cryoglobuli-
naemia is one of the most frequent
immunologic abnormalities(?). In the
present study, cryoglobulinaemia was
detected in 20.5% of LcV patients,
only in patients with positive PCR to
HCV (53.3%). Nearly similar percent-
ages of cryoglobulinaemia was previ-
ously detected in hepatitis C patients,
54% in one study (24) 36% and 40%
in other studies (7.25),

In HCV the trigger of immunoclogic
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process leading to dermatologic mani-
festations are the activated T cells
(CD8* cytotoxic T lymphocytes), cyto-
kines, the expansion of certain B cells
and also the generation of immun-
complexes and mixed cryoglobulinae-
mia manifested as various forms of
cutaneous vasculitis (26-28),

General speaking the immuno-
pathologic events that initiate the pro-
cess of vascular inflammation and
damage are unclearl29). Upregulation
of adhesion molecules and cytokine
expression on endothelial cells and
infiltrating inflammatory cells occur in
most vasculitis syndromes (30). They
represent a key factor in the deposi-
tion of immune complexes (31). Fur-
thermore, the involvement of adhe-
sion molecules and endothelial cell
activation is documented in the patho-
genesis of cutaneous LcV (32). In our
study, we investigated the possible
role of cytokines such as TNF-alpha
and chemokines (IL-8) in patients with
LcV. Also sICAM-1 and sIL2R were
chosen as markers of activated lym-
phocytes, monocytes and/or endothe-
lial cells. Cryoglobulinaemia served
as marker of B lymphocyte activation
and formation of immuncomplex.

TNF-alpha upregulates the endo-
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thelial expression of adhesion mole-
cules(33). This cytokine can enhance
with different severity, immune com-
plex induced lung and dermal vascu-
lar injury(34). Furthermore, on expo-
sure to TNF-alpha, endothelial cells,
fibroblasts and other cells produce IL-
8, which is one of the main chemoat-
tractants for neutrophils(35). The
present study revealed increase circu-
lating levels of TNF-alpha together
with elevated levels of IL-8 in patients
with LcV. These results highlight to
the important pathogenic role of these
cytokines in association with immune
complex deposition with subsequent
recruitment and activation of neu-
trophils in LcV. Moreover, we found
that LcV patients with positive HCV
infection had significantly higher TNF-
alpha and IL-8 levels than non-
infected LcV patients. This agrees
with previous reports that indicated el-
evated levels of TNF-alpha(36) and IL-
8 in HCV infected patients than nor-
mal healthy subjects (37),

Solutle ICAM-1 represents a frag-
ment of surface expressed ICAM-1
from mononuclear cells and endothe-
lial cells, which is shed after induction
by cytokines, reflecting inflammation
and endothelial damage (38.39), The
present study revealed that sICAM-1

levels were significantly higher in LcV
patients than control. Furthermore,
sICAM-1 levels were significantly
higher in LcV patients with HCV infec-
tion than LcV patients without HCV in-
fection. On concordance with previ-
ous reports, vasculitic patients that
accompanied by cutaneous neutro-
philic small vessel vasculitis, such as
Henoch-Schonlin purpura, polyarteri-
tis nodosa and Wegner's granulomat-
osis (40.41) had elevated levels of

sICAM-1 in active phase of the dis-
ease (42-44)

that ICAM-1 is
induced on hepatocytes in the
areas of inflammation in chronic
hepatitis(39.45).  Furthermore, in-
creased serum levels of sICAM-1
have been found in acute and chronic
hepatitis(3®) and in patients with HCV
associated with cryoglobulinaemic
vasculitis(46). This can explain the
higher levels of serum sICAM-1 in
patients with positive HCV infection
than LcV patients without infection in
our study.

It was found

Activated  lymphocytes  and
monocytes express IL2R. These
receptors are shed on activation, and
the soluble form of the receptor,
slL2R, indirectly reflects activation
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of these cells(47). In the present
study, we found that sIL2R levels
were significantly  higher in LcV
patients than the control. These
results indicate that lymphocyte
activation is likely to be operative
during LcV, at least in activation and
proliferation of B cell which is neces-
sary for formation of immunoglobulin,
subsequent immune complex forma-
tion and deposition which is essential
in the pathogenesis of LcV. Similarly,
the study of Papi et al (48) revealed
significantly higher sIL2R in patients
with cutaneous small vessel vasculitis
than the control. Also high sIL2R
during disease activity is reported in
patients with  cryoglobulinaemic
vasculitis (46),

In our study, sIL2R levels were
significantly higher in LcV patients
with HCV infection than LcV patients
without infection. This can be at-
tributed to the presence of activated T
and B lymphocytes that associates
HCV infection(26). Furthermore, in-
creased serum levels of sIL2R have
been found in acute and chronic
hepatitis (47),

In conclusion, the high prevalence
of HCV infection in studied patients
highlights the importance to test for
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HCV infection in LcV patients es-
pecially in high endemic countries
such as Egypt, even when there is
no abnormalities of liver enzymes.
While suggesting that LcV could be
considered as a dermatologic sign
of active and advanced liver disease
in HCV infection and recommend
good clinical examination for the
state of the liver and spleen in those
patients and asking for further
researching to the vast majority of
our HCV infections that lack this
phenomenon? Also there is substan-
tial evidence of the role of proinflam-
matory cytokines (TNF-alpha and
IL-8) together with endothelial cell
injury (high sICAM-1) in pathogene-
sis of this disease. Furthermore,
lymphocyte activation (high sIL-2R)
is likely to be operative during LcV
and these immunological changes
were more pronounced in LcV with
HCV infection, which could help
to understand the immunotropic and
lymphotropic effect of this virus
and asking about wiich could be a
promise treatment for such patients
immunotherapy or antiviral therapy?
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