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Abstract 
Background: Hepatitis C virus (HCV)-related sialadenitis is a chronic inflammatory condition of the salivary 
glands, often manifesting as xerostomia and glandular discomfort. Although it shares clinical similarities with 
primary Sjögren’s syndrome, HCV related sialadenitis is characterized by distinct pathogenic mechanisms. 
Objectives: This systematic review aims to synthesize evidence on the unique pathogenesis of HCV-related 
sialadenitis, focusing on viral persistence, immunemediated responses, genetic predispositions, cytokine 
dysregulation, and cryoglobulinemia-associated vasculitis. 
Methods: A systematic review of observational studies, experimental research, and case studies was conducted. 
Inclusion criteria focused on studies examining pathogenic mechanisms in HCV-related sialadenitis, while 
studies exclusively focusing on primary Sjögren’s syndrome were excluded.  
Results: Findings indicate that HCV-related sialadenitis involves immune and genetic factors distinct from 
primary Sjögren’s syndrome, including unique cytokine profiles, specific genetic predispositions, and 
histopathological features such as lymphocytic infiltration and glandular fibrosis. 
Conclusion: This review provides insights into the distinct mechanisms of HCV induced sialadenitis, 
highlighting implications for diagnostic differentiation and potential management strategies. 
Keywords: Hepatitis C, Extra-Hepatic Manifestations, Oral Mucosa, Oral Cavity. 
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the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
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Introduction 

Hepatitis C virus (HCV) infection is a major global 
health issue, affecting millions and commonly 
leading to chronic liver disease. The world health 
organization reports that there are 58 million HCV 
infections globally with around 1.5 million new 
cases each year and 290,000 deaths attributed by 
HCV annually. (30) Beyond hepatic complications, 
HCV is associated with various extrahepatic 
conditions, including sialadenitis in head and neck, 
an inflammation of the salivary glands 
characterized by symptoms such as dry mouth.  

HCV-related sialadenitis shares features with 
primary Sjögren’s syndrome (pSS), such as 
lymphocytic infiltration and glandular dysfunction, 
but differs in its underlying mechanisms, including 
cytokine dysregulation, autoantibody profiles, and 
associations with mixed cryoglobulinemia. This 
systematic review synthesizes evidence on the 
pathogenic mechanisms of HCV-related 
sialadenitis, examining immune responses, genetic 
predispositions, cytokine dysregulation, 

cryoglobulinemia, and histopathological features. 
Through this review, we aim to clarify the unique 
pathogenesis of HCV related sialadenitis to inform 
diagnosis, management, and to guide future 
research. 

Methodology 

Study Design: This systematic review was 
conducted following PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses) 
guidelines to ensure comprehensive identification, 
analysis, and synthesis of relevant studies on the 
pathogenesis of HCV-related sialadenitis. 

Search Strategy: We performed a comprehensive 
search across multiple electronic databases, 
including PubMed, Embase, Cochrane CENTRAL, 
and Google Scholar, to identify all relevant articles 
published up to [insert cutoff date]. The search 
terms included “Hepatitis C virus,” “HCV,” 
“sialadenitis,” “salivary gland inflammation,” 
“Sjogren’s syndrome,” and combinations of these 
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with Boolean operators (AND, OR). Reference lists 
of identified studies were screened for additional 
articles. 

Eligibility Criteria 

Studies were included if they: 

• Discussed HCV infection’s impact on salivary 
gland pathology, specifically focusing on 
sialadenitis. 

• Provided detailed mechanisms of HCV’s role 
in salivary gland inflammation, including viral 
presence, immune-mediated pathways, and 
histopathological changes. 

• Were published in peer-reviewed journals in 
English. 

Exclusion Criteria: 

• Studies involving non-HCV-related 
sialadenitis or that focused on broader 
Sjögren’s syndrome without specific HCV 
discussion. 

• Case reports, editorials, and letters were 
excluded to maintain a high level of evidence. 

