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1. Abstract
1.1. Introduction

Approximately 130-170 million people, or 3% of the world’s pop-
ulation, are chronically infected with the hepatitis C virus (HCV).
It is a major public health problem, with an estimated 3-4 million
people infected each year worldwide. Extrahepatic manifestations
of HCV are conditions affecting organs outside the liver, most of
which are immune-mediated. These can include cryoglobulinemia,
various skin disorders like porphyria cutanea tarda and lichen pla-
nus, kidney diseases, type 2 diabetes, lymphomas, and cardiovascu-
lar issues. Successful HCV treatment with direct-acting antivirals
can improve or prevent these complications, making antiviral ther-

apy an urgent consideration for patients with these manifestations.
1.2. Aim of Study

To estimate prevalence of Extrahepatic manifestations of Chronic
HCYV infection in respect to Dermatological, Haematological, En-
docrinological and Dental involvement at tertiary cate centre of

Northern India.

Material and Methods- This study was conducted at Medical Gas-
troenterology Department at PGIMS, Rohtak. It was a prospective
study done over one year, from 01.11.2024 to 31.10.2025, during
which 1000 confirmed hepatitis C patients were evaluated for
Dermatological, Haematological, Endocrinological and Dental in-
volvement or problems. All hepatitis B patients were confirmed on
HbsAg on Enzyme linked immunosorbent assay (ELISA) test and
HCV RNA Quantitative on Polymerase chain reaction test (PCR).
1.3. Observation and Results

On prospective analysis of 1000 confirmed hepatitis C patients,
males were 680 (68%) and females were 320 (32%). Out of total
pool of 1000 HBV patients, 81 patients (8.1%) were having dental
involvement in form of dry mouth and oral ulcers. Out of these
total 81, 43 patients (53.08%) were having dry mouth and 38 pa-

tients (46.92%) were having complaints of oral ulcers. In total pool

of 1000 HBV patients, 72 patients (7.2%) were diabetics, 20 pa-
tients (2%) were having hypothyroidism and 50 patients (5%) were
hypertensive. Lichen Planus and aplastic anaemia was not seen in
any patient. Rheumatoid Factor positivity was seen in 270 patients
(27%).

1.4. Conclusion

The hepatitis C patients need to be evaluated not only from hepatic
point of view but also its extra hepatic impact, of which dermato-
logical, haematological, endocrinological, dental and musculoskel-
etal system are integral part. In Northern India, as per our obser-
vations, rheumatoid factor positivity, dry mouth, oral ulcers and
diabetes mellitus are more commonly seen than aplastic anaemia or
lichen planus which are almost negligible but these findings require

confirmation on large scale studies.
2. Introduction

Globally Viral hepatitis is now recognized as a major public health
challenge as it caused 1.34 million deaths in 2015, a number compa-
rable to deaths caused by tuberculosis and higher than those caused
by HIV |1]. It is estimated that 325 million people worldwide are
living with chronic HBV or HCV infection [2]. Viral hepatitis is
increasingly being recognized as a public health problem in India.
It is known that chronic hepatitis C (CHC) can lead to cirrhosis
and hepatocellular carcinoma. The main site of HCV replication is
in hepatocytes, which explains the significant liver damage that it
causes. However, it is well known that the virus is not hepatotoxic,
and the majority of the injury in the liver is caused by a cell-medi-
ated immune reaction against infected liver cells. Similarly, immune
abnormalities resulting in autoimmunity may be involved in the
development of extrahepatic manifestations (EMs). EMs of CHC
can be classified by the affected organ, system, or pathological
mechanism. However, the strength of accessible evidence linking
them to CHC varies [3]. The clinical presentation of patients with

CHC range from subclinical cases to very serious immunological
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diseases. Indeed, sometimes, autoimmune manifestations linked to
HCYV infection led to the diagnosis of HCV infection [4].

2.1. Aim of Study

To estimate prevalence of Extrahepatic manifestations of Chronic
HCYV infection in respect to Dermatological, Haematological, En-
docrinological and Dental involvement at tertiary care centre of
Northern India.

