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 Endometrial cancer is one of the most common cancers worldwide. The 

incidence and mortality due to this cancer increase continually, especially 

in middle- and low-income countries. Most endometrial cancers are driven 

by estrogen-related hormonal factors. However other possible risk factors 

such as infection might also be involved in this disease. Our objective is to 

investigate the possible implication of Human PapillomaVirus in 

Endometrial cancer. In this study, we used nested PCR with HPV L1 

consensus primers (MY09/11, and GP5+/6+) to investigate the presence of 

HPV L1 sequences in 71 endometrial cancer tissues and 53 normal controls. 

To determine HPV genotypes, type-specific PCR for HPV 6, 11, 16, 18, 

31, and 33 was carried. HPV L1 sequences were detected in 11 cancer 

specimens (15.49%) and 4 normal samples (7.54%). The genotypes 

detected were HPV16, HAPV30, HPV6 and HPV11. Our results showed 

no significant association of HPV infection to endometrial cancer. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Endometrial cancer occurs in the inner lining of the uterus and accounts for 75% of uterine cancers. This 

cancer ranks the sixth position in most common malignancies among women, causing 319,605 new cases and 

76,160 deaths worldwide in 2012 [1]. The incidence and mortality rates due to endometrial cancer continue 

to rise globally, which have been linked to different risk factors mainly related to hormonal factors such as 

obesity, parity, hormonal therapy, and diabetes [2], [3]. However, more unknown factors might as well be 

incriminated in this malignancy. Viral infections and their relation to human cancers are continually 

investigated since the discovery of the Epstein-Barr virus and its oncogenic role in Burkitt’s lymphoma. 

Currently, there is convenient evidence that supports the viral etiology of an increasing number of cancers. 

Approximately, 20% to 25% of all cancers in the world are related to infections, 30% of which are attributable 

to Human Papillomavirus (HPV) [4]. Persistent infection with HPV along with genetic and environmental 
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factors is associated with virtually all cervical cancer cases (97% of cases being positive of HPV infections). 

Up to date, more cancers have been also associated with HPV infection such as head and neck squamous cell 

carcinoma, esophageal carcinoma, and anogenital cancers [4]. With fewer reports, studies also reported the 

detection of HPV in breast and ovarian cancer [5- 7]. 

 

Due to the anatomical proximity of the endometrium to the cervix and ovaries, the involvement of HPV in 

endometrial cancer seems intriguing. However, the reported results of the studies addressing the possible viral 

etiology of endometrial cancer, especially HPV are mostly controversial. In the present article, we 

investigated the presence of HPV in 93 endometrial cancer samples and 58 controls using nested PCR. Our 

results showed no apparent correlation between HPV infection and endometrial cancer. 

 

2. Patients and Methods 

 

2.1 Patients 

This study took place between January 1st, 2018, and July 31st, 2020. We recruited 93 patients with 

Endometrial cancer as cases and 58 patients undergoing myomectomy or hysterectomy for other benign 

pathologies as controls. All participants aged 45 to 75 years. Fresh tumor and control biopsies were harvested 

during surgery at the Onco-gynecology department, Mohammed VI center for cancer treatment - University 

Hospital Ibn Rochd of Casablanca, Morocco, and International University Hospital Cheikh Khalifa of 

Casablanca, Morocco. The fresh specimens were immediately placed in liquid nitrogen until further use. 

Informed consent was obtained from all participants and the study protocol was approved by the local ethics 

committee of the Faculty of Medicine and Pharmacy of Casablanca Morocco. 

 

2.2 DNA Extraction and Qualification 

DNA Extraction was performed using PureLink™ Genomic DNA Mini Kit (Thermofisher) following 

manufacturer instructions. The extracted DNA was measured using Nanodrop 8000 Spectrophotometer 

(Nanodrop Technologies, Wilmington, DE, USA) and then stored at -80°C until further use. To assess the 

quality of extracted DNA and the absence of PCR inhibitors, initial amplification of β-globin as a reference 

gene was performed using the common primers pair PCO4/GH20 as described previously for β-globin. The 

amplification was performed using Perkin Elmer 2400 GeneAmp PCR Thermal Cycler (Scientific Support, 

Inc, Hayward, CA). DNA from the HeLa and SiHa cell lines were used as positive PCR control in addition 

to DEPC treated water as a negative control. 

 

2.3 HPV Detection 

HPV detection and typing were performed on positive samples for β-globin (cases N=71 and controls N=53). 

