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Summary.  - In the majority of patients with acute hepatitis C the anti-HCV IgM antibodies in serum were 
present, however, some patients with chronic hepatitis C were positive for anti-HCV IgM too. The aim of this 
study was to assess the presence of anti-c22 IgM in patients with chronic hepatitis C and to determine whether 
the positivity for anti-c22 IgM has an impact on the histological finding in the liver. A total of 88 patients were 
examined (44 women, 4 4  men), mean age 48 years. The first group comprised 24 patients positive for both 
anti-HCV IgG and anti-c22 IgM, the second group 38 patients positive for anti-HCV IgG only, and the third 
group 26 patients negative for both anti-HCV IgG and anti-c22 IgM. Of 62 anti-HCV-IgG-positive subjects 24 
(39%) were positive also for anti-c22 IgM. Of 24 patients who received a blood transfusion 9 (37.5%) were 
positive for anti-c22 IgM. The mean serum alanine aminotransferase (ALT) activity was significantly higher 
in subjects with anti-c22 IgM than that in subjects without them (p = 0.006), however, the difference in aspar­
tate aminotransferase (AST) was not significant (p = 0.09). Histological examination was performed in 46  
patients. Two-thirds o f  the patients with anti-c22 IgM had either cirrhosis or chronic active hepatitis (CAH) 
while only one third of the anti-HCV-positive patients without anti-c22 IgM had CAH or cirrhosis. The results 
showed that approximately 40% of the patients with CAH and cirrhosis had anti-c22 IgM, a significantly 
higher serum ALT activity and more serious histological finding in the liver than anti-HCV-positive patients 
without anti-c22 IgM. 
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I n t r o d u c t i o n  

H C V  i s  t h e  m a i n  c a u s e  o f  paren te ra l  n o n - A ,  n o n - B  hep­

atitis. H C V  infec t ion  i s  usua l ly  d i agnosed  b y  assays wh ich  

de tec t  c i rcula t ing ant ibodies  t o  H C V  ant igens  b u t  these  o n ­

ly re f l ec t  t h e  i m m u n e  r e s p o n s e  a n d  d o  n o t  indicate  act ive 

v i raemia  ( L a u  et al., 1993). A t  present ,  s econd  genera t ion 

E L I S A  m e t h o d s  a r e  used,  however,  t h e y  canno t  dis t inguish 

be tween  a c u t e  a n d  chron ic  H C V  infec t ions .  I t  w a s  repor ted  

Abbreviations: A = absorbance; CAH = chronic active hepati­
tis; HCV = hepatitis C virus; IFN = interferon; iv = intravenous 

recent ly  tha t  t h e y  c a n  b e  d is t inguished  b y  m e a n s  o f  I g A  

ant ibodies  genera ted  aga ins t  H C V  c o r e  an t igen  (Sa to  et al., 

1994). 

I n  acu te  hepat i t i s  C early a n t i - H C V  I g M  ant ibodies  c a n  

b e  detec ted  i n  s e r u m  a l ready  be tween  t h e  1st a n d  4 t h  week ;  

its p r e c i p e  e o i ^ & t e #  ivith t h e  p e a k  o f  A L T  activi ty a n d  

persis ts  o n  average  f o r  9 weeks .  A n t i - H C V  I g M  pers i s t  a f ­

t e r  <acute infec t io-n  i n - p a t i e n t s  w h o  c o n t r a c t  c h r o n i c  

hepat i t i s  al., 1991).  However ,  pos i t ive  ant i -

H C V  I g M  ##ivi8!i3etected a l s o  i n  p a t i e n t s  w i t h  c h r o n i c  

hepati t is  C w h e r e  t h e  p re sence  o f  a n t i - H C V  I g M  corre la te  

w i t h  active vira l  repl icat ion,  elevated s e r u m  t r ansaminase  

activity a n d  act ive liver d i sease  (Bri l lant i  et al., 1992;  Yuki  

et al., 1995).  D i sease  r emiss ion  i s  usual ly  assoc ia ted  w i t h  

s igni f icant ly  decreased  levels o f  a n t i - H C V  I g M  ( M e r g e n e r  
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et al., 1992). The assessment of anti-HCV IgM provides 
a useful diagnostic tool to distinguish patients with chronic 
hepatitis C from asymptomatic HCV carriers (Capalgo et 
al., 1993) and for antiviral treatment. 

In the Czech Republic so far no data were published in 
the prevalence of  anti-HCV IgM in patients with chronic 
hepatitis C. 

