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Introduction

High-risk Human Papillomavirus (HPV) types cause about 
5% of cancers worldwide, with cervical cancer being the lead-
ing cause of cancer-related deaths in Low- and Middle-Income 
Countries (LMICs) [1]. There are over 200 strains of HPV, but 14 
to 15 high-risk genotypes have been identified including 16, 18, 
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68. HPV 16 and 
18 are the predominant high-risk types, causing about 50% of 
HPV-related neoplasia worldwide [2]. The WHO estimates that 

90% of new cases and deaths from cervical cancer occurred in 
LMICs in 2020, particularly in sub-Saharan Africa [3]. High-risk 
HPV is also responsible for cancers of the anus, vagina, vulva, 
throat, mouth, and penis with types 16 and 18 most commonly 
implicated [4].

Data on HPV genotypes prevalence and their effects are 
lacking in LMICs. In Cameroon, studies have shown a high 
prevalence of high-risk HPV with reports of 21.4% to 38.5% 
prevalence [5]. The high burden of disease demonstrates the 
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Abstract

High-risk Human Papillomavirus (HPV) infections cause squamous intraepithelial lesions which act as precursors to invasive 
cancers. Due to the integration of HPV into host DNA, patients who have been diagnosed with HPV-associated invasive or 
preinvasive tumors may have a five-to-ten-fold increased risk of a second HPV-associated cancer, with a particularly strong 
association between anal and vulvovaginal cancers. This is a case report of a 26-year-old HIV-negative nulliparous female who 
developed independent squamous cell cancers of the vulvar, vaginal, cervix, and anus within a 2-year time frame in Cameroon. 
HPV specimens collected from the vagina and anus, and genotyped using the AmpFire HPV analyzer, revealed the presence of 
HPV Types 33, 51, and 68. Worldwide, HPV types 16 and 18 have been noted as the most virulent HPV types. Neither of these 
types was present in this patient with aggressive HPV-associated cancers. It is not known if the combination of these three 
types; 33, 51, and 68 forms a particularly virulent association in this population. This case demonstrates the importance of 
investigating less common high-risk HPV types and associated pathologies in this population. HPV genotypes other than 16 and 
18 may play a significant role in cancer development in this population.
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importance of discriminating between genotypes in order to 
adequately vaccinate the population at risk. One study demon-
strated a predominance of genotypes 16, 18, 39, and 58, which 
shows high heterogeneity in the distribution of HPV types [5]. 
There are three approved HPV vaccines that vary in their cover-
age of HPV types. The bivalent HPV vaccine covers HPV 16 and 
18, the quadrivalent vaccine covers 6, 11, 16, and 18, and the 
9-valent vaccine covers types 6, 11, 16, 18, 31, 33, 45, 52, and 
58 [6]. In Cameroon, similar to other LMICs, the quadrivalent 
HPV vaccine is distributed.

High-risk HPV infections cause squamous intraepithelial le-
sions which act as precursors to invasive cancers. These are 
characterized by location into Cervical Intraepithelial Lesions 
(CIN), Vulvar Intraepithelial Neoplasia (VIN), and Vaginal In-
traepithelial Neoplasia (VAIN). Low-grade lesions are character-
ized as 1 (e.g., CIN1), and high-grade lesions are notated as 2 
or 3. The pathophysiology of infection with HPV involves the 
integration of HPV DNA into host DNA and suppression of cell 
cycle checkpoints as well as uncontrolled cell proliferation by 
inactivation of host p53 and retinoblastoma protein (pRb) by 
E6 and E7 [7].

Due to the integration of HPV into host DNA, patients who 
have been diagnosed with HPV-associated invasive or preinva-
sive lesions may have a five-to-ten-fold increased risk of a sec-
ond HPV-associated cancer, with a particularly strong associa-
tion between anal and vulvovaginal cancers [8]. 

The Cameroon Baptist Convention Health Services (CBCHS), a 
large faith-based healthcare organization in Cameroon runs the 
largest cervical cancer prevention program in Cameroon called 
the Women’s Health Program (WHP). The program which relies 
principally on visual screening methods has been described in 
detail in our previous work [9]. Beginning in 2020, WHP started 
doing HPV screening as the primary screening test for women 
30 years and older using AmpFire. The AmpFire developed by 
Atila Biosystems is a simple and fast HPV detection technology 
that uses multiplex isothermal real-time fluorescent detection. 
This novel HPV screening technology can detect HPV directly 
from raw samples, such as dry swab samples. The assay detects 
15 high-risk HPV types. The time from sample to result is about 
an hour [10].

Case presentation

This is a case of a 26-year-old HIV-negative nulliparous fe-
male who developed independent squamous cell cancers of the 
vulvar, vaginal, cervix, and anus within a 2-year time frame. Her 
medical history was notable for asymptomatic hepatitis B infec-
tion. She initially presented at the Women’s Health Program 
(WHP) of the Cameroon Baptist Convention Health Services 
(CBCHS) in August 2019 with a two-month history of a painful 
vulvar lesion which had been treated unsuccessfully as vulvar 
condyloma by gynecologists and dermatologists at several hos-
pitals. Some of the treatments she received included podophyl-
lin, cauterization, Fucidin, and Betadine. On examination of 
the vulva, there was a tender, slightly raised, skin-colored le-
sion that resembled vulvar condyloma (Figure 1). Biopsies were 
taken with a Tischler punch biopsy forceps under local anesthe-
sia. At the same visit, cervical cancer screening was done using 
Visual Inspection with Acetic acid and Lugol’s Iodine (VIA/VILI) 
enhanced by Digital Cervicography (DC). Findings were notable 
for thick and raised acetowhite epithelium covering the entirety 
of the Transformation Zone (TZ) of the cervix and entering into 
the external os beyond view, meeting the criteria for Large Loop 

Excision of the TZ (LLETZ).

