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SUMMARY
Background: Several studies have documented human papillomavirus (HPV) in extra-cervical tumors. We aimed
to detect HPV type 16 and HPV other than type 16 (OT-16) DNA in esophageal papilloma and esophagus squamous cell carcinoma (ESCC) samples and to compare clinicopathological features of HPV positive and negative
patients.
Methods: Materials were obtained from a tertiary care public hospital and studied in an university hospital for
this cross-sectional study. Seventy-six tissue samples (50 papilloma and 26 ESCC) were included. After deparaffinization by xylene and DNA extraction by phenol chloroform-isoamyl-alcohol, 76 samples were studied with a
G6PDH control kit. Forty-four papilloma and 21 ESCC samples with enough tissues were studied for HPV DNA.
HPV OT-16 DNA and HPV type 16 were detected by real time-polymerase chain reaction.
Results: Twelve (27.3%) and one (2.3%) of the papilloma samples were HPV type 16 and other than type 16 positive, respectively. Eleven (52.4%) and one (4.8%) of ESCC samples were HPV type 16 and mixed type positive, respectively.
Conclusions: We suggest that HPV infection is common in esophageal papilloma and ESCC. Due to the wellknown association of HPV with premalignant and malignant conditions, follow-up of these patients accompanied
by HPV should be implemented.
(Clin. Lab. 2020;66:xx-xx. DOI: 10.7754/Clin.Lab.2019.190506)
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INTRODUCTION
Exposure to infectious agents - such as bacterial or viral
infections - sometimes initiates the development of
many neoplasms. Some viruses are seen as a cause of
development of carcinogenesis. Nearly one-fifth of the
cancers occurring in the human population are connected with infection as a causative factor. The causative
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role of human papillomavirus (HPV) in human cancers
is evident [1]. HPVs cause benign, precancer or malignant lesions of the genital and anal areas, as well as
head and neck cancers [2]. Overall, 630,000 cancer
cases (4.5% of all cancer cases) are attributable to HPV
every year, representing a major threat to public health
worldwide [3]. More than 100 types of HPV have been
identified and type 16 and 18 are the most prevalent
high-risk types related with cancers [4].
After the evidence of the causative role of HPV in cervical cancer in the early 1980s, HPV was found in other
regions of the human body. Scientists were directed to
search for HPV in other parts of the body. Although
HPV is a well-established risk factor for cervical, urogenital, and oropharyngeal cancers, there is not a clear
relationship with all types of the cancers including the
gastrointestinal tract [5].
Esophageal squamous papilloma is a relatively rare, benign, squamous epithelial tumor related with HPV infection and hyper-regenerative response of the mucosa
to chemical and mechanical irritations [6]. Syrjanen was
the first who demonstrated the presence of HPV antigens in squamous papillomas, and HPV infection has
been considered as one of the etiological factors of
squamous papillomas [7].
Esophageal cancer is the eighth most common cancer
and the sixth leading cause of cancer-related death
worldwide [8]. Overall survival rates range between 5%
and 16%. In the highest risk area, stretching from northern Iran through the central Asian republics to NorthCentral China, often called the “esophageal cancer
belt”, 90% of esophageal cancers are squamous cell carcinomas (ESCC). The etiology of esophageal cancer remains unclear. Risk factors such as use of tobacco and
alcohol, lack of nutrition, and some chemical factors
were found. Infectious agents such as HPV have also
been suggested as direct carcinogens or promoters in
esophageal carcinogenesis [8].
The aim of the present study was to determine whether
HPV, especially type 16, is involved in Turkish patients
with esophageal lesions including esophageal papillomas and ESCC and to compare the clinicopathological
differences between HPV-positive and negative cases.

