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Abstract : Cervical  cancer, the forth most common cancer leading cause of death by HPV 
infection and the most common sexually transmitted infection. HPV type 16 & 18 are 

responsible for up to 70% cervical cancer compared to another high-risk group type. The aim of 

this study was to identify gene HPV type 16 & 18 in the plasma patients according to 
histopathology of squamous cell carcinoma and adenocarcinoma cervix. This descriptive study 

with cross sectional study from 46  cervical cancer blood patients. Gene HPV identification 

using polymerase chain reaction (PCR) methods. Majority of samples (80.4%) were infected 

with HPV-18, but none of them were infected with HPV-16. Most of them were commonly 
diagnosed squamous cell carcinoma (81.8%) and they generally aged >45 years old. From 13% 

of cervical cancer patients with metastases, all of them were infected with HPV 18. Detection 

of HPV type in cervical cancer is important, because HPV 16 and 18 is not always founds in 
squamous cell carcinoma and adenocarcinoma cervix. 

Keywords : Human Papilloma virus, HPV tipe 16, HPV tipe 18, squamous cell carcinoma, 

adenocarcinoma. 
 

Introduction  

Cervical cancer was the fourth most frequent cancer in women with anestimated 528,000 new cases, 

and was also the fourth leading cause death, whichaccounted for more than 266,000 deaths in 2012
1
.The 

International Agency forResearch on Cancer(IARC) showed that around 80% of cervical cancer cases occured 
in the less developed regions. In Indonesia, cervical cancer ranked thefirst (8/10.000 people) most common 

cancer. Meanwhile, the absolute casesestimation was 4,694 in North Sumatera
2,3

. 
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Human papillomavirus (HPV) is one of the most common sexually transmitted infections and can cause 

infection in the cervix. More than 100 typesof HPV have been identified, in which 40 of them causing various 
types ofcancers in the male and female reproductive system (vulva, vagina, cervix, andpenis). Sexually 

transmitted HPV is divided into 2 categories: low-risk group (6,11, 30, 34, 40, 42, 43, 44, 54, 55, 57, 61, 62, 64, 

67, 70, 71, 72, 74, 79, 81, 83, and84) that usually found in benign tumor, and high-risk group (16, 18, 31, 33, 

35,39, 45, 51, 52, 56, 58, 59, 68, 73, and 82) that are associated with malignancies
4
.There are two two strains in 

particular, HPV-16 (50 – 70%) and HPV-18 (7 –20%), account for most of the cervical and penile cancer 

cases
5
. 

Until these days, the exact origin of DNA found in the plasma remainsunclear. However, the presence 

of circulating tumor DNA is likely to be a reflection of tumor load or metastasis. Several hypotheses have been 

proposed, although they were still controversial. There are three possible sources that may be responsible for 
the occurrence of circulating DNA, namely: apoptosis, necrosis, and active cellular secretion. One of the 

hypotheses describes micrometastases as the source of circulating cancer cells. Nevertheless, several studies 

denied this statement, showing that the increasing number of circulating DNA was not associated with the 

number of cancer cells in the circulation
6
. 

 

This study aims to identify the HPV-16 and HPV-18 genes in the peripheral blood of cervical squamous 

cell carcinoma (SCC) and adenocarcinoma patients, and demonstrate the demographic distribution in those 
groups.  

Experimental 

This descriptive This was an analytic descriptive studystudy with cross sectional study from 46 

peripheral blood specimens with the suspicion of cervical cancer ingynecologic oncology clinic at the Haji 

Adam Malik Medan General Hospital. The samples were collected between March and April 2018 after the 
approval from health research ethics committee of the Medical Faculty of North Sumatera University and Haji 

Adam Malik Medan General Hospital. 

Theblood specimens were isolated using Promega Wizard Genomic DNA Purification Kit. The 

isolating procedures were done according to the kit protocol. The isolated samples were kept while waiting for 

the histopathology results. 

Identificationwas done using HPV-16 (TCA AAA GCC ACT GTG TCC TGA-3’ (Forward) and  5’-

CGT GTT CTT GAT GAT CTG CAA-3’ (Reverse)) and HPV-18 (HPV 18 5’-TCG TTT TCT TCC TCT GAG 

TCG CCT-3’ (Forward) and 5’-CCG AGG ACG ACA GGA ACG ACT-3’ (Reverse)) specific primers, to 
detect 450 and 174 bp PCR products from HPV 16 and 18 forms, respectively. PCR mix solution (by Go Taq® 

PCR Core System I) was prepared, containing 4 μl DNA Template, 12.375 μl ddH2O, 0.5 μl Forward primer 20 

pmol, 0.5 μl Reverse primer 20 pmol, 0,5 μl DNTPs 10 mM, 5 μl 5X GoTaq® Flexi Buffer, 2 μl Mgcl2 (25 
mM), 0.125 μlTaq polymerase, resulting in 25 μl solution in each tube. These mixture was spin downed and the 

PCR amplifications were performed as follows: initial denaturation at 95°C for 5 minutes, followed by 40 

cycles of denaturation at 95°C for 1 minute, annealing at 59°C for 1 minute, extension at 72°C for 2 minutes 

and a final extension at 72°C for 5 minutes. The product was analysed using agarose gel electrophoresis, stained 
by 2 μl of Ethidium Bromide at 80 V for 70 minutes, and was visualised under UV transiluminator 2 (Uvitec 

Cambridge).Gene ruler 100-bp DNA Ladder (Bench Top 100bp DNA Ladder, Promega Corporation, Madison, 

USA) and Gene ruler 50-bp DNA Ladder (Bench Top 50bp DNA Ladder, Promega Corporation, Madison, 
USA) were used to assess the size of amplification product. 