Data Extraction: Three independent reviewers 
screened titles and abstracts for relevance. Full 
texts of eligible studies were reviewed, and key 
data were extracted using a pre-designed form, 
including author, year, study design, patient 

demographics, diagnostic criteria, molecular 
mechanisms (viral, immune-mediated, and 
genetic), and main findings. 

Quality Assessment: The quality of studies was 
assessed using the Newcastle-Ottawa Scale (NOS) 
for observational studies and the Cochrane risk of 
bias tool for experimental studies. 

Each study was evaluated independently by three 
reviewers, and discrepancies were resolved through 
discussion or consultation with a fourth reviewer if 
needed. 

Data Synthesis: Results were synthesized 
narratively due to the heterogeneity in study design 
and outcome measures. Key mechanisms, including 
viral tropism, immune-mediated mechanisms, 
genetic predisposition, cytokine dysregulation, 
cryoglobulinemia, and histopathological findings, 
were analyzed and summarized, and illustrative 
data were extracted to provide a comprehensive 
view of the pathogenesis of HCV-related 
sialadenitis. 
Limitations: Potential limitations of this review 
include publication bias, language restriction to 
English, and the variability in diagnostic criteria 
and methodologies across studies. 

PRISMA flow diagram for studies selection for the 
systematic review is depicted here. 

 

 
Figure 1: Prisma Flowchart 

Summary of the literature review on HCV-related sialadenitis studies (3 decades) is given in the Table 1. 
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Table 1: 
Sl. 
No. 

Reference Year Study 
design 

Sample 
size 

Population 
characteristics 

Mechanism 
Studied 

Prinicipal 
conclusions 

1 Maldonado 
et al. 

2022 Observa- 
tional 

18 
(14 
female 
and 4 
male) 

HCV infected 
with 
Xerostomia 

Histological 
changes, 
Glandular 
imaging, 
sialometry, 
sialochemistry 

HCV alters 
salivary 
gland histology 
(CD8+ 
T cells), 
predominantly 
affecting SMG 
and 
salivary 
composition 
by altered ductal 
function in the 
reabsorption of 
Na+ 

2 Arrieta et 
al. 

2001 In situ 
study 

19 (8 
anti 
HCV 
positive, 
11 anti 
HCV 
negative) 
19 
patients 
(18 
females 
and 1 
male ) 
meana 
age 
57.2± 
15.3 

HCV patients 
with 
sialadenitis 

In situ 
hybridisation 
and IHC in 
salivary gland 
biopsies 

Confirmed HCV 
RNA 
in salivary glands 
in 
Sjogrens or 
chronic 
sialdenitis. 

3 Nagao et 
al. 

2003 Observa- 
tional 

110 
japenese 
patients 
with 
chronic 
liver 
disease 
(29 HBV 
& 81 
HCV) 

Chronic liver 
disease 

In situ 
hybridisation 
and IHC in 
salivary gland 
biopsies 

Insitu 
hybridization 
studies showed 
exclusive 
localisation 
of HCV RNA in 
salivary epithelial 
cell 
cytoplasm 

4 Ramos- 
Casals et 
al. 

2005 Multicen- 
tric 
study 

137 
patients 
HCV 
patients 
with 
Sjögren’ 
s 
syndro 
me (104 
women 
& 33 
male) 

Chronic HCV 
positive and 
SS 
criteria 
fullfillment 

Parotid 
scintography 
and salivary 
gland biopsy, 
immune 
markers 

Cryoglobineamia 
played an 
importanty 
role, with a close 
assosciation of 
hypocompleme-
ntemia 
leading to sicca 
symptoms. 

5 Koike et 
al. 
 

1997 Experimen-
tal 

Animal 
model 

Transgenic 
mice with 
HCV 
envelope 

Western blot 
and Histological 
and 
Immunohistoche- 

Direct role of the 
viral 
protein(s) in the 
pathogenesis of 
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proteins mical Methods. sialadenitis that 
develops in 
chronic 
HCV infection 
resembling 
Sjogren’s 
syndrome. 

