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ABSTRACT 
Background: Seborrheic keratosis is a benign epidermal skin tumor caused by sun exposure, virus, and genetic factor. Human 
papillomavirus (HPV) infection presumed to have an important role in seborrheic keratosis. Protein p53 is a protein produced 
by tumor suppressor gene. There has been no research that correlates of HPV with p53 increase in seborrheic keratosis. 
Purpose: To prove the correlation between HPV and increased p53 expression in seborrheic keratosis. Methods: This study 
is an analytic cross-sectional comparative study. Samples were taken using a consecutive sampling method. There were 22 
seborrheic keratosis patients recruited as the research sample. HPV were detected using the polymerase chain reaction (PCR), 
and p53 expression were detected using the immunohistochemistry examination. Result: The mean age of seborrheic keratosis 
patients in this study was 54.36±10.09 years, and they were predominantly males (54.5%). HPV were found in 86.4% of the 
seborrheic keratosis patients. The P53 expression (+) were 77.3%, (++) were 13.6%, and (+++) were 9.1%. All of the seborrheic 
keratosis with increased  p53 expression had positive HPV results, but with no significant results (p=0.600). Conclusion: 
There were no correlation between HPV with increased  p53 expression in seborrheic keratosis patients.  
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BACKGROUND 

Seborrheic keratosis is a benign epidermal tumor 
usually found at the age of 50 years and above, 
affecting both men and women. It typically starts as a 
flat lesion, light to dark brown in color, well-
demarcated with a smooth or hyperkeratotic surface.  
Seborrheic keratosis can occur in the various body area, 
although it typically occurs in heavily sun-exposed skin 
areas, especially the face and upper body.1,2  

Most patients seek treatment for cosmetical 
reasons and local irritation, mainly on multiple lesions 
on the face. Seborrheic keratosis lesions should be 
differentiated from other types of skin tumors, either 
benign or malignant. A dark-colored seborrheic 
keratosis might resemble a malignant melanoma; such 
doubtful cases require histopathological examination to 
confirm the diagnosis.3 

Chellamaiah reported that the incidence of 
seborrheic keratosis is 14% of all head and neck skin 
tumors.4 Furthermore, a study by Rajeev in India, there 
were 84 seborrheic keratosis cases (42%) out of 200 
patients older than 60 years old, making it the second 
most common benign tumor after cherry angioma.5 In 
Dr. M. Djamil Hospital, Padang, there were 29.7% 
seborrheic keratosis cases out of 266 benign skin tumor 
cases in 2014–2017 (non-publication). 

The  exact  cause  of  seborrheic  keratosis  is  still 

unclear, althought the risk increases with age. Genetic, 
sun exposure, and infection are suspected as the 
causative factors.6 Recurrence can also occur after 
removal of seboorheic keratosis, but there has been no 
report on the percentage of recurrence in seborrrheic 
keratosis.3 

Seborrheic keratosis is also presumed to be 
related to malignancy, particularly basal cell 
carcinoma. Ishida reported a case of basal cell 
carcinoma emerging from seborrheic keratosis lesion, 
along with increased p53 protein expression in its 
immunohistochemistry evaluation.7 Likewise, study in 
Turkey reported a case of basal cell carcinoma arising 
from seborrheic keratosis and found an increase in the 
p53 protein expression.8 These findings further deepen 
the assumption that basal cell carcinoma is 
pathogenetically related  to seborrheic keratosis.7,8 

There is a hypothesis that Human papillomavirus 
(HPV) infection plays a role in the occurrence of 
seborrheic keratosis.6,9. Study in Japan) reported the 
presence of HPV in 28,8% of seborrheic keratosis 
lesions. While study in China found 42 out of 55 (76%) 
cases of seborrheic keratosis containing HPV 
examined by polymerase chain reaction (PCR). The 
same study further reported type 20 HPV as the most 
commonly found type, followed by type 23, and type 
5.10 Study in German found 52.4% seborrheic keratosis 
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cases infected with HPV, in which types 4, 65, 6,15, 1, 
38 and 95 HPV were frequently found.11 In a study by 
Jeong found that 37.5% of seborrheic keratoses contain 
HPV DNA, comprising types 20, 23, 5, 16, 17, 22, 25, 
and 37 HPV as the most frequently found.12 Most 
cutaneous HPVs are a part of the beta and gamma 
genus. Currently, there are 40 beta-genus HPV and 50 
gamma-genus HPV types isolated.13,14,15 