The data was analysed using statistical software and the results were presented in frequency tables. 

Results 

There was no (0%) HPV-16 positive specimen obtained from this study, whileHPV-18 positive was 
shown in 80.4% specimens (Table 1). The electrophoresisresults of HPV-16 and -18 genes PCR products were 

shown in Figure 1 and figure 2. 
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Figure 1. Electrophoresis results of PCR generating fragments of HPV-16 gene on a 2% agarose gel 

stained 20 well: Marker100 bp (line 1), positive control (line 2), negative control (line 3), samples (line 3 - 

20). 

 

 

Figure 2. Electrophoresis results of PCR generating fragments of HPV-18 gene on a 2% agarose gel 

stained 20 well:  Marker 50 bp(line 1), positive control (line 2), negative control (line 3), samples (line 3 – 

20). 

By all of 33 patients diagnosed with cervical SCC, most (84.6%) patientsage ≤ 45 year-old, while 
majority of cervical adenocarcinoma patients were > 45year-old. Percentage of cervical SCC patients who did 

not use any contraceptionwas high (91.7%), and percentage of cervical adenocarcinoma patient who 

tookcontraceptive pill was 42.3%. There was only one patient who had co-infection(HIV) diagnosed with 
cervical SCC (Table 2). 

Table 1. Detection of HPV-16 and HPV-18 

HPV strain Total Percentage (%) 

HPV-16  

Positive 
Negative 

HPV-18 

Positive 

Negative 

 

0 
46 

 

37 

9 

 

0 
100 

 

80.4 

19.6 

Total 46 100 
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Table 2. Demographic Characteristics of Cervical Cancer Patients Related to Histopathologic Diagnosis 

Variable Diagnosis Total 

SCC % Adenocarcinoma % 

Age (years) 

 ≤ 45 

 > 45 

 

11 
22 

 

84.6 
66.7 

 

2 
11 

 

15.4 
33.3 

 

13 
33 

Contraceptive method 

 Pill  

 Injection 

 None 

 

15 
7 

11 

 

57.7 
87.5 

91.7 

 

11 
1 

1 

 

42.3 
12.5 

8.3 

 

26 
8 

12 

Co-infection 

 Positive 

 Negative 

 
1 

32 

 
100 

71.1 

 
0 

13 

 
0 

28.9 

 
1 

45 

Total 33 71.7 13 28.3 46 

 

Among 37 cervical cancer patients who were infected by HPV-18, 84.8%aged > 45 and 84.6% taking 

contraceptive pill. Among those who were notinfected by HPV-18, there was one (100%) sample accompanied 
by co-infection.All patients who suffered from metastases were infected by HPV-18. Most(81.8%) patients 

were diagnosed with SCC (Table 3). 

Table 3. Demographic Characteristics of Cervical Cancer Patients Related toHPV-18 Infection 

  Variable HPV-18 Infection Total 

Positive  % Negative % 

Age (years) 

 ≤ 45 

 > 45 

 

9 

28 

 

69.2 

84.8 

 

4 

5 

 

30.8 

15.2 

 

13 

33 

Contraceptive method 

 Pill  

 Injection 

 None 

 

22 

6 
9 

 

84.6 

75 
75 

 

4 

2 
3 

 

15.4 

25 
25 

 

26 

8 
12 

Co-infection 

 Positive 

 Negative 

 

0 
37 

 

0 
82.2 

 

1 
8 

 

100 
17.8 

 

1 
45 

Metastasis 

 Yes 

 No 

 

6 
31 

 

100 
77.5 

 

0 
9 

 

0 
22.5 

 

6 
40 

 Diagnosis 

 SCC 

 Adenocarcinoma 

 
27 

10 

 
81.8 

76.9 

 
6 

3 

 
18.2 

23.1 

 
33 

13 

Total 37 80.4 9 19.6 46 

 

Discussion 

HPV-16 and -18 are the most frequent causes of cervical cancer around the world, which constitute of 

estimated 70% of the cases, compared to other types (31, 33, 35, 45, 52, and 58) which are only around 20%
7
. 

No samples in this study that was infected by HPV-16, while majority (80.4%) of the samples were infected by 

HPV-18. The authors have tried to replaced the HPV-16 specific primer thrice, yet no positive result was found. 