6 Roughan et 
al 

2012 Clinical 
Immunol- 
ogy 
study 

75 
subjects 

75 divided into 
2 groups. 
chronic 
HCV infected 
:38 ( M:27 & 
F 
:11) and 
healthy 
:37 (M:19 & 
F:18) 

Flow cytometry 
and IGg Gene 
Reverse 
Transcription- 
PCR and 
ELISA. 

Changes in B cell 
populations, the 
presence of 
autoreactive 
antibodies, and 
the 
potential 
implications 
for autoimmune 
disease in chronic 
HCV infection. 

7 Ramos-
Casals 
et al. 

2007 Multicen- 
tric 
study 

25 (M:22 
& F:3) 

SS HCV 
diagnosed with 
B 
cell lymphoma 

B-cell lymphoma 
characteristics 

Close relationship 
between 
cryoglobulinem-ic 
syndrome and 
lymphoma in 
patients 
with SS-HCV, 
either in 
its asymptomatic 
or 
symptomatic form 

8 Böckle et 
al. 

2012 Therapeu- 
tic 
challenge 
analysis 

Case 
study 

Autoimmune 
HCV patients 

Autoimmunity 
and treatment 
challenges 

Challenges in 
managing 
autoimmune 
response in 
HCV 

9 Pawlotsky 
et 
al. 

1995 Clinical 
Study 

20+ HCV-infected 
patients with 
extrahepatic 
symptoms 

Extrahepatic 
immune 
manifestations 

Immune features 
beyond liver in 
chronic 
HCV 

10 Haddad et 
al. 

1992 Observa- 
tional 

60 HCV liver 
disease 
patients 

Lymphocytic 
sialadenitis 

Sialadenitis linked 
to 
HCV liver disease 

11 Ramos-
Casals 
et al. 

2001 Immunol- 
ogic 
descripti 
on 

35 HCV with 
Sjögren 
syndrome 
mimicry 

HCV mimicry of 
Sjögren 
syndrome 

35 cases of HCV 
mimicking 
Sjögren’s 

12 Smyth et 
al. 

2007 Genetic 
associati 
on study 

60+ HCV and 
HLA 
DQB1*02 
positive 
individuals 

HLA associations HLA type linked 
to 
HCV-associated 
Sjögren’s 

13 Scott et al. 1997 Compara- 
tive 
histopath- 
ology 

30 HCV with 
lymphocytic 
sialoadenitis 

Histopathological 
comparison 

Distinct 
histopathology 
in HCV vs. SS 
cases 

14 Brito-
Zerón et 
al. 

2015 Immunol- 
ogical 
profile 
analysis 

783 Sjogren's 
syndrome with 
HCV patients 

Immunologic 
profile 
modification 

Altered 
immunologic 
profile in 
HCVSjögren’s 
patients 

15 Atyeo et 2024 Pathogen 100+ HCV with Salivary gland In-depth review of 
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al. esis 
review 

salivary gland 
infection 

pathogenesis HCV’s role in 
gland 
Pathology 

16 García- 
Carrasco et 
al. 

1997 Prevalen- 
ce study 

90 Primary 
Sjögren’s 
HCV 
patients 

Prevalence of 
HCV in Sjögren's 

Confirmed higher 
prevalence of 
HCV in 
Sjögren’s patients 

 
Discussion 

Hepatitis C virus (HCV)–related sialadenitis is a 
condition involving inflammation of the salivary 
glands, primarily associated with chronic HCV 
infection. The pathogenesis is multifactorial, with 
viral, immunologic, and genetic factors all 
contributing to the development of sialadenitis. 
Here is an outline of the key mechanisms involved: 

1. Viral Presence and Direct Infection: 

a. HCV RNA and proteins are found in salivary 
gland epithelial cells, suggesting a possible 
direct infection of the glands. This local 
presence of the virus can stimulate the 
production of inflammatory cytokines, 
contributing to glandular inflammation. 