The correlation between HPV and malignancy has 
been clearly proven in the case of cervical, penile, 
vulvar, vaginal, anal, and oropharyngeal malignancy, as 
well as squamous cell carcinoma on the face and neck. 
However, the role of HPV in skin malignancy is, to 
date, still under study. HPV infection plays a role in the 
early phase of cutaneous carcinogenesis and has a 
synergistic effect with ultraviolet light that the virus is 
abundantly found in pre-malignant lesions. The role of 
HPV in skin malignancy is first described in an 
epidermodysplasia verruciformis that developed into a 
squamous cell carcinoma.16 A study by Conic reported 
162 cases of squamous cell carcinoma that originated 
from keratosis. It is presumed that HPV has a part in 
such cases.17  

The p53 protein is produced by the p53 tumor 
suppressor gene. P53 is activated as a response to 
various cellular stress; therefore, p53 acts as a guard for 
genomes, inhibiting the expansion and proliferation of 
various damaged cells.18 The p53 protein is present in 
almost all cells, although its amount is low and 
undetected under normal circumstances. The activation 
of p53 protein represents a mutation in gene p53, 
causing an accumulation of p53 protein to the point that 
it is immunohistochemically detectable.18,19 

 
METHODS 

This is an observational, cross-sectional study that 
aimed to prove the correlation between HPV and the 
increase in p53 protein expression in seborrheic 
keratosis. The inclusive criteria for samples were 
seborrheic keratosis patients older than 40 years old, 
and those who agreed to take part in the study by signing 
informed consent. The sole criterion was damaged 
paraffin blocks or histopathological examination 
unrepresentative for seborrheic keratosis. The samples 
were selected done with a consecutive sampling 
method, in which every inclusive patient was recruited 
as a subject until the required number of subjects is 
fulfilled. This study was conducted at the 
Dermatovenereology Department of Dr. M. Djamil 
Hospital, Padang, and has passed the ethical clearance 
from the ethics committee of DR. M. Djamil Hospital, 
Padang.  

Total of 22 skin biopsy specimens collected with 
diagnosis seborrheic keratosis, the hematoxylin-eosin 

stained slides were reviewed to confirm the diagnosis. 
The tissue sample were cut in to two section, for 
immunohistochemistry and PCR. For the detection of 
p53 by immunohistochemistry (IHC), the paraffin 
blocks were cut 4 μm tissue sections and stained with 
the p53 antibody monoclonal  (Santa Cruz SC-126) 
1:100 dilution. The whole IHC staining process, 
including the deparaffinization and antigen revealing 
procedures, was performed manually. The sections 
were examined under light microscopy . The 
assessment of immunostaining, a semi-quantitative 
approach was used based on the proportion of 
positively stained cells as follows: (+) ≤5% of positive 
cells; (++)5-30% of positive cells; and (+++)≥30% of 
positive cells.  

All PCR reactions were run in GeneAmp PCR 
System C1000 TouchTM Thermal Cycler (Bio Rad, 
USA). Amplicons were analyzed by electrophoresis in 
1,5 % agarose gel using ethidium bromide staining. 
The appearance of the 150 base-pair band, similar to 
positive control for L1 gene is considered as a positive 
result. 

RESULT 
The most seborrheic keratosis patients came from 

≥ 50–59 years (40.9%) age group with the mean age of 
54.36 ± 10.09 years, and they were mostly males 
(54.5%), as shown in Table 1. There were 86.4% HPV-
positive patients, as shown in Table 2. As for the p53 
protein in seborrheic keratosis, most samples were 
positive (+), which was 77.3%. Also, there was an 
increase in p53 expression, which was (++) in 13.6% 
of subjects and (+++) in 9.1% of subjects (Table 3). 
The correlation between HPV and increased p53 level 
in seborrheic keratosis. The seborrheic keratosis 
patients with increased p53 levels were all HPV-
positive; however, this finding is not statistically 
significant (p = 0.6) (Table 4). 

