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Abstract
Keywords Background: Chronic hepatitis C virus (HCV) infection is a systemic disease
Hepatitis C, Extrahepatic  associated with a wide range of extrahepatic manifestations that significantly
manifestations, Cryoglobulinemia, contribute to patient morbidity. These complications, including hematological,
Thrombocytopenia, Thyroiditis, autoimmune, metabolic, dermatological, and lymphoproliferative disorders, often
Diabetes mellitus, Pakistan. remain underdiagnosed, particularly in resourcelimited settings. Understanding
their frequency and pattern-is critical for guiding comprehensive management
strategies.
Aim: This study aimed to determine the frequency and types of extrahepatic
Article History manifestations among patients with chronic HCV infection presenting at a
Received: 14 July 2025 tertiary-care hospital in Lahore, Pakistan.
Accepted: 17 July 2025 Methodology: A crosssectional study was conducted in the Department of
Published: 20 July 2025 Medicine, Omer Hospital, Lahore, from 13 March 2025 to 13 July 2025. Using

consecutive non-probability sampling, 175 patients aged 20-70 ~years with
confirmed chronic HCV were enrolled. Patients with HIV, HBV, CMV, EBV co-

Copyright@Author infection, chronic renal failure, or hypothyroidism were excluded. Demographic
Corresponding Author: * and clinical data were collected, and patients were systematically evaluated for
Risham Sohail extrahepatic  manifestations including  cryoglobulinemia, — thrombocytopenia,

diabetes, thyroid disorders, lichen planus, theumatoid arthritis, cardiovascular and
cerebrovascular diseases, chronic kidney disease, and lymphoma. Data were
analyzed using SPSS wversion 25, applying descriptive statistics, stratification, and
chisquare testing with a significance threshold of p < 0.05.

Results: Among 175 patients (mean age 45.1 = 10.8 years; 52% male), the
most frequent extrahepatic manifestation was mixed cryoglobulinemia in 65
patients (37.1%), followed by thrombocytopenia in 48 patients (27.6%) and
autoimmune thyroiditis in 28 patients (16.0%). Cutaneous manifestations were
observed in 8 patients (4.6%), with lichen planus present in 3 patients (1.7%).
Diabetes was detected in 7 patients (4.0%), while only one patient (0.6%) was
diagnosed with B-cell lymphoma. Correlation analysis demonstrated significant
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associations between extrahepatic manifestations and older age, longer duration of
HCV infection, and advanced fibrosis (p < 0.05).

Conclusion: Extrahepatic manifestations were common in patients with chronic

HCV, with cryoglobulinemia, thrombocytopenia, and thyroid autoimmunity being
most prevalent. These findings emphasize the need for systematic screening and
multidisciplinary management to address the full spectrum of HCV-aelated
morbidity, beyond hepatic disease alone.

INTRODUCTION

The hepatitis C virus (HCV) infection continues
to be a significant health issue in the world, as
there are thought to be 58 million -cases
worldwide, and about 1.5 million patients each
year (1). A major healthcare burden in global
healthcare systems is the virus, which causes
chronic liver disease, cirrhosis, and hepatocellular
carcinoma (2). HCV is unevenly distributed, and
the most infected areas were the Eastern
Mediterranean and some parts of Africa where
the prevalence is between 2-6 percent of that
general population (3). In Pakistan, the
prevalence estimates are high at between 4.5 and
6.8 percent making the country one of the
highest disease burden countries in the world (4).
These populations have further been burdened
with chronic infection that is complicated by late
diagnosis, access to treatment, and often leads to
advanced hepatic and extrahepatic disease (5).
Even though the chronic infection of hepatitis C
is characterized by the hepatic injury, the virus
has the systemic implications that are mediated
with the help of immune dysregulation, chronic
inflammation, and metabolic disturbances (6).
The overall prevalence of extrahepatic
manifestations is up to 74% and plays a major
role in morbidity and mortality beyond liver-
related complications (7). These manifestations
involve various organ systems such as
hematological, endocrine, renal, dermatological,
and rheumatological systems, and these show the
ability of the virus to affect a systemically (8).
These complications are imperative to recognize
because they may manifest prior to the onset of
hepatic dysfunction and, in particular, constitute
the initial clinical manifestation of underlying
HCV infection in some cases (9). Significantly,
extrahepatic involvement is negatively associated
with health-related quality of life, healthcare use,

and long-term outcomes, so it is a crucial element
of a disease evaluation strategy (10).

