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Prevalence of hepatitis C virus infection in patients with
lymphoproliferative disorders in Southern Turkey
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Summary Anti-hepatitis C virus (HCV) antibody prevalence was investigated in 228 patients with lymphoproliferative disorders (LPDs).
Twenty-six of 228 (11.40%) patients with LPDs were positive for anti-HCV which was higher than the donor population (P = 0.0007). Nine of
98 cases with non-Hodgkin’s lymphoma, five of 47 cases with multiple myeloma, seven of 36 cases with Hodgkin’s disease, four of 38 cases
with chronic lymphocytic leukaemia and one of nine cases with acute lymphoblastic leukaemia had anti-HCV antibody. In all patients, odds
ratio (OR) for anti-HCV was 24.09. This value was higher in patients less than 35 years as 62.04 for below 25 years and 32.00 for between
25–35 years. Our findings suggest that HCV infection might be a causative and/or contributing factor in lymphoproliferation.
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Chronic hepatitis C virus (HCV) infection has been associa
with several extrahepatic disorders including autoimm
thyroiditis, lichen planus and essential mixed cryoglobulinaem
These associations suggest that HCV may act as a trigger fo
development of various immune-mediated disorders. HCV 
hepatotropic as well as a lymphotropic virus and can be res
sible not only for chronic liver disease but also for lymphoprolif
ative disorders (LPDs) (Pozzato et al, 1994). As a result o
lymphotropic properties, HCV has been proposed as a pos
causative factor of essential mixed cryoglobulinaemia and 
trigger the monoclonal B-cell disorders such as non-Hodgk
lymphoma (Zignego et al, 1992; Ferri et al, 1993). In this study
investigated the prevalence of HCV in LPDs and compared 
the donor population living in Southern Turkey.

MATERIALS AND METHODS

Serum samples taken before treatment in 228 patients with L
were used as the study material. Non-Hodgkin’s lympho
(NHL), multiple myeloma (MM), Hodgkin’s disease (HD
chronic lymphocytic leukaemia (CLL) and acute lymphoblas
leukaemia (ALL) were present in 98, 47, 36, 38 and nine pati
respectively. The diagnoses were made according to diagn
criteria including histological confirmation of biopsy materia
microscopic evaluation of peripheral blood and bone mar
samples, biochemical parameters, and radiological findings. 
control group, 36 226 donors were included in the study.

Antibodies against HCV were detected using the Th
Generation ELISA kit (Abbott). Chi-square, Spearman ra
correlation, Mantel–Haenszel, Yates and Fisher’s exact tests 
used in order to assess the HCV risk.
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Findings

The study group comprised 228 cases with LPDs. Anti-HCV a
bodies were positive in nine of 98 (9.18%) cases with NHL, fiv
47 (10.63%) cases with MM, seven of 36 (19.44%) cases with
four of 38 (10.52%) cases with CLL and one of nine (11.11%) c
with ALL. Serum alanine aminotransferase levels were norm
all except two of the seropositive patients. The characteristi
the patients are shown in Table 1. Twenty-six of 228 (11.4
patients had antibody to HCV; anti-HCV prevalence in the do
group was 0.53%. Anti-HCV antibody was found to be increa
in patients with LPDs as compared to the donor popula
(P = 0.00000). A significant trend by age in anti-HCV positiv
was observed in the donor population (χ2 trend 157, P < 0.000),
but a similar trend was not found among the patients (χ2 0.93,
P = 0.76). HCV positivity in patient and donor groups is show
Table 2. Odds ratio (OR) for anti-HCV positivity was highes
patients below 25 years of age, but was not significant in pat
older than 56 years of age as compared with the donor popu
(Table 2). Among the seropositive NHL cases, six had low-g
and three had high-grade lymphoma. T- and B-cell differentia
was not conducted in this population, but in another study u
the same population T-cell phenotype was seen in 4% of the c

DISCUSSION

HCV is both a hepatotropic and a lymphotropic virus and it 
been proposed as a possible causative factor in some LPDs a
as liver diseases. HCV-related antigens in infected patients
been found in peripheral B and T lymphocytes, lymph nodes
lymphocytes infiltrating the liver (Lai et al, 1998). The lymphot
pism of HCV suggests that this virus may be a trigger factor o
clonal B-cell proliferation including essential mixed cryoglobu
aemia and malignant lymphoma (Zignego et al, 1992; Ferri e
1993)