 
Table 1. The distribution of subjects based on age and 

sex 

*SD: Standard deviation 
 
 

Characteristic f  % 

1. Age   

      40–49 years 8 36.4 

      ≥ 50–59 years 9 40.9 

      ≥ 60 years 
      mean ± SD 

5 
54.36 ± 10.09 

22.7 

2. Sex    

 Male 12 54.5 

 Female 10 45.5 

Berkala Ilmu Kesehatan Kulit dan Kelamin – Periodical of Dermatology and Venereology Vol. 32 / No. 3 / December 2020

196



 
cases infected with HPV, in which types 4, 65, 6,15, 1, 
38 and 95 HPV were frequently found.11 In a study by 
Jeong found that 37.5% of seborrheic keratoses contain 
HPV DNA, comprising types 20, 23, 5, 16, 17, 22, 25, 
and 37 HPV as the most frequently found.12 Most 
cutaneous HPVs are a part of the beta and gamma 
genus. Currently, there are 40 beta-genus HPV and 50 
gamma-genus HPV types isolated.13,14,15 

The correlation between HPV and malignancy has 
been clearly proven in the case of cervical, penile, 
vulvar, vaginal, anal, and oropharyngeal malignancy, as 
well as squamous cell carcinoma on the face and neck. 
However, the role of HPV in skin malignancy is, to 
date, still under study. HPV infection plays a role in the 
early phase of cutaneous carcinogenesis and has a 
synergistic effect with ultraviolet light that the virus is 
abundantly found in pre-malignant lesions. The role of 
HPV in skin malignancy is first described in an 
epidermodysplasia verruciformis that developed into a 
squamous cell carcinoma.16 A study by Conic reported 
162 cases of squamous cell carcinoma that originated 
from keratosis. It is presumed that HPV has a part in 
such cases.17  

The p53 protein is produced by the p53 tumor 
suppressor gene. P53 is activated as a response to 
various cellular stress; therefore, p53 acts as a guard for 
genomes, inhibiting the expansion and proliferation of 
various damaged cells.18 The p53 protein is present in 
almost all cells, although its amount is low and 
undetected under normal circumstances. The activation 
of p53 protein represents a mutation in gene p53, 
causing an accumulation of p53 protein to the point that 
it is immunohistochemically detectable.18,19 

 
METHODS 

This is an observational, cross-sectional study that 
aimed to prove the correlation between HPV and the 
increase in p53 protein expression in seborrheic 
keratosis. The inclusive criteria for samples were 
seborrheic keratosis patients older than 40 years old, 
and those who agreed to take part in the study by signing 
informed consent. The sole criterion was damaged 
paraffin blocks or histopathological examination 
unrepresentative for seborrheic keratosis. The samples 
were selected done with a consecutive sampling 
method, in which every inclusive patient was recruited 
as a subject until the required number of subjects is 
fulfilled. This study was conducted at the 
Dermatovenereology Department of Dr. M. Djamil 
Hospital, Padang, and has passed the ethical clearance 
from the ethics committee of DR. M. Djamil Hospital, 
Padang.  

Total of 22 skin biopsy specimens collected with 
diagnosis seborrheic keratosis, the hematoxylin-eosin 

stained slides were reviewed to confirm the diagnosis. 
The tissue sample were cut in to two section, for 
immunohistochemistry and PCR. For the detection of 
p53 by immunohistochemistry (IHC), the paraffin 
blocks were cut 4 μm tissue sections and stained with 
the p53 antibody monoclonal  (Santa Cruz SC-126) 
1:100 dilution. The whole IHC staining process, 
including the deparaffinization and antigen revealing 
procedures, was performed manually. The sections 
were examined under light microscopy . The 
assessment of immunostaining, a semi-quantitative 
approach was used based on the proportion of 
positively stained cells as follows: (+) ≤5% of positive 
cells; (++)5-30% of positive cells; and (+++)≥30% of 
positive cells.  

All PCR reactions were run in GeneAmp PCR 
System C1000 TouchTM Thermal Cycler (Bio Rad, 
USA). Amplicons were analyzed by electrophoresis in 
1,5 % agarose gel using ethidium bromide staining. 
The appearance of the 150 base-pair band, similar to 
positive control for L1 gene is considered as a positive 
result. 