The aim of this study was to assess the presence of anti-
HCV IgM in patients with previously confirmed chronic 
hepatitis C, in subjects with serious liver damage in particular 
C AH and HBsAg-negative cirrhosis of the liver, with elevated 
serum transaminase activity, and with a case-history of some 
risk factor of HCV infection in particular blood transfusion, 
and in excluded blood donors. We compared the histological 
findings in anti-HCV IgM-positive and negative patients. 

Materials and Methods 

Patients. In 1993, a total of 88 patients (44 women, 44 men) 
were examined. Forty-five patients suffered from chronic liver dis­
ease usually confirmed by histological examination (CAH, cirrho­
sis, chronic persisting hepatitis), 23 were blood donors excluded 
from blood donation because of confirmed anti-HCV-positivity or 
elevated transaminase activity, 18 had other liver diseases (fibrosis, 
steatosis, non-specif ic  changes),  and 2 had resolving acute 
hepatitis C. The patients included one intravenous (iv) drug addict, 
one man with extensive tattooing but none treated with interferon. 
Forty-six patients were histologically examined by blind liver biop­
sy, the remaining 42 subjects including 23 blood donors were not. 

With regard to the serological examination of anti-HCV IgG and 
IgM antibodies the patients were divided into three groups: group I -
patients positive for both anti-HCV IgG and IgM; group 2 - patients 
positive for anti-HCV IgG and negative for anti-HCV IgM; group 3 -
patients negative for both anti-HCV IgG and IgM. 

Anti-HCV IgG and IgM antibodies. The scrum specimens 
stored at -20"C were assayed in the course of 3 months for the 
anti-HCV IgG antibodies by the Monolisa anti-HCV Sanofi Pas­
teur test, and for the anti-HCV IgM antibodies with the Abbott 
IgM HCV EIA kit according to the instructions o f  the manufac­
turers. The  Abbott kit specifically detects IgM antibodies direct­
ed against the putative HCV core protein as described by Kap-
prell etui. (1993). 

Scrum transaminases, ALT and AST, were assayed in all pa­
tients by standard procedures. 

Statistical evaluation of the differences between groups was 
done by the paired t-tcst. 

Results 

The basic data on the number of patients in the groups, 
sex, malc/fcmale ratio, mean age and mean serum ALT and 
AST activities arc presented in Table 1. 

Table 1 .  Bas ic  data on  the examined  pat ients  

Patients M e a n  activity (ykat/1) 

Total M e n  Women M / F  

ratio 

Mean  age 

(range) 

A L T  A S T  

1 2 4  14 10 1.4:1 5 5  1.98 1.43 

( 2 3 - 8 1 )  (0 .52-4 .31)  (0 .48-3.21)  

2 3 8  15 2 3  1:1.53 4 6  1.30 1.08 

( 1 2 - 7 3 )  (0 .20-4 .47)  (0.35 3.74) 

3 2 6  15 11 1.36:1 4 3  1.01 0.81 

( 1 9 - 7 5 )  (0 .26-5 .11)  (0 .27-2.36)  

Total 8 8  4 4  4 4  1:1 4 8  

( 1 2 - 8 1 )  

1.43 

(0 .20-5 .11)  

1.11 

(0 .27-3.74)  

Normal  values f o r  both A L T  and A S T  were  lower  than 0 .70 (ikat/1. 

Of 88 examined subjects 62 were positive for anti-HCV 
IgG (70%), the remaining 26 were negative. Of 62 anti-
HCV IgG-positive patients 24 (39%) were positive also for 
anti-HCV IgM, and the same number (24) had a blood trans­
fusion in their history but these were not the same patients. 
Nine of 24 patients (37.5%) were positive for anti-HCV IgM 
and had a history of blood transfusion. In the whole group, 
there was a balanced male/female ratio (1:1). The age of 
difference between groups 1 and 3 was due to the younger 
age of blood donors, of whom 14 out of the total number of 
23 were in group 3. 

The mean absorbance of anti-HCV IgG in group 1 was 
2.452 (range 0.660 - above 3.000). The quantitative distri­
bution of the absorbance in different patients is given in 
Table 2. 

Tabic 2 .  Absorbance  o f  ant i -HCV I g G  in group  1 patients  

Patients N u m b e r  A 

Strongly IgG-posit ive 2 0  2 . 0 0 0 - a b o v e  3 .000  
Slightly IgG-posit ive 3 0 . 6 6 0 - 1 . 9 9 9  

IgCi-ncgativc 1 0 . 2 9 7  

It demonstrates that the majority of patients were strong­
ly positive for anti-HCV IgG. One women with liver cir­
rhosis and portal hypertension had repeatedly negative an­
ti-HCV IgG but since anti-HCV IgM were unequivocally 
and repeatedly positive she was included in group 1. 