b. Evidence of Viral Presence: HCV RNA has 
been detected in salivary gland epithelial cells, 
indicating potential viral replication within the 
glands. A study found a positive correlation 
between HCV RNA positive epithelial cells 
and the duration of infection, suggesting that 
long-term HCV infection may directly impact 
gland pathology. These findings support the 
hypothesis of HCV’s epithelial tropism and its 
role in contributing to glandular dysfunction 
and xerostomia symptoms[1] 

c. Evidence of Sialotropism: HCV appears to 
infect and replicate in the epithelial cells of 
salivary glands, as demonstrated by Arrieta et 
al., who observed HCV presence in patients 
with SS or chronic sialadenitis. This finding 
provides strong pathological evidence for 
HCV’s tropism for salivary glands 
(sialotropism), adding to its known 
hepatotropic and lymphotropic 
characteristics[2] 

2. Immune-Mediated Mechanisms in 
HCV-Associated Sialadenitis 

a. Autoimmune Activation  

i. Chronic Immune Response: HCV infection is 
associated with a sustained immune response, 
including the production of autoantibodies like 
anti-SSA/SSB, which are also common in 
Sjögren’s syndrome (SS). These 
autoantibodies target the salivary and lacrimal 
glands, contributing to glandular inflammation 
and dysfunction. 

ii. Trigger for Autoimmune Diseases: HCV may 
act as a trigger for autoimmune diseases, 

including SS. Epidemiological studies indicate 
a higher prevalence of SS among HCV patients 
compared to those with hepatitis B virus 
(HBV), underscoring HCV’s unique role in 
autoimmunity. However, early studies may 
have overstated this prevalence by using 
diagnostic criteria that did not exclude HCV as 
a confounding factor. 

iii. Association with Systemic Autoimmune 
Conditions: Chronic HCV infection is also 
commonly linked with other systemic 
autoimmune conditions, such as rheumatoid 
arthritis (RA) and systemic lupus 
erythematosus (SLE), suggesting a broad 
autoimmune activation associated with 
HCV[3,4] 

b. B-cell Activation and Cryoglobulinemia 

i. B-Cell Hyperactivity: HCV stimulates B-cell 
proliferation and hyperactivity, leading to the 
production of cryoglobulins and rheumatoid 
factors. This results in mixed 
cryoglobulinemia, which can cause immune 
complex deposition in salivary glands and 
contribute to vasculitis. 

ii. Cryoglobulinemia and Systemic 
Manifestations: Chronic antigenic stimulation 
by HCV may drive clonal expansion of 
autoreactive B-cells, leading to increased 
levels of cryoglobulinemia, rheumatoid factor 
(RF), and no hypocomplementemia. These 
markers are predictive of extrahepatic 
manifestations, such as vasculitis and 
glomerulonephritis, commonly seen in HCV-
associated sialadenitis. 

iii. Risk of Lymphoproliferative Disorders: Mixed 
cryoglobulinemia in HCV-related SS is 
associated with an increased risk of 
lymphoproliferative disorders, including non- 
Hodgkin’s lymphoma, due to chronic B-cell 
activation and immune stimulation [5,6,7,8,9] 

c. Lymphocytic Infiltration 

i. Distinct Lymphocyte Profile: In HCV-related 
sialadenitis, diffuse lymphocytic infiltrates—
primarily composed of CD8+ T-cells—are 
commonly observed within the salivary glands. 
This differs from the CD4+ T-cell 
predominance seen in primary SS and suggests 
a different pathogenic pathway in HCV-related 
cases. 
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ii. Progression to Chronic Sialadenitis: The 
lymphocytic infiltration promotes chronic 
inflammation, leading to fibrosis and reduced 
gland function, which contributes to the 
development of xerostomia. Maldonado et al. 
reported increased inflammatory cell 
infiltration specifically in HCV-related salivary 
gland dysfunction [1,11] 

d. Autoantibody Profile 

i. Alternative Autoantibodies: Unlike primary SS 
patients, those with HCV-related xerostomia 
often lack the primary SS antibodies (anti-SSA 
and anti-SSB). Instead, these patients 
frequently present with other autoantibodies, 
such as ANA, ACA, anti-dsDNA, and RF, 
indicating a distinct immune activation 
pathway. 