We performed Nested PCR using the consensus sets of primers for the HPV L1 gene, MY09/11, and GP5+/6+ 

(Invitrogen Life Technologies, Frederick, MD, USA). The obtained amplicons were respectively of 450 bp 

and 150 bp length. The first PCR was performed using 24µL of Mix [1X PCR buffer (Promega), 800µM 

dNTP, 250µM MgCl2, 0.4µM MY09/11 primers and 0.05U/µl of Taq polymerase (Promega)] supplemented 

with 1µL of DNA for a final volume of 25µL. The second PCR was performed with 2µL MY09/11 PCR 

product using the same composition of Mix, except the use of 20pmol of GP5+/6+ primers, 100µM of MgCl2, 

and 400µM of dNTP. The program of Thermocycler was as follow: initial denaturation at 94°C for 10 min, 

35 cycles of 94°C/1min for denaturing, 55°C (MY09/11) / 40°C (GP5+/6+)/1 min and 72°C/1 min for 

elongation, 72°C/7 min for final incubation. All PCR products were migrated on a 2% agarose gel and 

visualized under UV light (Serva, and Heidelberg, Germany). In order to determine HPV genotypes, by type-

specific PCR for HPV 6, 11, 16, 18, 31, and 33 was carried out as previously described [8]. 
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2.4 Statistical analysis 

Statistical analysis for obtained data was performed using GraphPad Prism 5 software. P-value was obtained 

by the Chi-Square test. P < 0.05 was considered significant. 

 

3. Results 

We examined 53 normal endometrial tissues and 71 Endometrial cancer samples for presence of HPV L1 

gene sequences by nested PCR. The median age of tumor group patients was 67 (mean = 64.52; min = 44; 

max = 76; SD = 8.84) and median age of control group was 55 (mean = 55.49; min = 40; max = 77; SD = 

10.59). The histopathological diagnosis revealed 69 patients (97.18%) with Endometroid type, 1 (1.41%) had 

serous type, and 1 (1.41%) had undifferentiated type. The distribution of patients according to FIGO stage 

was as follows: 35 (49.3%) stage IA, 9(12.67%) stage IB, 6 (8.46%) stage II, 12 (16.9) Stage III, 9 (12.67) 

Stage IV. 

 

HPV L1 sequences were detected in 4 normal samples (7.54%) and 11 cancer specimens (15.49%). Amongst 

the 11 positive cases of Endometrial cancer group, 10 were of an endometroid type and one of undifferentiated 

type. 3 patients of the same group had normal cervical smears. Of the 11 HPVs detected in Endometrial cancer 

group, 7 were of high-risk genotype HPV16, 2 were HPV30 and 2 were HPV11. As to the control group, 1 

was of HPV16 genotype, 1 of HPV6 and 2 of HPV 11. 

 

Statistical analysis indicated that the difference in HPV DNA prevalence was not significant between the two 

study groups (χ2= 1.802, 1; P= 0.17). The obtained results about HPV detection are summarized and classified 

according to the histopathological features in Table 1. 

 

4. Discussion 

HPV is one of the most studied oncoviruses. It is well known for its association with cervical cancers since it 

was initially discovered by the virologist Harald zurHausen, in the 1970s [9]. Currently, HPV infection is 

recognized as a prominent event in cervical cancer development. HPV participates in cancer initiation, 

progression, and metastasis either in its episomal or integrated state. The main mechanism involves hijacking 

cellular machinery to produce viral progeny; The successful HPV infection induces the transcription of viral 

genes, and subsequent genomic integration of HPV oncogenes into the host genome [10]. The well-

characterized viral oncoproteins E6 and E7 bind to p53 and Rb, respectively, and avoid the host immune 

system [11]. The uterine cervix seems not to be the only target of HPV-induced malignancies; Several other 

cancers are currently associated with HPV, such as carcinomas of the penis, anus, vulva, vagina, oropharynx, 

and head and neck [12]. Other controversial reports have also indicated different frequencies of HPV infection 

in Breast and ovarian cancers [5- 7], [13]. 

 

Endometrial cancer is a disease that is associated with hyperestrogenism [14]. And due to the anatomical 

proximity of the endometrium to the cervix, HPV might be an additional risk factor for developing 

Endometrial cancer. Besides, growing evidence associates between the usage of steroid hormone 

contraceptives, parity, and HPV infection to an increased risk of developing cervical cancer, and In vivo 

studies have indicated the requirement of estrogens in the development of cervical intraepithelial neoplasia 

(CIN I, CIN II and CIN III) [15]. It was also found that estrogen receptors (Erα) play important role in HPV-

induced carcinogenesis [15]. Therefore, a possible role of HPV along with hyperestrogenism might also play 

role in the etiology of certain subtypes of Endometrial cancer. 