The mean absorbance of anti-HCV IgM was 0.920 (range 
0.166 - above 2.000). The quantitative distribution of the 
absorbance in individual patients is presented in Table 3. It 
shows that the majority of patients was strongly or medium 
anti-HCV IgM-positive. One patient with a very slight IgM 
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anti-HCV IgM-positive. One patient with a very slight IgM 
positivity had a receding acute HC V infection and the check­
up examination of IgM one month later was already nega­
tive. Two months later he was negative also for anti-HCV 
IgG, however, in the course of 1994, he was again twice 
positive for anti-HCV IgG, and in 1995 he developed chronic 
carrier state while the transaminases were quite normal. 

Table 3 .  A b s o r b a n c e  o f  ant i -HCV I g M  in  group 1 patients 

Pat ients  N u m b e r  A 

Strongly IgM-posi t ive  9 1.313- above 2 .000  

M e d i u m  IgM-posi t ive  9 0 .276--0 .916 

Slightly IgM-posi t ive  5 0 .218--0 .268 

Very slightly IgM-posi t ive  1 0 . 1 6 6  

However, another female patient with a medium positiv­
ity for anti-HCV IgM (A 0.323) was, as mentioned above, 
repeatedly negative for anti-HCV IgG. This woman was the 
single discrepant serological finding. Of 23 examined blood 
donors only one (4.3%) was slightly positive for anti-HCV 
IgM (A 0.218). 

Group 2 comprised 38 anti-HCV IgG-positive subjects 
which were all anti-HCV IgM-negative. The mean absorb­
ance of anti-HCV IgG was 2.160 (range 0.336 - above3.000). 
The quantitative distribution of the absorbance in individual 
patients is given in Table 4 which shows that two-thirds of 
patients were strongly anti-HCV IgG-positive. The mean ab­
sorbance of anti-HCV IgG was higher in IgM-positive sub­
jects than in IgM-negative ones but the difference was not 
statistically significant (p = 0.104). In group 2 there was not 
observed any serologically discrepant finding. 

Table 4 .  A b s o r b a n c e  o f  ant i -HCV I g G  in group  2 patients 

Pat ients  N u m b e r  A 

Strongly IgG-posi t ive 2 6  2 .000  above 3 .000  

Slightly IgG-posi t ive  12 0 . 3 3 6  1.999 

The mean serum ALT activity was significantly higher 
in subjects positive for  anti-HCV IgM than in negative pa­
tients as shown in Table 1 (p = 0.006). The mean AST ac­
tivity was also higher in subjects positive for anti-HCV 
IgM than in negative ones, the difference, however, was 
not significant (p = 0.09). The significantly higher serum 
ALT activity in patients positive for anti-HCV IgM was 
very probably associated with active viral replication in 
these patients. 

The histological findings in three groups of patients are 
summarized in Table 5. It shows that two-tirds of the pa­
tients positive for anti-HCV IgM either suffered from liver 
cirrhosis or CAH, while in the group of patients negative 
for anti-HCV IgM only one third suffered from cirrhosis or 
CAH. In anti-HCV negative cases only one fif th had signs 
of severe liver damage. These results suggested that patients 
with HCV infection and positive for anti-HCV IgM had 
a more serious finding in liver biopsy than those without 
IgM or HCV infection. 

Table 5 .  Histological f ind ings  in  pat ients '  groups  1, 2 and 3 

Groups  (total N o . )  

Character is t ic  

1 (24)  2 (38)  3 (26)  

N o .  % N o .  % N o .  % 

Liver cirrhosis 

C A H  

10 

6 

7 

5 

4 

1 

Total 16 6 7  12 3 2  5 19 

Other  diagnoses  

N o t  examined 

histological ly 

4 

4 

6 

2 0  

3 

18 

Total 8 3 3  2 6  6 8  21  81  

Discussion 

The prognosis of chronic hepatitis C depends above all 
on the histological finding in the liver and proceeding rep­
lication activity of HCV Viraemia can be detected by as­
sessment of anti-HCV IgM or directly by assessment of 
HCV RNA. While the estimation of anti-HCV IgM is sim­
ple and readily available method, the examination of  
HCV RNA calls for a specialized laboratory and experi­
enced staff. 