ii. Unique Serological Markers: In HCV-related 
sialadenitis, antibodies like alpha-fodrin IgA 
and monoclonal gammopathies (IgMκ) are 
observed more frequently. This distinct 
serological profile helps differentiate HCV-
related SS from primary SS and highlights 
unique aspects of the immune response in 
HCV associated sialadenitis [1,12,13,14] 

iii. Murine Model of HCV-Related 
Exocrinopathy: In a murine model, Koike et al. 
showed that transgenic mice expressing HCV 
envelope proteins developed an SS-like 
exocrinopathy affecting both salivary and 
lacrimal glands. This study suggests that HCV 
envelope proteins may attract lymphocytes to 
the glands, resulting in lymphocytic infiltration 
and gland dysfunction similar to SS [10]  

e. Lymphocytic Infiltration and Immune 
Complex Deposition 

i. Mechanism of Immune Complex Deposition: 
Pawlotsky et al. proposed that lymphocytic 
infiltration within the salivary glands may 
result from immune complexes containing 
HCV antigens. These immune complexes can 
deposit in glandular capillaries, triggering local 
immune responses that damage gland tissue 
and contribute to symptoms of dryness, as seen 
in SS [15]. 

ii. ii.Cryoglobulin-Driven Inflammation: The 
presence of cryoglobulins further intensifies 
inflammation in the salivary glands, causing 
vasculitis and exacerbating glandular 
dysfunction. This aspect is unique to HCV-
related sialadenitis and distinguishes it from 
primary SS [6,9]. 

iii. Autoimmune Cross-Reactivity: HCV may 
drive an autoimmune response through 
molecular mimicry, wherein structural 
similarities between viral proteins and salivary 
gland antigens lead to immune cross-reactivity. 
This mechanism may result in lymphocyte 

recruitment and autoantibody production, 
leading to characteristic histological changes 
within the salivary glands that resemble SS 
[16] 

3. Genetic Predisposition and HLA-
Associated Factors in HCV-Related Sialadenitis 

a. HLA Susceptibility: Certain HLA alleles, 
particularly HLA-DRB1 and HLA-DQB1, are 
linked to a higher susceptibility to autoimmune 
manifestations in HCV infection, including 
sialadenitis. These alleles are also common in 
autoimmune diseases like Sjögren’s syndrome, 
indicating a shared genetic 
predisposition[17,18,19] 

b. HLA-DQB1*02 and Sicca Symptoms: The 
HLA-DQB1*02 allele is notably associated 
with HCV-related sicca syndrome, which often 
presents milder symptoms than primary SS, 
with localized lymphocytic infiltration and 
mild glandular damage [20]. 

c. Genetic Influence on Glandular Involvement: 
Variability in HCV’s impact on salivary glands 
across populations may be partly explained by 
immunogenetic differences, especially HLA-
related factors, suggesting that these genetic 
markers contribute to the risk of developing 
HCV-related xerostomia[21]  

4. Cytokine and Chemokine Dysregulation 
in HCV-Related Sialadenitis 

a. Pro-Inflammatory Environment: Chronic HCV 
infection disrupts cytokine production, with 
elevated levels of IL-6, IL-10, and TNF-α 
contributing to inflammation and tissue 
damage in the salivary glands. This 
dysregulation, along with chemokine activity, 
recruits inflammatory cells, worsening local 
inflammation[1] 

b. Impact on Salivary Function: Cytokine-driven 
inflammation alters salivary composition, 
increasing sodium and mucin 5b levels, which 
impair gland function and lead to xerostomia 
in HCV-infected patients[1] 

c. Lymphocyte Recruitment and Persistent 
Inflammation: HCV proteins stimulate 
cytokine and chemokine production within the 
glands, attracting lymphocytes and sustaining 
an inflammatory cascade that disrupts 
glandular function, mirroring SS 
symptoms[22] 

d. Inflammation and Autoimmune Damage: The 
elevated cytokine levels and immune cell 
infiltration in HCV-related SS create an 
inflammatory environment that promotes 
glandular impairment and symptoms of 
dryness typical of SS[23,24,25] 