Histopathologic examination
The histopathological type of the papillomas and cancer
tissues were rereviewed and recorded as papilloma and
squamous cell carcinoma in esophageal samples. Clinical stages (T stages were defined as T1, T2, T3, and T4
and N stages as N0, N1, and N2) were defined for adenocarcinomas and squamous cell carcinomas. In addition, cytology differentiation was classified as poor,
moderate, and well in ESCC samples.
Real-time-polymerase chain reaction (PCR) analysis
DNA extraction
After deparaffinization by xylene, the samples were extracted by phenol chloroform isoamyl alcohol method.
Control tests
Paraffin-embedded cell lines of Caski were used as a
positive control for extraction as well as for PCR of
HPV. Paraffin-embedded smooth muscle specimens
were used as negative controls. A positive internal control for glucose-6-phosphatase dehydrogenase (G6PDH
control kits, Eurogentec, Belgium) was used to determine the adequacy of DNA retrieval. Specimens with
undetectable G6PDH were considered as not having
enough DNA for HPV detection and excluded.
DNA amplification
The nested real-time PCR (rt-PCR) method was used
for the analysis of HPV DNA (any type) and HPV-16
positivity. The MY09/11 primer set was used for PCR
amplification following the deparaffinization and extraction of the DNA. Real-time nested amplifications of
MY09/11 products were done by GP5+/GP6+ primers
and a cyanine-5-labeled HPV-16 DNA-specific probe.
Real-time PCR product analysis was done by melting
curve analysis on LightCycler software version 3.5.3
(LC 2.0, Roche Diagnostics, Germany). Melting peaks
of 78°C to 82°C detected the HPV DNA in the sample.
Probe melting peaks of positive samples were analyzed
in the same run, and HPV-16-positive samples yielded
peaks around 68°C ± 2°C.
Statistical analysis
HPV positive and negative cases were compared regarding gender, age, site of papillomas and stages of
ESCC by chi-square and Fisher’s exact tests of SPSS
version 14. Statistical significance was defined as p <
0.05.

MATERIALS AND METHODS
Ethical considerations
The Ethical Review Board of Yuksek Ihtisas Hospital
approved this study (11.06.2014/0012).

RESULTS
Study group
This was a retrospective cross-sectional study that used
Formalin Fixed Paraffin Embedded tissue material from
patients diagnosed with esophageal lesions who attended to Yuksek Ihtisas Hospital in Ankara, Turkey. The
study was performed on 76 patient samples with esophageal papilloma and ESCC submitted to the Department
of Pathology of Yuksek Ihtisas Hospital.

Of the 65 G6PDH positive samples, 44 (68%) and 21
(32%) were esophageal papillomas and ESCC, respectively. A total of 32 (50.7%) and 33 (49.3%) of the patients were male and female, respectively, and the mean
age of patients was 52.7 years (range 23 - 78 years).
HPV type 16 and other than type 16 were detected in 12
(27.3%) and one (2.3%) of squamous papilloma sam-
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Table 1. HPV DNA results of papilloma and ESCC patients.
HPV type 16 (+)

HPV other than
type 16 (+)
n
%

Mixed type
(+)

HPV
(-)

n

%

n

%

n

%

Papilloma

12

27.3

1

2.3

-

-

21

70.4

ESCC

11

52.3

-

-

1

4.8

9

42.9

HPV - human papillomavirus, DNA - deoxyribonucleic acid, ESCC - esophageal cancers are squamous cell carcinomas.

Table 2. Clinicopathological features of esophageal papilloma patients.
HPV other
than type 16

HPV type 16
(+)
n
%

n

HPV
(-)

%

Total

p-value

n

%

n

%

Gender
Female

8

34.8

-

-

15

65.2

23

52.3

Male

4

19

1

4.8

16

76.2

21

47.7

≤ 60

8

25

1

3.1

23

71.9

32

72.7

≥ 61

4

33.3

-

-

8

66.7

12

27.3

0.320

Age
0.729

Anatomic localization
Upper third

1

10

-

-

9

90

10

22.7

Middle third

9

37.5

-

-

15

62.5

24

54.6

Lower third

2

20

1

10

7

70

10

22.7

0.173

HPV - human papillomavirus.

Table 3. Clinicopathological features of esophageal squamous cell carcinoma patients.
HPV type
16 (+)
%