RESULT 
The most seborrheic keratosis patients came from 

≥ 50–59 years (40.9%) age group with the mean age of 
54.36 ± 10.09 years, and they were mostly males 
(54.5%), as shown in Table 1. There were 86.4% HPV-
positive patients, as shown in Table 2. As for the p53 
protein in seborrheic keratosis, most samples were 
positive (+), which was 77.3%. Also, there was an 
increase in p53 expression, which was (++) in 13.6% 
of subjects and (+++) in 9.1% of subjects (Table 3). 
The correlation between HPV and increased p53 level 
in seborrheic keratosis. The seborrheic keratosis 
patients with increased p53 levels were all HPV-
positive; however, this finding is not statistically 
significant (p = 0.6) (Table 4). 

 
Table 1. The distribution of subjects based on age and 

sex 

*SD: Standard deviation 
 
 

Characteristic f  % 

1. Age   

      40–49 years 8 36.4 

      ≥ 50–59 years 9 40.9 

      ≥ 60 years 
      mean ± SD 

5 
54.36 ± 10.09 

22.7 

2. Sex    

 Male 12 54.5 

 Female 10 45.5 

 
Table 2. The Human papillomavirus status in               

seborrheic keratosis 

*HPV: Human papilomavirus 
 
DISCUSSION 

The mean age of seborrheic keratosis patients was 
54.36 ± 10.09 years, with the majority coming from the 
≥ 50–59 age group (40.9%). A study by Roh found that 
the mean age of seborrheic keratosis patients was 60.1 
± 14.3 years.1 Furthermore, a study by Rajesh on 250 
seborrheic keratosis patients found that 50.2% of 
subjects were 40–60 years old, 32.7% were 21–40 years 
old, 13.5% were 61–80 years old, and only 2.8% were 
< 20 years old.2  

Seborrheic keratosis is a skin disorder that usually 
occurs as one gets older, and it is mostly found in 
individuals aged 50 years and above. The prevalence of 
seborrheic keratosis in the 50–59 age group is 69%, 
80% in the 60–69 age group, and 90% in the 70–79 age 
group.3 
 
Table 3. The incidence of p53 protein expression in 

seborrheic keratosis 

Notes:  
(+) : ≤5% of positive cells 
(++) : 5 -30% of positive cells 
(+++) : >30% of positive cells 
 

Although the etiology of seborrheic keratosis is 
not yet known, sun exposure presumably plays a role in 
the occurrence of seborrheic keratosis. Therefore, with 
increasing age, the exposure to sunlight is longer and 
the incidence of seborrheic keratosis  increases.1 
However, in this study, the incidence of seborrheic 
keratosis was low in patients aged ≥ 60 years, because 
the older they were, the less they paid attention to their 
appearance. However, the results of this study cannot 
yet represent the epidemiological picture because of the 
small sample size.    

Based on the results of this study, seborrheic 
keratosis was found more in males (54.5%). This is in 
line with a research conducted by Roh where males 
(53.06%) were found to have more seborrheic keratosis 
than females. It was likely caused by males doing more 
activities outside the house than females, so they were 

more often exposed to the sunlight.1 
 

Table 4 .  The correlation between HPV and increased 
p53 protein expression in seborrheic 
keratosis 

Notes:  
(+) : ≤5% of positive cells 
(++) : 5 -30% of positive cells 
(+++) : >30% of positive cells 
*HPV: Human papilomavirus 
 

There were 86.4% HPV-positive seborrheic 
keratosis patients in this study. This number was a bit 
higher than those in previous reports. Study by Li 
reported that 42 out of 55 (76%) seborrheic keratosis 
cases, after being evaluated with PCR, contained HPV 
DNA.10 Study in Germany found that 52.4% of 
seborrheic keratosis cases contained HPV, in which 
types 4, 65, 6,15, 1, 38, and 95 HPV were the most 
common.11 Furthermore, Gushi A found only 28.8% 
seborrheic keratosis lesions bear HPV 
deoxyribonucleic acid (DNA).20 

In an immunohistochemistry examination, the 
expression of p53 protein is either negative or positive. 
It is negative when there is none at all, while a brown-
colored cell means a positive result. In seborrheic 
keratosis, the expression of p53 and Bcl-2 alters, 
although the chromosome is not damaged.6 Naruke 
reported that 60% of cases of alteration in p53 as a 
response to DNA damage in seborrheic keratosis.19 
The p53 protein was detectable in all seborrheic 
keratosis cases, reflecting the presence of DNA 
damage. The p53 protein triggers cells to enter the G1 
phase in the cell cycle to repair the DNA damage and 
apoptosis process.21  