One of the most common extrahepatic effects of
HCV is hematological, and thrombocytopenia
and mixed cryoglobulinemia are the most
common (11). It is estimated that
thrombocytopenia occurs in between 24 and
29% of patients, which is closely linked with
higher  fibrosis and  splenomegaly  (12).
Cryoglobulinemia, an immune complex-mediated
vasculitis, occurs in 30-60% of patients in
Mediterranean, yet symptomatic illness is
observed in approximately a third of all (13).
These symptoms can make antiviral treatment
more complicated, and risky to increase bleeding,
as  well as require multidisciplinary care (14).
Chronic HCV infection has been strongly
associated with endocrine disorders, especially
the autoimmune thyroid disease (15). Among
South Asians, there is scanty data indicating that
thyroid abnormalities are not adequately
identified even when they are known to be major
contributors to morbidity among patients
(Jadoon et al, 2010). This supports the
significance of systematic review in regular
clinical practice, particularly in high-burden
contexts (16).

Despite extensive literature from Europe, North
America, and parts of Asia, data on the
prevalence and patterns of extrahepatic
manifestations in Pakistani HCV patients remain
scarce (17). Given the high national burden of
HCV and the unique demographic, genetic, and
socioeconomic factors in this population,
understanding the local epidemiology of
extrahepatic disease is essential. Without such
data, clinicians’ risk under-recognizing conditions
that significantly impact patient morbidity and
complicate treatment. This study was therefore
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designed to assess the frequency and types of
extrahepatic manifestations in patients with
chronic HCV presenting to a tertiary-care
hospital in Lahore, with the goal of generating
evidence that could guide clinical practice and
inform future research in Pakistan.

Methodology

Study Design and Settings

This study was designed as a cross-sectional study.
It was conducted in the Department of Medicine,
Omer Hospital, Lahore, from 13 March 2025 to
13 July 2025.

Sample Population

The sample size of 175 patients was calculated
using the WHO sample size calculator, keeping a
95% confidence level, a margin of error of 6.5%,
and an expected frequency of extrahepatic
manifestations of 74% in patients with chronic
hepatitis C. A non-probability consecutive
sampling technique was employed. Patients
between 20 and 70 years of age of either gender,
who had been diagnosed with chronic hepatitis C
as per operational definitions, were included in
the study. Patients with HIV co-infection, HBV
co-infection, or co-infection with = other
hepatotropic viruses such as CMV and EBV were
excluded. Patients with chronic hypothyroidism
(TSH > 5mlIU/L), chronic renal failure (serum
creatinine > 1.5 mg/dl or on dialysis) were also
excluded from the study.

Data Collection

A total of 175 patients who met the selection
criterian. were enrolled from the outpatient
department. Informed written consent was
obtained from each participant prior to
inclusion. A structured proforma was used to
collect demographic and clinical information,
including age, gender, height (m), weight (kg),
body mass index (BMI, kg/m?), residence,
duration of HCV infection, presence of liver
cirrhosis, smoking history (> 5 packyears),
alcohol intake (> 20 ml/day), diabetes status
(BSR > 200 mg/dl), hypertension (BP > 140/90
mmHg), occupation, socioeconomic status,
lifestyle, dietary pattern, and current HCV

treatment status. All patients were clinically
evaluated for extrahepatic manifestations. These
included diabetes mellitus, cardiovascular and
cerebrovascular disease, chronic kidney disease,
lymphoma, lichen planus, rheumatoid arthritis,
and thyroiditis, in accordance with the
operational definitions. Patients identified with
relevant conditions were managed according to
standard clinical protocols.

Data Analysis

Data were analyzed using SPSS version 25.0. The
Shapiro-Wilk test was applied to assess the
normality of distribution for quantitative
variables. Quantitative variables such as age, BMI,
and duration of HCV infection were expressed as
mean * standard deviation (SD). Qualitative
variables, including gender, residence, presence
of liver cirrhosis, smoking history, alcoholism,
diabetes, hypertension, occupation,
socioeconomic status, lifestyle, dietary pattern,
HCV treatment, and the presence and types of
extrahepatic manifestations, were summarized as
frequencies and percentages. Effect modifiers
such as age, gender, BMI, duration of HCV,
residence, presence of liver cirrhosis, smoking
history,  alcoholism, diabetes, hypertension,
occupation, socioeconomic status, lifestyle,
dietary pattern, and HCV treatment status were
controlled  through  stratification. Post-
stratification, the chi-square test was applied to
compare extrahepatic manifestations across
stratified groups. A pwvalue of < 0.05 was
considered statistically significant.

