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A B S T R A C T

Background: Hepatitis B and C viruses are known to be carcinogenic and have been associated with the devel-
opment of non-Hodgkin’s lymphoma as well as hepatocellular carcinoma. The incidence of head and neck cancer
is increasing worldwide, and early diagnosis is vital in order to achieve good oncological outcomes.
Objectives: To investigate the association between chronic hepatitis B and C infection, and head and neck
squamous cell carcinoma (HNSCC).
Study design: We performed a retrospective case control study with 774 head and neck squamous cell carcinoma
(HNSCC) patients undergoing treatment, and 1518 cancer-free controls undergoing hernia surgery. Hepatitis B
and C serologies were tested prior to treatment, and cases and controls were age- and sex-matched before
analysing rates of infection.
Results: HNSCC patients were more likely than controls to have evidence of chronic hepatitis B (OR=2.76; CI
95 %, 1.64–4.64) and hepatitis C (OR=2.59; 95 % CI, 1.46–4.60) infection. No substantial association was
found between hepatitis B and C infection and other known risk factors for head and neck cancer.
Conclusions: These findings suggest a positive association between both hepatitis B and hepatitis C chronic in-
fection, and HNSCC. More work is needed to establish a causal role, however an awareness of the possibility of
increased risk of HNSCC may lead to earlier diagnosis and better outcomes in patients with hepatitis B and C.

1. Background

In 2020, head and neck cancer (HNC) is expected to affect ap-
proximately 833,000 and 151,000 new patients worldwide and in
Europe, respectively [1]. HNC includes a heterogeneous group of tu-
mors; more than 90 % are squamous cell carcinoma (HNSCC) and about
70 % originate in the oral cavity, pharynx, and larynx [2]. Hepatitis B
(HBV) and hepatitis C (HCV) viruses are carcinogenic pathogens asso-
ciated with the development of hepatocellular carcinoma and non-
Hodgkin’s lymphoma [3]. Furthermore, HCV infection appears to in-
crease mortality for other solid cancers [3–5]. HCV infection has pre-
viously been found to be associated with HNC, but the power to detect

significant associations has generally been limited by sample size [6].
Evidence of HBV in HNC etiology is even scantier [7,8]. None of these
studies were conducted in Italy.

2. Objectives

The aim of this case-control study is to investigate the association
between HCV/HBV infection an HNSCC risk in Italy, using a cancer-free
comparison group.

https://doi.org/10.1016/j.jcv.2019.104209
Received 20 September 2019; Received in revised form 19 October 2019; Accepted 31 October 2019

⁎ Corresponding author at: Box 48 ENT Department, Cambridge Universities Hospital Trust, Hills Road, CB20QQ, Cambridge, United Kingdom.
E-mail addresses: daniele.borsetto@gmail.com (D. Borsetto), paolo.boscolorizzo@unipd.it (P. Boscolo-Rizzo).

1 The first two Authors contributed equally to the paper.

Journal of Clinical Virology 121 (2019) 104209

1386-6532/ © 2019 Elsevier B.V. All rights reserved.

T

http://www.sciencedirect.com/science/journal/13866532
https://www.elsevier.com/locate/jcv
https://doi.org/10.1016/j.jcv.2019.104209
https://doi.org/10.1016/j.jcv.2019.104209
mailto:daniele.borsetto@gmail.com
mailto:paolo.boscolorizzo@unipd.it
https://doi.org/10.1016/j.jcv.2019.104209
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2019.104209&domain=pdf


3. Study design

After obtaining local ethics committee approval (n. 671/CE Marca),
we enrolled 774 HIV-negative patients aged ≥18 years treated for
HNSCC between 2000 and 2018. A control group of 1518 cancer-free
patients aged ≥18 years undergoing hernioplasty (groin, hypogastric,
umbilical, para-umbilical, anterior abdominal wall) was selected from
hospital records. In both cases and controls, HBV and HCV serologies
were tested before treatment. Previous cancer diagnoses resulted in
exclusion from the control group. Controls were matched to cases ac-
cording to age (± 5 years) and sex.

To improve the estimate precision of HBV/HCV prevalence in the
younger population, the case:control ratio was set to 1:2 for patients
aged<55 years and to 1:1 for patients aged 55 years or older. HBV and
HCV prevalence, and corresponding binomial confidence intervals, was
calculated accounting for age-specific matching ratio. Different and
comparisons between cases and controls were conducted through χ2

test, controlling for age. The risk of HNSCC according to infection with
HBV or HCV was reported as odds ratio (OR) and 95 % confidence
intervals (CI), estimated through logistic regression modelling condi-
tioned on gender and age group. Attributable fraction and corre-
sponding 95 % CI were estimated according to the Mantel-Haenzeln
method [9].

4. Results

The 774 HNSCC patients tested for HCV and HBV antibodies during
the study period included 106 oral cavity (13.7 %), 202 oropharynx
(26.1 %), 83 hypopharynx (10.7 %) and 383 larynx (49.5 %).

The prevalence of anti-HCV antibodies (aHCV) was much higher
among cancer cases (3.49 %) than controls (1.34 %; p < 0.01), re-
sulting in a 2.5-fold higher HNSCC risk (95 % CI 1.46–4.60) among
HCV infected people (Table 1). Similarly, HBsAg prevalence was higher
among cases than controls (4.52 % and 1.29 %; p < 0.01), with an OR
of 2.76 (95 % CI: 1.64–4.64) for HBsAg-positive patients. Accordingly,
2.1 % (1.1 %–2.7 %) of HNSCC cases were attributable to HCV infection
and 2.9 % (1.8 %–3.5 %) were attributable to chronic HBV infection.