2.2. Material and Methods

This study was conducted at Medical Gastroenterology Depart-
ment at PGIMS, Rohtak. It was a prospective study done over one
year, from 01.11.2024 to 31.10.2025, during which 1000 confirmed
hepatitis C patients were evaluated for Dermatological, Haemato-
logical, Endocrinological and Dental involvement or problems. All
hepatitis B patients were confirmed on HbsAg on Enzyme linked
immunosorbent assay (ELISA) test and HCV RNA Quantitative

on Polymerase chain reaction test (PCR).
2.3. Observation and Results

On prospective analysis of 1000 confirmed hepatitis C patients,
males were 650 (65%) and females were 350 (35%). Out of to-
tal pool of 1000 HCV patients, 106 patients (10.6%) were having
dental involvement in form of dry mouth and oral ulcers. Out of
these total 106, 53 patients (5.3%) were having dry mouth and 53
patients (5.3%) were having complaints of oral ulcers. In total pool
of 1000 HCV patients, 90 patients (9%) were diabetics, 53 patients
(5.3%) were having hypothyroidism. Lichen Planus was seen only
in 1 patient (0.1%) and aplastic anaemia was not seen in any pa-
tient. Rheumatoid Factor positivity was seen in 500 patients (50%).
The majority of patients having extrahepatic manifestations were
males and in between 40-50 yrs of age group which is in accor-
dance with their representation in total pool of patients. Except
for Diabetes mellitus which was seen maximally in patients with
significant fibrosis and cirrhosis, others were seen in majority of

patients who were not having significant fibrosis or cirrhosis.
2.4. Discussion

The EHM associated with HCV can be organ specific like ocular,
thyroid, dermatological, renal or pulmonary. They can be autoim-
mune related like cryoglobulinemia or rheumatoid arthritis. The
metabolic EHM are diabetes mellitus and insulin resistance where-
as neoplasm is of B cell lymphomas. The cardiovascular EHM are
stroke or acute myocardial infarction whereas neuropsychiatric
ones are of cognitive impairment and depression. Fatigue comes
under general EHM. Several clinical studies have suggested an as-
sociation between chronic HCV infection, Insulin resistance (IR)
and diabetes mellitus (DM) by demonstrating that patients with
CHC have an increased risk for developing DM compared with
uninfected individuals [5]. The epidemiological observations found
that type 2 diabetes mellitus (T2DM) developed in 14.5-33% of
patients with CHC [6,7]. The broad range of these findings may
be the result of various factors, including age, ethnicity, body mass
index, the prevalence of diabetes, viral load, and HCV genotype.
Antonelli et al [8]. Reported that the prevalence of T2DM was
higher in patients with HCV-related cirrhosis than in those with

cirrhosis resulting from other liver diseases. In addition, White et
al [9], Showed that CHC was associated with an increased risk of
T2DM in comparison to uninfected and hepatitis B virus (HB-
V)-infected controls. HCV-associated IR correlated with poor out-
comes by accelerating the progression of hepatic fibrosis and the
development of hepatocellular carcinoma, in addition to reducing
sustained virologic response (SVR) rates [10]. In our total pool of
1000 HCV patients, 9% patients had diabetes mellitus which is in
alignment with other previous literature. As expected, it is more
common than seen in 7% of HBV patients. Thyroid dysfunction,
including chronic thyroiditis, hypothyroidism and hyperthyroid-
ism, has been associated with HCV infection [11]. An autoimmune
mechanism has been proposed because of the prevalence of an-
tithyroid autoantibodies from 4% to 15% [12]. However, the role
of HCV remains unclear. Patients with CHC are more likely to
have increased levels of serum anti-thioperoxides and anti-thyro-
globulin autoantibody than the general population, possibly due
to the activation of helper T-cells [13]. The development of thy-
roid disease was described in 11% of male HCV patients in one
study, that was responsive to the treatment and reversible [14]. In
our study group 5.3% had hypothyroidism and all of them were
having hypothyroidism. It was more than seen in 2% of HBV pa-
tients, in a study done by our group. Rheumatoid arthritis (RA)
is a systemic inflammatory autoimmune disease characterized by
chronic and destructive arthritis [15]. Patients infected with Hep-
atitis C Virus (HCV) often present with rheumatic symptoms, but
its link to rheumatoid arthritis (RA) remains unclear. Although RA
pathogenesis is incompletely understood, chronic viral infections
may be one of the triggers for its onset [16]. In one study on hep-
atitis C patients, RF was positive in 46.7%, anti-CCP was positive
in 3.3%, and anti-MCV was positive in 30% of the group [17].
There are studies suggesting a significant correlation with disease
activity [18] while some others did not find any correlation [19].
The rheumatoid factor is one of the highest prevalent autoanti-
bodies in patients with HCV and present in 50-80% of cases [20]
and same 50% was observed in our Study group, which had a good
number of 500 patients. It is much higher than 26.80% seen in
HBYV patients [21]. Aplastic anaemia can be associated with HCV,
although it is rare and its exact role is not fully understood. The
connection is not typically a direct viral infection of the bone mar-
row, but rather an immune-mediated response triggered by the in-
fection that attacks the bone marrow stem cells. Hepatitis-associat-
ed aplastic anaemia (HAAA) is an uncommon but distinct variant
of aplastic anaemia in which pancytopenia appears two to three
months after an acute attack of hepatitis. HAAA occurs most fre-
quently in young male children and is lethal if leave untreated. The
ethology of this syndrome is proposed to be attributed to vatious
hepatitis and non-hepatitis viruses. Several hepatitis viruses such
as HAV, HBV, HCV, HDV, HEV and HGV have been associat-
ed with this set of symptoms [22] It has also been reported that
HCV is not generally implicated as a causative agent of hepatitis
preceding aplastic anaemia [23]. In our study group of 1000 HCV
patients, there was not even one patient of aplastic anaemia, this