The pathology report of the vulvar biopsy demonstrated in-
vasive squamous cell carcinoma of the vulva. She was referred 
to a gynecologic oncologist at Mbingo Baptist Hospital (MBH), 
one of the largest hospitals of the CBCHS, and underwent a radi-
cal vulvectomy and bilateral groin node dissection in November 
2019 (Figure 2). Surgical histopathology showed well-differen-
tiated invasive squamous cancer of the vulva with margins all 
negative with 2 left and 3 right groin nodes negative for disease. 
At the time of the vulvectomy, a LLETZ was done which came 
out CIN3 on histopathology. The first postoperative follow-up 
visit at 6 months was unremarkable (Figure 3). 

The patient presented again in WHP in June 2021 with a 
raised, painful, perianal verrucous lesion resembling the initial 
vulvar lesion and having a radius of approximately 3 cm from 
the anus (Figure 4a). The lesion was biopsied with a Tischler 
punch biopsy forceps under local anesthesia and the histopa-
thology showed invasive anal cancer. A rectovaginal swab was 
collected for HPV genotyping. Genotyping was performed using 
the AmpFire platform. The sample was positive for HPV types 
33, 51, and 68. She was again referred to MBH for better man-
agement. At MBH, an examination under anesthesia was per-
formed with multiple biopsies of the cervix, posterior introitus, 
and perianal skin which were all positive for invasive squamous 
cell carcinomas. The cervical lesion was less than 1mm deep. 
The perianal lesion biopsy had a tumor depth of greater than 
7mm. The patient then underwent a wide local excision of the 
perianal region, anterior and posterior vaginal walls, and a radi-
cal hysterectomy. Surgical pathology margins showed CIN3 of 
the cervix, VAIN3 of the anterior and VAIN1 of the posterior 
vagina, and micro-invasive cancer of the left perineum. The pa-
tient was referred for adjuvant chemoradiation in Douala, the 
economic capital of Cameroon. Due to equipment issues at this 
lone public radiation unit in the country, she did not receive ra-
diation but instead received 3 weeks of daily capecitabine 500 
mg at the radiation treatment center. She was later referred to 
a private radiation unit where she received four cycles of radia-
tion therapy, but her condition deteriorated and she died prior 
to finishing treatment. 

Prior to this patient’s demise, she provided consent for se-
rial photographs and publication of her story. After her demise, 
her husband also provided verbal consent for her deidentified 
photographs to be used by our team for scientific publications.

Figure 1: Thickened lesions of the vulva after treatment for condy-
loma.
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Figure 2: Immediate postoperative radical vulvectomy.

 

Figure 3: Post-operative assessment at 6 months.

 

Figure 4a: Peri-anal lesion.

 

Figure 4b: Histopathologic Appearance of peri-anal Lesion.

Discussion

This case demonstrates aggressive HPV-associated invasive 
squamous cell carcinoma of the vulva, cervix, vagina, and anus 
over a time frame of two years. It has been documented that 
developing one type of HPV-associated cancer makes one sus-
ceptible to another HPV-associated cancer [8]. However, a case 
of an otherwise healthy patient, without apparent predisposing 
factors for HPV infection, developing four independent HPV-
associated cancers in a short time period has not been reported 
before. Since the patient was an otherwise healthy, young fe-
male, the HPV genotypes that she was infected with were likely 
very virulent. Worldwide, HPV types 16 and 18 have been noted 
as the most virulent HPV types [2]. It is not known if the com-
bination of these three types; 33, 51, and 68 forms a very viru-
lent association in this population. Thus, further investigation of 
genotypes 33, 51, and 68 is needed in this population to uncov-
er higher virulence. If it this true that types 33, 51, and 68 are 
more virulent than types 16 and 18 in this population, the only 
currently available HPV vaccine in this country, the Gardasil-4 
(HPV quadrivalent types 6, 11, 16, and 18 vaccines, recombi-
nant) may not be adequate to prevent HPV-associated cancers. 
Notably, this vaccine does not protect against any of the three 
types found in this case study.

Of note, the first among the four anogenital cancers to mani-
fest was vulvar cancer. The vulvar lesion was first misdiagnosed 
as vulvar condyloma in several hospitals for two months before 
the patient got to WHP. Diagnoses of vulvar neoplasia have 
remained a major challenge because of its wide variability of 
onset. Thus, this case reinforces the recommendation that any 
persistent vulvar lesion such as warts that does not respond to 
treatment should be considered for biopsy in order to get a de-
finitive histopathology report [11].

This case demonstrates the importance of investigating less 
common high-risk HPV types and associated pathologies in this 
population. HPV genotypes such as 33, 51, and 68 may play a 
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Further research into different high-risk strains of HPV is neces-
sary to better screen and vaccinate patients at risk of develop-
ing HPV-associated invasive cancers.
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