5. Role of Cryoglobulinemia in HCV-
Related Sialadenitis 

a. Cryoglobulinemic Vasculitis: Cryoglobuline 
mia, commonly associated with HCV, causes 
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vasculitis in small- and medium-sized blood 
vessels, impacting vascular supply to the 
salivary glands and contributing to gland 
dysfunction and inflammation[21] 

b. Immune Profile and Glandular Impact: HCV-
related SS patients have higher levels of mixed 
cryoglobulins, rheumatoid factor (RF), 
monoclonal gammopathy (notably mIgMκ), 
and low C4 levels. This profile suggests 
cryoglobulinemia and B-cell hyperactivity play 
critical roles in HCV-related glandular 
pathology[21] 

c. Immune Complex Deposition: Mixed 
cryoglobulinemia leads to immune complex 
deposits in the salivary glands, increasing 
inflammation and lymphocyte infiltration. 
Present in up to 60% of HCV-associated SS 
cases, cryoglobulinemia also raises the risk of 
vasculitis, lymphoproliferation, and non-
Hodgkin lymphoma (NHL)[26,27] 

• Histopathological Features in HCV-Related 
Sialadenitis 

Lymphocytic Infiltration and Fibrosis 

In HCV-related sialadenitis, histological analysis of 
the salivary glands reveals prominent lymphocytic 
infiltration, particularly in the periductal areas, 
along with lymphoid aggregation and glandular 
fibrosis. These histopathological findings mirror 
those seen in Sjögren’s syndrome, suggesting that 
HCV infection induces a chronic inflammatory 
process within the glandular tissue. This infiltration 
contributes to glandular dysfunction, with 
persistent inflammation leading to structural 
remodeling and fibrosis, further impairing gland 
function and reducing saliva production [1,11]. 

• Ultrasound Findings and Glandular 
Hypofunction 

Ultrasonography of the salivary glands in HCV-
infected patients frequently shows significant 
abnormalities, particularly in the submandibular 
glands compared to the parotid glands. These 
changes include glandular enlargement, 
heterogeneity in gland texture, and increased 
echogenicity, indicative of chronic sialadenitis and 
fibrosis. 

The reduced saliva flow observed in these patients, 
a hallmark of glandular hypofunction, correlates 
with the ultrasound findings and provides a clinical 
measure of the impact of HCV on gland function. 
Maldonado et al. emphasized that low saliva 
production in HCV-related cases is directly tied to 
the chronic inflammatory damage sustained by 
glandular tissue [1,11]. 

• Detection of HCV RNA in Saliva 

HCV RNA has been detected in the saliva of 50-
62% of HCV-infected individuals, reinforcing the 

concept of HCV’s salivary gland tropism. 
However, some studies, such as Fried et al., failed 
to detect HCV RNA, which researchers attribute to 
sample handling differences, particularly the 
absence of immediate freezing to prevent RNA 
degradation. Studies employing immediate freezing 
techniques report higher rates of HCV RNA 
detection, strengthening the hypothesis that HCV 
can directly infect salivary glands. This presence of 
viral RNA suggests a potential direct role of HCV 
in glandular inflammation and dysfunction, further 
supporting the association between HCV and 
salivary gland pathology [28,29] 

Final comments 

HCV-related sialadenitis represents a unique 
extrahepatic manifestation of HCV, distinct from 
primary Sjögren’s syndroome in both its clinical 
presentation and underlying pathogenic 
mechanisms. This review highlights that HCV-
induced sialadenitis involves complex interactions 
among viral persistence, immune dysregulation, 
genetic susceptibility, cytokine and chemokine 
activity, and cryoglobulinemia-associated 
vasculitis, all contributing to salivary gland 
dysfunction.  

Understanding these mechanisms is essential for 
accurate diagnosis, allowing differentiation from 
other autoimmune sialadenopathies and guiding 
targeted management strategies. Further research 
into these distinct pathways may support the 
development of more precise diagnostic tools and 
therapeutic approaches, ultimately improving 
patient outcomes in HCV-related glandular disease. 
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