Study by Brown found the 
immunohistochemistry aspects of p53 protein in 
squamous cell carcinoma, seborrheic keratosis, and 
verruca vulgaris. In this study, the p53 protein 
expression was positive in all seborrheic keratosis 
lesions and some even exhibit an increase in p53 
expression.22 

In the pathogenesis of skin malignancy, HPV 
plays its part in the early phases of malignancy and acts 
as a co-carcinogen with ultraviolet (UV) rays by 
aggravating DNA damage. Thus, HPV is abundantly 
found in pre-malignant lesions as well as benign skin 
tumors. Seborrheic keratosis is a benign skin tumor; 
therefore, the chance to detect HPV is high.23 The 
results of this study further indicate the role of HPV in 
seborrheic keratosis.  

 
HPV 

P53  
P (+) (++) (+++) 

F % F % f % 
Positive 14 73.7 3 15.8 2 10.5 0.6 
Negative  3 100 0 0.0 0 0.0 

P53 f  % 

    (+) 17 77.3 

          (++) 
(+++) 

3 
2 

13.6 
9.1 

HPV f  % 
Positive  19 86.4 

      Negative  3 13.6 
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The results of this study revealed that the most 

seborrheic keratosis cases had positive (+) p53 (77.3%), 
while 13.6% were positive (++), and only the remaining 
9.1 % cases had positive (+++) result.  

A study by Brown reported that of 10 seborrheic 
keratosis samples evaluated for p53 with 
immunohistochemistry examination, 6 samples (60%) 
were positive (+), and 4 samples (40%) were positive 
(++).22 Another study by Ko reported that of 10 
evaluated seborrheic keratoses, the mean value of p53 
protein expression was 2.1. This study grouped the 
value of p53 into 3 sections, 1 if p53 was found in less 
than 10% cells, 2 if p53 was found between 10%–30% 
cells, and 3 if p53 was found in more than 30% cells.21 

The p53 protein is produced by the tumor 
suppressor gene that inhibits the occurrence of 
malignancy by triggering apoptosis or halting the cell 
cycle when there is DNA damage. The p53 gene 
mutation dismisses gene p53 activity and cuts off 
signals for p53. The detected p53 proteins in 
immunohistochemistry coloration are abnormal or 
mutated p53.18  

Terada in Japan reported a case of Bowen's 
disease emerging from seborrheic keratosis. The 
examined tissue exhibited tumor cells on the center with 
seborrheic keratosis features, and more than 30% of the 
cells were positively colored with p53 antibody in 
immunohistochemistry coloration.24 This study found 
seborrheic keratosis cases with increased p53 
expression, hence the tendency to develop into a 
malignancy. 

There are a number of factors that play a role in 
the development of skin malignancy, namely UV light, 
and viral infection. The HPV viral infection is co-
carcinogenic with sunlight; the presence of HPV 
aggravates the already damaged DNA. In this report, all 
seborrheic keratosis cases with increased p53 were all 
HPV-positive, although this finding was not 
statistically significant (p = 0.6). The increased p53 
expression was likely caused by exposure to sunlight.  

A study by Tooth examined the correlation 
between HPV and p53 in 23 conjunctival squamous cell 
carcinoma patients and reported that 17% of samples 
were positive for HPV and p53; however, this finding 
was not statistically significant as well.25  

The correlation between HPV and increased p53 
expression has been proved in squamous cell 
carcinoma. A study in  Sweden found the correlation 
between HPV infection and p53 expression in head and 
neck tumors. Cases of HPV-positive tumors with low 
p53 expression have a better prognosis than that of 
HPV-positive tumors with high p53 expression.26 Study 
by Hay also reported the correlation between HPV 
infection with p53 protein in vulvar squamous cell 

carcinoma. The presence of HPV and p53 protein 
reflects poor prognosis in patients with squamous cell 
carcinoma, as well as the tendency for recurrence.27  

This study found that HPV was detected in most 
seborrheic keratosis patients, as well as an increase in 
p53 expression. Accordingly, it is advised to do 
curettage in addition to electrocauterization in 
seborrheic keratosis treatment. Further study is needed 
to evaluate other factors that trigger increased p53 
protein expression in seborrheic keratosis. 
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