In our anti-HCV positive patients anti-c22 IgM were de­
tected in 39%. Similar results were obtained in France where 
in patients with chronic hepatitis C before interferon (IFN) 
treatment anti-HCV IgM were found in 46% in low titers 
(Pawlotsky et al., 1994). Anti-HCV IgM were detected in 
patients with chronic HCV infection in 24% in Japan (Sato 
et al., 1994) and in 51% in Spain (Quiroga et al., 1991). 
Anti-HCV core IgM were found in 71 % of patients with 
high HCV viraemia level in Japan (Yuki et al., 1995). 

After liver transplantation anti-HCV IgM were found in 
52% of patients, after kidney transplantation in 25% but 
only in 17% of haemodialyzed patients. The majority of 
patients positive for anti-HCV IgM were positive also for 
scrum HCV RNA which means that anti-c22 IgM arc asso-
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ciated with chronic liver disease, active viral replication and 
viracmia. 

In our subjects with anti-HCV IgM the blood transfu­
sion was an important risk factor — 9 of 24 patients (37.5%) 
received a blood transfusion. Brillanti et al. (1993) detect­
ed anti-HCV IgM in about 90% of patients with chronic 
posttransfusion hepatitis C, even several years after the on­
set of HCV infection. Patients who acquired HCV infection 
by blood transfusion had a higher viracmia than health 
workers and iv drug users (p <0.01). These findings indi­
cate that the mode of acquisition is an important determi­
nant of HCV viracmia (Lau et al., 1993). The only one ex­
amined iv drug addict was anti-HCV-positive (without IgM) 
but one man with extensive tattooing was anti-HCV-nega-
tive. 

In our patients positive for anti-HCV IgM the mean ALT 
activity was significantly higher than that in negative sub­
jects (p = 0.006) but in AST level the difference was not 
significant. Similar results were recorded also by other au­
thors in acute hepatitis C and during exacerbation of chronic 
hepatitis C (Kapprell etui, 1993). The raised ALT activity 
and positive anti-HCV IgM indicate active viral replication. 
A detection of anti-HCV IgM identifies patients with ac­
tive HCV infection and HCV-rclated liver disease, regard­
less of ALT levels, and the majority of these patients arc 
positive also for scrum HCV RNA (Brillanti et al., 1992). 

The majority of patients in group 1 was markedly posi­
tive for both anti-HCV IgG and IgM. The lower absorbancy 
of the examined samples indicated a lower anti-HCV IgG 
concentration and thus a lower level of viral replication. This 
finding is consistent with the conclusions of Yuki et al. 
(1995) who proved anti-HCV IgM in particular in subjects 
with a high viracmia and CAH, in contrast to asymptomat­
ic HCV carriers. However, they did not find any correlation 
between the presence of IgM, scrum transaminase level and 
histological activity. 

In chronic hepatitis C the high prevalence of anti-c22 
IgM was found in patients with liver cirrhosis and more 
aggressive liver disease (Andrconc et al, 1992). Our re­
sults of liver histology indicate that two-thirds of patients 
positive for antic-22 IgM suffered either from cirrhosis or 
CAII. We conclude that the individuals positive for anti-
c22 IgM have frequently more serious histological finding 
in the liver than the anti-HCV-positive patients negative for 
anti-c22 IgM. 

The assessment of anti-HCV IgM is very important for 
an IFN treatment. Patients with low HCV viracmia levels 
arc more likely to respond to IFN in a sustained fashion 
(Lau et al., 1993). In patients with chronic hepatitis C and 
response to alfa-IFN treatment, the disappearance of IgM 
antibody to IICV predicts that the response will be sustained 
(Brillanti et al., 1992). Patients lacking response to IFN have 

a significantly higher IgM concentration before the IFN 
treatment than those with a marked response (p <0.035). 
The anti-HCV concentration declines significantly after the 
IFN treatment (Mergener et al., 1992). 

The study of Tassopoulos et al. (1994) suggests that 
a decline or disappearance of anti-c22 IgM may be an early 
predictor of successful alfa-IFN treatment of chronic 
hepatitis C. In contrast to the data of Tassopoulos et al. 
(1994), the study of Caporaso et al. (1995) suggests that the 
IgM response to the structural HCV core antigen cannot be 
considered an early predictor of successful IFN treatment. 
In this case, the patients suitable for IFN treatment are those 
with low viraemia level and without anti-c22 IgM (Lau et 
al., 1993; Pawlotsky et al., 1994). Since the polymerase chain 
reaction method is not available in every laboratory, the 
detection of anti-HCV IgM may be used as a marker of ac­
tive hepatitis C regardless of the duration of HCV infection 
(Brillanti et al., 1993). 
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