This could conclude that among 100% HPV-16 negative or 19.6% HPV-18 negative cases have the chance to 

be infected by other high risk HPV genotypes. Our results were quite different from the study conducted by 
Arias et al (2010), which reported: 54% cervical cancer were caused by HPV-16 and 8.8% were infected by 
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HPV-18

8
. Pornthanakasem et al (2001) reported that HPV-16 and -18 positive were found in 4% and 8% cases, 

respectively; Yang et al (2004) reported HPV-16 and -18 positive were found in 50% and 8%, respectively; and 
Simada et al (2010) reported that 30% cases were HPV-16 infected

9,10
. 

Younger age was found to be associated with the type of HPV, in which Sargent et al (2008) stated that 

the most common HPV type infected < 30 year old patients was HPV-16 (35.5%)
11

. Meanwhile according to 
Bahmanyar et al (2012), the most frequent type found in < 25 year old patients was HPV-18 (20%)

12
. 

Nonetheless, the DNA test used in those two studies were done using cervical cytology smear. No one in this 

study was aged < 30 year old and majority was > 45 year old, and 84.8% were HPV-18 positive. Lifestyle was 
suspected to play an important role. The habit of free sex might be the reason why cervical cancer often found 

in younger age in overseas studies. Technologic advancement might probably influence those who live in 

developed areas to be more concerned about their health issues and willing to undergo a screening test. 

Oral contraceptives tend to be more associated with SCCs than adenocarcinomas
13

. The study 

conducted by Anderson et al (2008) revealed that 35% of pill-takers suffered from cervical cancers, and the 

histopathology results were highly associated with high grade squamous intraepithelial lesion (HGSIL) (p < 
0.032)

14
. Their findings were not consistent with ours, in which 91.7% patients who did not use any 

contraception were diagnosed with cervical SCC. The oral contraceptives was also associated with HPV strain. 

Baudu et al (2014) reported that 65.1% pill-takers were HPV (-16/-18/-45) positive
15

. The study did not 
specifically divide the types of HPV, thus the distribution of pill-taker in each strain infection was not known. 

On the other hand, the oral contraceptives users in this study were more common (84.8%) in HPV-18 infection. 

Several studies showed that there was a correlation between HIV co-infection and HPV in cervical 

SCC. Parham et al (2006) found that HSIL were detected in 79% HIV infected women
16

. HPV that was often 

found in HIV patients was HPV-58 strain (18.8%), as described by Hanisch et al (2013)
17

. There was only one 

HIV case found in this study, with a diagnosis of cervical SCC, and did not shown a significant association 
neither with HPV-16 nor -18. 

According to histopathologic, cytologic, and CT scan assessments, thirteen percent of this study 
patients had metastasis, involving left and right parametrium, vaginal wall, groin, upper clavicle, and liver. All 

of these metastatic cases were in HPV-18 group. Nevertheless, not all patients in this study underwent further 

investigations. Only one patient had CT scan assessment and the rest had chest X-ray to exclude metastasis. 
Interestingly, each metastatic case in this study showed clearer band (sample -9, -12, -13, -26, -34, and -36) than 

those without metastasis. This could be possibly caused by higher DNA concentration in metastatic cases. 

Pornthanakasem et al (2007) study found 50% of metastatic cases were HPV positive
9
. 

The proportion of cervical SCC case was shown higher in a study conducted by Chan et al (2010), 

which is 82.1%, while 14% were cervical adenocarcinoma and cervical mixed adenosquamous cell carcinoma. 

The range of patients’age was 21 – 93 year-old, mean 45.5 year-old
18

. In addition, Pornthanakasem et al (2001) 
stated 84% of their study’s samples were diagnosed with cervical SCC and 16% were cervical adenocarcinoma. 

Their findings were along with ours, in which 71.1% patients were diagnosed as cervical SCC and 28.3% as 

cervical adenocarcinoma
19

. However, cervical SCC was still the most common diagnosis in both age ≤ 45 group 
and age > 45 group. 

An interesting finding in this study was 76.9% cervical adenocarcinoma patients was HPV-18 infected, 

lower than in cervical SCC (81.8%). Based on other studies, cervical adenocarcinoma and adenosquamous cell 
carcinoma were tightly associated with HPV-18, and SCC was highly associated with HPV-16, although these 

statements have not been explained specifically
19

. Meantime, other literature presented that HPV DNA was 

detected in almost 100% of SCC cases, and 62 - 100% of adenocarcinoma cases
20

. This observation had no 
particular explanation as well. Other study found that HPV-18 was shown to be higher in adenocarcinoma (~ 

37%) than SCC (~ 12%). Apparently, HPV-18 has various variants, which are classified by the region 

(geographical and ethnic groups). However, the authors have not been able to explain whether HPV-18 tends to 
be positive in adenocarcinoma or SCC

21
. 
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Conclusion 

In this study, HPV-18 DNA was detected in most of the samples, and  none was detected with HPV-16 

DNA. Most of the HPV-18 positive patients aged > 45, taking oral contraceptives, and  partly had  metastasis. 

Moreover, we concluded that detection of HPV type in cervical cancer is important, because HPV-16 and -18 
are not always found in both cervical SCC and adenocarcinoma 
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