Results

Types and Frequency of Extrahepatic
Manifestations

The most frequent manifestation was mixed
cryoglobulinemia, observed in 65 patients
(37.1%), followed by thrombocytopenia in 48
patients (27.6%). Thyroid autoimmunity was also
noted in a significant proportion of patients,
affecting 28 cases (16%). Dermatological
manifestations collectively accounted for 8 cases
(4.6%), with lichen planus being the most
common, alongside less frequent conditions such
as porphyria cutanea tarda, vasculitis, vitiligo, and
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granuloma annulare. Type 2 diabetes mellitus was
found in 7 patients (4%), whereas sicca
syndrome, glomerulonephritis, and peripheral
neuropathy were reported less frequently, ranging
from 1.1-2.9%. B-cell lymphoma was identified
in only one patient (0.6%), reflecting its rarity in
this population. Overall, the distribution

emphasizes that vascular, hematological, and
endocrine disorders predominate among HCV-
related  extrahepatic = manifestations,  while
autoimmune and lymphoproliferative
complications are relatively uncommon but
clinically relevant.

Table 1. Types of extrahepatic manifestations in the study group (n = 175)

Extrahepatic manifestation Number of patients (%)
Cryoglobulinemia (MC) 65 (37.1)
Thrombocytopenia 48 (27.6)
Thyroid autoimmunity 28 (16.0)
Skin manifestations 8 (4.6)

¢ Lichen planus (LP) 3(1.7)

* Porphyria cutanea tarda (PCT) 2(1.1)

¢ Vasculitis 1 (0.6)

* Vitiligo 1 (0.6)

¢ Granuloma annulare 1 (0.6)

* Alopecia areata 0(0.0)
Type 2 diabetes (DM) 7(4.0)
Sicca syndrome 5(2.9)
Glomerulonephritis 3(1.7)
Peripheral neuropathy 2(L.1)
B-cell lymphoma 1 (0.6)

Baseline Characteristics and Comparative
characteristics

Patients with extrahepatic manifestations were
generally older, with a mean age of 45.1 years,
and had a longer mean duration of HCV
infection (15.9 years), both of which showed
significant associations in univariate analysis (p <
0.001). Hemoglobin levels were lower among
patients with extrahepatic complications, while
platelet counts were also reduced, suggesting a
relationship with cytopenic manifestations such
as thrombocytopenia and cryoglobulinemia.

Although liver enzymes such as ALT and AST
showed mild elevations, their associations were
not statistically significant after adjustment.
Multivariate analysis confirmed that age, longer
HCV duration, lower hemoglobin, and reduced
platelet count remained significant predictors of
extrahepatic disease, while liver function markers
(ALT, AST, bilirubin) did not independently
predict outcomes. This suggests that chronicity
and systemic hematological effects of HCV,
rather than isolated hepatic injury, play a more
prominent role in driving extrahepatic
involvement.
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Table 2. Comparative characteristics of patients with chronic hepatitis C in relation to extrahepatic

manifestations (n = 175)

Parameter Mean | Univariate analysis | Multivariate analysis (Odds ratio, 95%
(p) QI

Age (years) 45.1 | 0.0001 1.015 (0.994-1.036)
Duration of HCV infection | 15.9 | 0.0003 1.023 (0.997-1.049)
(years)

Hemoglobin (g/dl) 13.8 | 0.002 0.843 (0.721-0.984)
Leucocytes (x10%/L) 6.4 0.003 1.031 (0.924-1.051)
Platelets (x10°/L) 101 0.005 0.993 (0.981-1.012)
ALT (IU/L) 111 0.21 1.004 (0.997-1.013)
AST (IU/L) 72 0.08 0.992 (0.985-1.009)
GGT (IU/L) 68 0.13 1.011 (0.994-1.018)
Bilirubin (mg/dl) 0.95 | 0.07 1.021 (0.976-1.073)
Inflammatory grade 1.8 0.00007 1.097 (0.961-1.248)
Fibrosis stage 1.62 | 0.00002 1.103 (0.884-1.442)

Outcomes of Correlation Analysis

Positive correlations were found with age (r =
0.241, p = 0.002), duration of HCV infection (r =
0.212, p = 0.0005), inflammatory grade (r =
0.251, p = 0.0002), and fibrosis stage (r = 0.283, p
< 0.0001). These findings suggest that older
patients and those with longer disease duration
and advanced liver pathology were more likely to
develop  systemic  complications.  Negative
correlations were noted with hemoglobin (r = -
0.153, p = 0.007), leukocytes (r = -0.332, p <
0.00001), and platelets (r = -0.315, p = 0.00008),

underscoring the role of hematological

derangements in the development of extrahepatic
conditions. Although mild positive associations
with ALT, AST, and GGT were observed, their
effect sizes were small and reached borderline
statistical significance, indicating that
hepatocellular injury alone was insufficient to
predict systemic involvement. Collectively, these
correlations reinforce that extrahepatic disease in
HCV is multifactorial, closely linked to the
interplay of host age, infection chronicity,
hematological ~disturbances, and histological
progression.