Mixed type
(+)
n
%

HPV
(-)
n

Total

p-value

%

n

%

Gender
Female

60

-

-

4

40

10

47.6

Male

45.5

1

9

5

45.5

11

52.4

0.561

Age
≤ 60

63.6

-

-

4

36.4

11

52.4

≥ 61

40

1

10

5

50

10

47.6

Stage I

25

1

25

2

50

4

19

Stage IIA

60

-

-

4

40

10

47.6

Stage IIB

75

-

-

1

25

4

19

Stage III

33.7

-

-

2

66.3

3

14.4

0.389

Stage

0.391

Differentiation
Poorly differentiated

50

-

-

4

50

8

38

Moderately differentiated

55.6

1

11.1

3

33.3

9

43

Well differentiated

50

-

-

2

50

4

19
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of 14 cases and 9/12 (75%) of the positive cases were
younger than 60 years. Like the study of Bohn et al.
[12], we found that 8/12 (66.6%) of the positive samples were from patients younger than 60 years.
In our study, more than half of the papillomas and 70%
of the HPV-positive papillomas were located in the
middle esophagus. Tiftikçi et al. [6] also found that 5/7
of HPV positive papillomas were located in the middle
esophagus. This may be related to the high presence of
papillomas in the middle esophagus. Although statistically not significant, these results indicate that the middle esophagus might represent a favorable environment
for HPV infection.
Recent findings [14,15] raise the possibility that HPV is
involved in esophageal carcinogenesis. Studies about
esophageal cancer and HPV relationship were usually
performed in areas where esophageal cancer is endemic.
Turkey is not an endemic area for esophageal cancer,
and it is not among the most prevalent 10 cancers according to the Turkish Ministry of Health (http://kanser.
gov.tr/Dosya/ca_istatistik/2014-RAPOR._uzun.pdf).
A study from Iran reported that HPV DNA was detected
in esophageal specimens of 16 out of the 51 ESCC
cases (31.4%) [16]. Being next to Iran, the Esophageal
Cancer belt has the world’s highest areas of incidence,
leading us think about the association of HPV and
ESCC. Furthermore, in endemic areas for esophageal
cancer such as Iran and China, studies could not find
any association between HPV infection and ESCC [1719]. To our knowledge, two studies were performed on
the relationship between esophageal cancer and HPV in
Turkey; Erol et al. [20] found that 1/4 (25%) of the
esophagus cancer samples were HPV-DNA positive and
Turkay et al. [21] found that five (9.6%) of 52 tumor
samples, 3 squamous cell carcinomas (3/33 cases) and 2
adenocarcinomas (2/19 cases), were HPV-DNA-positive and subtype analysis could be performed in four
HPV-DNA-positive cases, of which three were HPV
type-39 and one was type-16. Twenty-one ESCC samples were included in our study and more than half were
HPV DNA positive (57.1%). Globally, there are controversial studies about the HPV-esophageal cancer relationship. For example; Schäfer et al. [22] concluded that
HPV infectivity seems to play only a minor role in
esophageal cancer since HPV DNA was found in about
9% of ESCC patients. In a meta-analysis by Wang et al.
[23], HPV infection rate in the ESCC group was 46.5%,
while HPV infection rate in the control group was
26.2% indicating that HPV infection and the incidence
of ESCC are closely associated. Dabrowski et al. [24]
identified HPV DNA in 28 of 56 patients (50%) and
found that the occurrence of HPV in ESCC patients was
significantly higher than in the controls (28 of 56 (50%)
versus 4 of 35 (11.4%), p < 0.001).
There are different studies evaluating different types of
HPV in esophageal carcinoma. A study from China
found that the prevalence of high-risk HPV types increased significantly during the progression of esophageal carcinogenesis [25]. High risk HPV types are more