 

The studies that have investigated the role of viruses including HPV in endometrial cancer have reported 

conflicting results with differences in frequency and significance of the infection between findings [16- 18]. 
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For instance, were unable to find HPV DNA in the endometrial adenocarcinoma with or without squamous 

differentiation, or in the non-neoplastic endometrium tissue [19]. Failed to find a correlation between HPV 

infection and Endometrial cancer (1 HPV positive out of 22 samples) [20]. Detected HPV that 3 of 8 primary 

endometrial carcinomas and 3 of 8 non-malignant Endometrium tissues. They also found that HPV was 

harbored in the endometrial tissues of two patients having cervical cancer [21]. Similarly, detected HPV DNA 

as weak positive in the upper genital tract of all 9 of their hysterectomy specimens comprising HPV-positive 

invasive cervical carcinomas. They suggested that HPV detected in the upper genital tract could be a sign of 

a latent HPV infection, as well as a sign of the existence of micrometastases containing HPV DNA [22]. 

Similarly, our study showed no significant association between HPV infection to endometrial cancer. 

 

On the other hand, detected HPV in both Benign (70%) and malignant (37.5%) endometrial cancer tissues 

[23]. While HPV-18 was not detected, HPV-16 DNA sequences were identified in 5 (9.1%) of the 55 studied 

endometrial carcinoma samples [24]. Investigated the frequency of HPV by in situ hybridization in 68 women 

with cervical cancers, 43 women with endometrial cancers, and 84 women with benign gynecological 

diseases. The HPV detection rate was highest in the cervical cancer group (74.8 %) and the most common 

subtypes were among the high-risk type (HPV16 and HPV 18). In the endometrial carcinoma group, HPV 

was present in 27.9 % of the cases and the most common subtypes were 31, 33, and 51. But higher frequency 

(45.2 %) of low-risk HPVs (HPV 6 and 11) was found in benign gynecological lesions [25]. 

 

HPV was detected more frequently in simple endometrial hyperplasia, and carcinoma, but was detected less 

frequently in atypical hyperplasia, which is a form of endometrial hyperplasia that is progressing to 

adenocarcinomas. This indicates that HPV cannot initiate endometrial cancer in its conventional atypical 

hyperplasia to neoplasia manner and that the presence of HPV in endometrial cancer is originated from the 

lower genital tract and is only a passenger event [26]. Found that the low-risk HPV type (HPV 6 and HPV 

11) has segregation with benign squamous metaplastic epithelium while the high-risk type (HPV 33) with 

malignant squamous epithelium in endometrium adenocarcinomas [27]. 

 

5. Conclusion 

Our results come in accordance with the previous studies showing little to inexistent implication of HPV 

infection in the etiology of endometrial cancer.  
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Table 1. Histopathologic features of HPV positive endometrial tumors. 

Characteristic N (%) HPV+ N (%) 

Age 
≤55 years 

 
11(15.5) 

 
3 (27.27) 
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>55 years 60(84.5) 8 (72.73) 

FIGO Stage (2018) 

IA 
IB 

II 

III 
IV 

 

35(49.3) 
9(12.67) 

6(8.46) 

12(16.9) 
9(12.67) 

 

5 (45.45) 
1 (9.1) 

0 (0) 

3 (27.27) 
2 (18.18) 

Histological Type  

Endometrioid 

Serous 
Clear cell 

Undifferentiated 

Carcinosarcoma 

 

69(97.18) 

1(1.41) 
0(0) 

1(1.41) 

0(0) 

 

10 (90.9) 

0 (0) 
0 (0) 

1 (9.1) 

0 (0) 

Histogenetical Type  
Type 1 

Type 2 

 
69(97.18) 

2(2.82) 

 
11(100) 

0 (0) 

Histological Grade  
G1 

G2 

G3 

 
37(52.11) 

16(22.53) 

18(25.35) 

 
6 (54.55) 

3 (27.27) 

2 (18.18) 

Cervical extension  
Yes 

No 

 
8(11.26) 

63(88.73) 

 
8 (72.73) 

3 (27.27) 

Vascular emboli 

Yes 
No 

 

13(18.3) 
58(81.7) 

 

4 (36.36) 
7 (63.64) 

Lymph node invasion 

Yes 
No 

NP 

 

13(18.3) 
27(38.02) 

31(43.66) 

 

2 (18.20) 
4 (36.40) 

5 (45.40) 

Extension  

Yes 
No 

 

10(14.08) 
61(85.92) 

 

2 (18.18) 
9 (81.82) 

HPV: Human PapillomaVirus; HPV+: HPV positive; NP: Not Performed 
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