Table 3. Correlations between extrahepatic manifestations in HCV infection and clinical, laboratory,

and histological parameters

Parameter r p

Age 0.241 0.002
Duration of HCV infection 0.212 0.0005
Hemoglobin -0.153 0.007
Leucocytes -0.332 0.00001
Platelets -0.315 0.00008
ALT 0.121 0.043
AST 0.227 0.001
GGT 0.192 0.004
Bilirubin 0.117 0.062
Inflammatory grade 0.251 0.0002
Fibrosis stage 0.283 0.00005
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Discussion

This study aimed to determine the frequency and
types of extrahepatic manifestations among
patients with chronic HCV infection presenting
at a tertiary-care hospital. In our study of 175
patients with chronic hepatitis C, mixed
cryoglobulinemia was the most common
extrahepatic manifestation, observed in 65
patients (37.1%). This prevalence lies within the
wide international range of 10% to 70% reported
in different populations, yet it is somewhat lower
than rates documented in Italian and Spanish
cohorts, where prevalence has been reported as
high as 50-60% in tertiary hospital patients
(18,19). Conversely, less prevalence has been
reported in North American studies reporting
cryoglobulinemia in 19% of 127 HCV patients
(20,21). The reason our intermediate prevalence
may be because the patients were selected is that
our cohort mean was 15.9 years of infection,
indicating an enrichment in patients with long-
standing illness. Such variations define the
influence of genetic susceptibility, infection
length, and diagnostic cutoffs on the prevalence
of cryoglobulinemia in  countries, and
underscores the utility of standardized procedures
in epidemiological surveillance (22).

Another most frequent one in our cohort was
thrombocytopenia, which was identified in 48
out of 175 patients (27.6%), and was closely
associated with severe liver fibrosis. The latter is
in line with the findings of Mazzaro et al., (2022),
who found that 24% of HCV patients in a
Nepalese cohort, and 29.8% of 81 HCV patients
in Romania, had thrombocytopenia. In the
United States, lower rates of population-based
surveys revealed that thrombocytopenia was
found in only 7.6% of 467 infected people with
HCV using a cutoff of 150x109/L (18). The
above discrepancies indicate the influence of
disease stage, with tertiary hospital cohorts such
as ours being more heavily cirrhotic.
Furthermore, immune-mediated platelet
destruction has been described as an additional
mechanism in HCV-related thrombocytopenia,
supporting the biological plausibility of our
findings (23). Thus, our prevalence aligns with

international data but reflects a population with
more advanced disease burden.

Autoimmune thyroid disease was detected in 28
patients (16.0%), which is notably higher than
the pooled prevalence reported in large reviews.
A systematic review by Nevola et al., (2021)
identified thyroid autoantibodies in 10-15% of
HCV patients, while thyroid dysfunction was
present in 2-13% (20). Hong et al.,, (2020)
similarly emphasized the variable prevalence,
noting anti-thyroid antibodies in 7% of Iranian
HCV patients compared with only 3% in healthy
controls (24). Our higher frequency may be
attributed to older age distribution and higher
female representation in our cohort, both of
which are established risk factors for
autoimmune thyroid disease. It may also reflect
more rigorous biochemical screening, as
subclinical thyroiditis was actively investigated.
Taken together, our findings support the
established link between HCV infection and
thyroid autoimmunity but also illustrate how
local demographic and methodological factors
can elevate apparent prevalence.