ples, respectively. HPV type 16 and mixed type were
detected in 11 (52.4%) and one (4.8%) of ESCC samples, respectively (Table 1).
The comparison of clinicopathological features (gender,
age, and anatomic localization) among esophageal papilloma patients are summarized in Table 2 and there was
not a statistically significant difference between the
HPV positive and negative group (Table 2).
The comparison of clinicopathological features (gender,
age, stage, and differentiation) among ESCC patients
are summarized in Table 3. Regarding gender, age,
stage, and differentiation there was no statistically significant difference between the HPV positive and negative groups (Table 3).
DISCUSSION
Although the role of HPV in esophageal lesions is not
as clearly understood as in cervical cancer, a number of
studies have provided evidence on the presence of HPV
in esophageal papillomas and ESCC [9]. Esophageal
papilloma is a considerable risk factor of esophageal
carcinoma which is the sixth most common cause of
cancer-related mortality in the world and has poor prognosis when detected at advanced states. Therefore, it is
important to diagnose these lesions in the esophagus before their neoplastic transformation [10]. The differences in the results of the studies may be due to differences in race, living habits, environmental factors that
lead to HPV infection or differences in research design,
detection means, methods, and statistical analysis [11].
In this study more than half of the patients with ESCC
and one third of the patients with squamous papilloma
were positive for HPV. Because of the rarity, the number of cases was not adequate to draw a definitive conclusion regarding the role of HPV in the etiology of
esophageal papillomas. However, it can be seen that patients with ESCC have higher HPV positivity rate than
patients with squamous papilloma.
Depending upon the methods, the detection rates of
HPV in esophageal papillomas varies from 0% to
87.5% [12]. Similarly, prevalent types of HPV in esophageal papillomas also differ among studies. Some studies reported 6 and 11 as major types of HPV, while other studies reporting the detection of cancer associated
HPV types especially type 16 [12,13]. Our study, also
detected mainly type 16. Therefore, we suggest high
risk HPV types can also be a possible etiological factor
of papillomas.
Although a female predominance was observed in our
study in HPV positive samples, it was not statistically
significant. Tiftikçi et al. [6] evaluated 38 papilloma
cases, 7 (19%) of which were positive for HPV DNA;
2/7 of these positive cases were from female patients. (5
males and 2 females) and 4/7 were the highly oncogenic
genotypes.
Bohn et al. [12] studied HPV DNA by PCR in papilloma samples and HPV DNA was positive in 12 (85.7%)
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frequently observed in esophageal carcinoma samples.
In a multi-local study from China and the United States,
more than half of the tested samples were HPV DNA
positive [26]. In a systematic review, 23% and 10% of
the patients with esophageal cancer and control group,
respectively, were positive for HPV. The most common
type was HPV 16 (40.9%) followed by other high-risk
types such as HPV 18, 31, 33, 45, and 52 [27]. A study
from China [28] found supportive results where about
half of the cases of ESCC were of HPV type 16. Twenty-one ESCC samples were included in our study and
more than half were HPV DNA positive and, except
one, all were of type 16.
Esophageal cancer rates are typically 2 - 4 times higher
among males than females. In Latin America, although
statistically not significant, the male:female ratio in
HPV positive ESCC cases increased two-fold in comparison with HPV negative cases [29]. In contrast, male
and female ratio was equal in Iran but the gender-ratio
between HPV positive and negative cases was not statistically significant [30]. In contrast, Dabrowski et al.
[24] found a higher prevalence of HPV in female patients. In our study half of the positive cases were from
male patients, and regarding gender, there was no statistically significant difference between HPV positive and
negative groups.
The association between HPV infection and age was also studied. In Sweden, Löfdahl et al. [31] found that
75% (15/20) of HPV positive ESCC cases were older
than 60 years. In contrast, we found that 7/12 (58.3%)
HPV positive ESCC patients were younger than 60
years.
In Kashmir, a higher occurrence of HPV infection was
detected in advanced stage of cancer by Hussain et al.
[32]. We detected the highest positive rate among Stage
IIA patients, it may be due to the large number of patients in this group. Similar to our study, Ding et al. [29]
found that HPV16 was 47% (8/17) positive in ESCC,
and there were no correlations between HPV16 infection and TNM stage.
Comparing the differentiation of the tumor and HPV relationship, we could not demonstrate a statistically significant difference between HPV and the degree of cell
differentiation in our study but Tornesello et al. [33] detected a statistically significant high frequency of HPV
infection in well and moderately differentiated grades
compared to the poorly differentiated group.
There are some limitations of this study; one of the
most important limitations is the lack of a control group
due to ethical problems in obtaining normal esophageal
tissues. We also do not have any data about the patients’
nutrition habits or use of alcohol/tobacco which are one
of the main risk factors of gastrointestinal malignancies.
However, these limitations do not invalidate the results.
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CONCLUSION
The present study is the first one reporting the presence
of HPV and high-risk HPV type 16 both in esophageal
papillomas and ESCC by real time PCR in Turkey. The
relationship of HPV infection with risk factors of these
lesions such as gender, age, site of esophageal papillomas, TNM stage and differentiation for malignancies
were also evaluated. We believe that our results may
provide important contributions to controversies about
the relationship of HPV-esophageal lesions. We concluded that follow-up of patients with esophageal lesions accompanied by HPV should be implemented.
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