is in alignment with previous studies which also prove that asso-
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ciation of aplastic anaemia with HCV is rare phenomenon. It is
exactly on same lines in HBV patients, as reported by our group
in an anther study, where no patient developed aplastic anaemia.
Oral manifestations in Hepatitis C Virus (HCV) infection include
dry mouth (xerostomia), oral lichen planus (OLP), candidiasis, and
gingivitis. It can also cause bleeding gums, atrophic tongue, and an
increased risk for oral cancer. Some of these symptoms are related
to the liver dysfunction caused by HCV, while others are a direct or
indirect effect of the virus. The oral mucosal signs and symptoms
were generally more frequent among HCV compared to healthy
controls. The frequency was statistically significant higher in HCV
patients regarding xerostomia (40%), altered taste (24%0) and oral
lichen planus (20%), but insignificant regarding atrophic tongue
(18%), oral pigmentation (14%) and pallor (10%). The presence
of HCV was significantly associated with increased odds of xe-
rostomia (P = 0.028, OR=4.3), oral pigmentations (P = 0.013,
OR=12.6) and atrophic tongue (P = 0.039, OR=7.8). While other
predictors had no significant effects on any of oral findings. (24)

3

Oral lichen planus is a chronic inflammatory dermatosis that af-
fects the mucous membrane of the oral cavity. The cause of lichen
planus is not completely understood, but genetics and immunity
may be involved [25]. Chitturi and al in India have suggested in
2014 that altered cytokine secretion induced by HCV infection
may predispose to subsequent development of OLP [26]. A me-
ta-analysis conducted by Shengyuan in 2009 based on studies car-
ried out in different countries concluded that there is a statistically
significant association between HCV infection and OLP. In fact,
compared with controls, patients affected by OLP showed a higher
prevalence of HCV exposure, and those infected by HCV had a
higher risk of being affected by the OLP [27]. In our study group
also 5.30% had history of oral ulcers and same number 5.30 % had
complaints of dry mouth. It is comparatively less than reported in
other studies. One reason can be predominance of younger age
group non-cirrhotic patients. It is more than seen in HBV patients,
as reported by our group in an anther study. In our total pool of

1000 HCV patients, only one patient had findings of lichen planus

in mouth.

Figure 1: Showing Lichen Planus in Oral Cavity in HCV Patient.

Table 1: Showing Sex and Geographical Distribution in HCV Patients.

Total HBV Patients Males Females Rural Background Urban Background
1000 650 (65%) 350 (35%) 670 (67%) 330 (33%)
Table 2: Showing Extrahepatic Parameters Distribution in HCV Patients.
Total HBV Diabetes R A Factor - Lichen Aplastic
Patients Dry Mouth/Eyes | Oral Ulcers Mellitus Positivity Hypothyroidism Planus Anemia
53(5.3%) 90 (9%)
1000 53 (5.3%) 500(50%) 53 (5.3%) 1(0.1%) 0 (0%)
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3. Conclusion

The hepatitis C patients need to be evaluated not only from hepatic
point of view but also its extra hepatic impact, of which dermato-
logical, haematological, endocrinological, dental and musculoskel-
etal system are integral part. This approach will help in decreasing
morbidity and mortality associated with HCV. In Northern India,
as per our observations, rheumatoid factor positivity, dry mouth,
oral ulcers and diabetes mellitus are more commonly seen than
aplastic anaemia or lichen planus which are almost negligible but

these findings require confirmation on large scale studies.
4. Limitations of Study

The limitation of our study was almost negligible representation
of acute hepatitis C patients and children, as certain extrahepatic
manifestations are predominantly seen in them. Hence, large scale
studies having equal representations from above two groups will be

able to give clear picture of extrahepatic manifestations of HCV.
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