The association between HCV infection and various LPDs
been investigated in numerous studies. HCV-related lymphom
been reported from Italy, Japan, Israel and the USA (Izumi e
1303
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Table 1 Anti-HCV positivity in patient groups

Disease Number Age range Mean age HCV (+) %

NHL 98 16–75 45±15 9 9.18
CLL 38 30–72 57±13 4 10.52
MM 47 33–85 60±10 5 10.63
HD 36 15–70 45±13 7 19.44
ALL 9 16–30 19±5 1 11.10

Total 228 15–85 51±16 26 11.40

NHL, non-Hodgkin’s lymphoma; CLL, chronic lymphocytic leukaemia; MM,
multiple myeloma; HD, Hodgkin’s disease.
1996; Sikuler et al, 1997; Zuckerman et al, 1997). The m
prominent association between HCV and LPDs has been show
essential mixed cryoglobulinaemia and Waldenstrom ma
globulinaemia. The prevalence of anti-HCV and/or HCV–RN
positivity has been reported as between 42 and 100% (Agne
al, 1992; Santini et al, 1993; Ferri et al, 1993; Cacoub et al, 1
Pozzato et al, 1994; Mussini et al, 1995). In eight studies f
Italy, 25% of the patients (range 9–40%) with B-cell NHL we
positive for HCV antibodies (Ferri et al, 1994; Cavanna et
1995; Mazzuro et al, 1996; Pioltelli et al, 1996; Silvestri et 
1996; Usto et al, 1996; Luppi et al, 1997; de Rosa et al, 19
In these studies, HCV positivity was much higher than in a
comparable groups of the Italian population. In the study don
Silvestri, anti-HCV antibodies were detected in the serum of 2
311 patients with B-cell NHL. In another study done by Izumi e
(1996), anti-HCV was not detected in any case of non-B-cell N
and HD, whereas 12 of 54 (22.2%) cases of B-cell NHL were p
tive for HCV antibody. In three studies from the UK the eviden
of HCV infection using anti-HCV antibody and/or HCV–RN
was not detected (Brind et al, 1996; Hanley et al, 1996; McCo
al, 1996). In a study done by Musto et al (1996) the prevalenc
HCV as evaluated by both serological and/or molecular analys
a large group of LPDs, was found to be higher in 150 patients 
MM compared to the controls (12.6 vs 5.4%). However, this dif
ence disappeared in patients over 50 years of age. We also 
that anti-HCV was not higher in patients older than 
Furthermore, in the study by Musto et al (1996), the prevalenc
anti-HCV was significantly higher than in controls and was in
pendent of age; we observed similar findings in our patient
would be more reliable and valuable if we could confirm o
results with HCV–RNA using polymerase chain reaction; ano
study has been planned for this purpose. Our anti-HCV antib
positivity is lower than in the Italian and higher than in the U
populations. There remains a problem with HCV and LPD; des
British Journal of Cancer (1999) 80(9), 1303–1305

Table 2 Anti-HCV positivity and OR in patients and donors by age groups

Donors

Age HCV(+) HCV(–) % HC

< 25 30 10237 0.29
26–35 58 19494 0.30
36–45 50 5107 0.97
46–55 42 1358 3.00
> 56 12 128 8.57 1

Total 192 36226 0.53 2
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the epidemiological data about HCV, it has yet to be shown a
aetiological factor of NHL. Reliable and easily performed HC
in-situ detection techniques are, therefore, necessary (Lai e
1998).

At present, in some series there is insufficient evidence
conclude that chronic HCV infection increases the risk of 
development of NHL, while in others it has been suggested
HCV may play a direct pathogenetic role in some chronic LP
The relationship between HCV and NHL remains uncertain in
study. The striking geographical variation in the associa
between NHL and HCV and pathogenetic role of HCV in lymp
proliferation needs further investigations.

In the present study, OR for anti-HCV in the patients with LP
as compared to the donor population is 24.29. This suggests
HCV infection may be a causative and/or contributing facto
lymphoproliferation.
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