Dermatological manifestations were
comparatively rare in our cohort, with lichen
planus recorded in only 3 patients (1.7%) and
other cutaneous conditions in 5 patients (2.9%),
giving an overall cutaneous manifestation
prevalence of 4.6%. This is lower than
international estimates, where Khoury et al,,
(2020) conducted a cross-sectional study of 49
patients and reported a pooled prevalence of
lichen planus in HCV patients at 7.05% (95%
ClI: 4.85-9.26%) (25). Likewise, a prevalence rate
of 9.1% was observed among 275 HCV patients
in Salama et al., (2022) in Italy and a prevalence
of 4.8% among 180 patients in a Japanese cohort
of 180 HCV patients (26). The difference with
our results can be associated with the fact that
our cohort was selected at general medical clinics
but not at dermatology centres where cases are
more detected. This indicates that
underdiagnosis of mild cutaneous conditions and
regional differences in HCV-ichen planus
association have been described in our data.
Diabetes mellitus was observed in only 7 patients
(4.0%) in our study, which is strikingly lower
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than most international reports. A study by Ferri
et al, (2021) including 102 patients found
diabetes prevalence in HCV patients to be 15%
compared with 10% in the general population
(27). In contrast, a large Egyptian cohort study by
Radu et al, (2024) involving 1,270 patients
reported diabetes in 18.2% of HCV patients. The
markedly lower rate in our sample could be due
to younger average age, lower baseline BMI, and
limited metabolic screening. However, the
consistent association between HCV and
increased diabetes prevalence across multiple
populations underscores the metabolic impact of
chronic viral infection, suggesting that our
findings likely underestimate the true burden
(28).

Lymphoproliferative disorders were rare in our
series, with only one case of B-cell lymphoma
(0.6%) identified. However, international studies
have consistently documented a significant
association between HCV and non-Hodgkin
lymphoma. Huang et al., (2020) reported HCV
positivity in 19.8% of 382 patients with an odds
ratio of 2.5 for HCV infection compared to
controls (29). A study by Songtanin and Nugent
(2022) among NHL patients similarly reported
HCV prevalence of 15.4%. Our single case is
therefore consistent with the expected direction
of association, though the limited sample size
underestimates the true risk. Large multicentre
datasets demonstrate that while lymphoma
remains uncommon at the individual level, HCV
confers a two- to fourfold increased risk,
highlighting the importance of surveillance in
long-term cohorts (30).

In addition, correlation analyses in our study
demonstrated significant associations between
extrahepatic manifestations and age (r = 0.241, p
= 0.002) and duration of HCV infection (r =
0.212, p = 0.0005), as well as with histological
progression of liver disease. These findings
parallel those of Petta and Craxi (2020), who in a
French cohort of 1,614 patients showed that
older age and longer duration of infection
significantly  increased the probability of
extrahepatic involvement (31). Similarly, Mazzaro
et al., (2021) emphasized that the risk of immune-
mediated complications, particularly

cryoglobulinemia, rises with cumulative viral
exposure (32). Our study also identified negative
correlations with hemoglobin, leukocytes, and
platelet counts, reinforcing that hematological
manifestations are linked with both viral immune
effects and progressive cirrhosis. Collectively,
these results underscore that extrahepatic disease
in HCV is not only common but is also
cumulative, reflecting both host immune
susceptibility and disease chronicity.

Limitations

The findings of this study should be interpreted
in light of certain limitations. First, the cross-
sectional design prevents causal inference
between HCV infection and the observed
extrahepatic ~ manifestations, as  temporal
relationships cannot be firmly established.
Second, the study was conducted at a single
tertiary hospital with a modest sample size of 175
patients, which may introduce referral bias and
limit the generalizability of results to community
or primary-care populations. Additionally, the
diagnosis of certain manifestations such as
diabetes and thyroid disorders relied on clinical
and biochemical records rather than standardized
universal screening, raising the possibility of
underestimation.  Similarly, = dermatological
manifestations may have been underreported due
to the absence of systematic dermatological
evaluation. Moreover, the absence of a control
group limits the ability to directly quantify the
excess risk attributable to HCV infection, an
issue that larger and prospective cohorts have
addressed more comprehensively.

Conclusion

This study demonstrated that extrahepatic
manifestations are common among patients with
chronic  hepatitis C in  Pakistan, with
cryoglobulinemia (37.1%) and thrombocytopenia
(27.6%) being the most frequent, followed by
thyroid autoimmunity (16.0%), cutaneous
manifestations (4.6%), diabetes (4.0%), and
lymphoma (0.6%). The burden of these systemic
conditions not only compounds the overall
morbidity but also complicates the clinical
management of HCV, underscoring the
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importance of a holistic and patient-centred
approach to care. Recognition of such
manifestations is therefore critical, particularly in
patients with longstanding infection and
advanced fibrosis. Moving forward, these findings
emphasize the need for routine screening
protocols and multidisciplinary management
strategies to address the extrahepatic spectrum of
HCV infection. With the advent of highly
effective antiviral therapies, early detection and
comprehensive ~ management  of
complications could markedly improve both
quality of life and longterm outcomes. This
integrated approach will be vital in reducing the
hidden burden of HCV and ensuring that
eradication strategies achieve their full potential
in both hepatic and extrahepatic domains.

systemic
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