The association between HBV and HCV infection and HNSCC risk
was further investigated according to cancer site (Table 1). No het-
erogeneity across specific cancer sites was observed for either aHCV
(pHeterogeteity = 0.95) and HBsAg (pHeterogeteity = 0.97). Nonetheless, the
association between aHCV and cancer risk was weaker for orophar-
yngeal carcinoma than for the other cancer sites. Coinfection with HBV

and HCV was reported in three cases (0.4 %) and no controls.
Finally, the association between HBV and HCV and known risk

factors for HNSCC was evaluated among cancer cases. No substantial
association emerged, although there was a slightly higher aHCV pre-
valence among women than men (5.8 % versus 3.0 %; p=0.12).
HBsAg prevalence was slightly higher among people aged<65 years
than among older ones (5.9 % versus 3.4 %; p= 0.12), and in current
than in never smokers (5.7 % versus 2.0 %; p= 0.30).

5. Discussion

This study is the largest case-control study reporting a statistically
significant association between HNSCC and infection with HCV and
HBV. These findings are clinically relevant and add evidence that HBV
and HCV infections are associated with HNSCC with a similar magni-
tude as the already well recognized association with B-cell non-
Hodgkin’s lymphoma [3,10].

Our results support the association between oral cavity SCC and
HCV despite ongoing debate in the contemporary literature [11]. This
remains a controversial topic, despite the convincing biological basis
via oral lichen planus, a recognized premalignant condition and es-
tablished sequela of HCV infection [12]. Other authors have analyzed
the association between HCV and HNSCC, reporting HCV prevalence
among HNC patients between 0.5 % and 24.0 % [6,7,11,13,14].
However, HCV prevalence may depend on baseline risk for HCV in-
fection which varies across geographic areas and patient characteristics.
Notably, despite heterogeneous HCV prevalence, HCV-infected patients
were consistently reported to have a 2-to-3 times higher HNSCC risk
[4,6].

The current evidence on HBV in HNSCC etiology is scanty but is in
line with our results. A recent Chinese study [8] reported a 59 % higher
incidence of oral cancer among HBsAg seropositive patients, similar to
that reported in our study. A previous Turkish study [7] reported a
HBsAg prevalence of 5.9 % among HNC patients compared to 3.3 %
among controls.

Despite our study being the largest case-control study with cancer
free controls associating HBV and HCV infection with HNSCC, it has
some limitations. The retrospective design did not allow us to establish
a causal relationship. In addition, the lack of complete serology for HCV
and HBV (including, HCV RNA and IgM anti-HBc) may have produced
some misclassification in defining patients with HCV infection or
chronic HBV infection. Nonetheless, in epidemiological studies, aHCV
and HBsAg are generally accepted as markers of hepatitis infection.

Table 1
Association between chronic infection with hepatitis C (aHCV) or hepatitis B (HBsAg) virus and the risk of HNSCC, according to specific cancer sites.

Hepatitis virus All patients Patients chronically infected OR (95 % CI)a

n n Prevalence (95 % CI)a

aHCV
Controls 1517 22 1.34 % (0.76 %–1.91 %) Reference
Cases 774 27 3.49 % (2.20 %–4.78 %) 2.59 (1.46–4.60)
Specific cancer sites
Oral cavity 106 4 3.77 % (1.48 %–9.30 %) 2.57 (0.82–8.10)
Oropharynx 202 4 1.98 % (0.77 %–4.98 %) 1.75 (0.59–5.18)
Hypopharynx 83 3 3.61 % (1.23 %–10.09 %) 2.73 (0.78–9.60)
Larynx 383 16 4.18 % (2.59 %–6.68 %) 3.01 (1.55–5.86)

HBsAg
Controls 1518 26 1.29 % (0.72 %–1.86 %) Reference
Cases 774 35 4.52 % (0.72 %–1.86 %) 2.76 (1.64–4.64)
Specific cancer sites
Oral cavity 107 3 2.80 % (0.96 %–7.92 %) 1.94 (0.57–6.65)
Oropharynx 202 11 5.45 % (3.07 %–9.49 %) 3.25 (1.56–6.76)
Hypopharynx 83 4 4.82 % (1.89 %–11.75 %) 2.71 (0.91–8.10)
Larynx 382 17 4.45 % (2.80 %–7.01 %) 2.82 (1.50–5.31)

a Estimated from a logistic regression model conditioned on matching variables (gender and age).
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Further, a higher prevalence of HNSCC risk factors (e.g., tobacco
smoking and alcohol drinking) have been reported in HCV-infected
people [15], so that the absence of information on these potential
confounders in the control group did not allow for OR adjustment.
Therefore, it is possible that unadjusted ORs were higher than the ac-
tual risk [15,16]. However, our ORs were similar to crude estimates
reported in previous studies, which remained significant after adjust-
ment for confounders, even if attenuated [15,16].

Further research is required in order to clarify the molecular me-
chanisms underlying HCV-related oncogenesis in HNSCC and the
prognostic implications of HCV associated HNSCC, however we may
conclude that clinicians should be aware that patients with HCV or
chronic HBV infection are at increased risk of developing HNSCC.
Additionally, oncologists treating patients with HNSCC should consider
testing patients for HCV to enable early identification and linkage of
care for this infection and to prevent progression of underlying liver
disease.

It remains unknown whether early HCV treatment may prevent
development of HCV-associated HNSCC or improve oncologic outcomes
as reported in patients with HCV-associated non-Hodgkin’s lymphoma
[10].
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