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Abstract

Background: Human Papillomavirus (HPV) infection persistence is the necessary but not sufficient cause of invasive
cervical cancer (ICC). The effects of Human Immunodeficiency Virus (HIV) co-infection have been well documented.
The purpose of this study was to describe our experience on the clinico-pathological characteristics of patients with
cervical cancer and HIV status at a tertiary Hospital in Nigeria.

Materials and Methods: This was a descriptive study among ICC patients presenting for clinical staging and biopsy
for histological diagnosis at the Obstetrics and Gynaecology outpatient theatre of our hospital between January 2009
and February 2011.

Results: Sixteen (6.8%) of the 248 patients with histologically confirmed ICC in this study were HIV positive. The
mean age of all the participants was 55.4 (SD+10.2) years with the HIV positive patients’ younger than the HIV-
negative and those that declined HIV testing. Coitarche was at lower age (18 [SD%4.4] vs 22[SD+3.4] years vs
24.5[SD+4.4], respectively). The modal lifetime sexual partners were four, one and two, respectively. Clinically, more
HIV positive patients, presented at advanced stage of > 2B. Also, the adenocarcinoma histological variant was slightly
more among the HIV positive patients.

Conclusion: HIV seemed relatively common among ICC patients and they presented at lower ages, at more advanced
stages, earlier coitarche and more lifetime sexual partners. The proportion of adenocarcinoma histological types was
slightly higher among the HIV positive patients compared with seronegative patients and those with unknown HIV
status. Larger studies to substantiate these findings and ICC-HIV causal relationship are required.
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Abbreviations: AC — Adenocarcinoma, ACS — American Cancer Society, AIDS — Acquired Immunodeficiency
Syndrome, ART — Antiretroviral Therapy, CDC -Centre for Disease Control, FIGO — International Federation for
Gynaecology and Obstetrics, FMOH — Federal Ministry of Health, HIV — Human Immunodeficiency Virus, HPV —
Human Papilloma Virus, HTS — HIV Testing Services, ICC -Invasive Cervical Cancer, KS — Kaposi’s Sarcoma, NHL
— Non- Hodgkin’s Lymphoma, SCC — Squamous Cell Carcinoma, UNAIDS - United Nations Programme on HIV and
AIDS, WHO -World Health Organization.

Introduction

Cancer of the cervix is a major public health problem all over the world. It is the second most common
reproductive tract cancer and a major cause of cancer morbidity and mortality in women ( Rostad et al., 2003; Ferlay et
al., 2012). The global burden of this preventable disease is disproportionately high among patients in developing
countries where 85 per cent of the estimated 493, 000 new cases and 273, 000 deaths occur worldwide (Kay et al.,
2003; Anorlu et al., 2004;). However, this common genital cancer is one of the few cancers where effective
vaccination against the precursor agent, human papillomavirus (HPV) is available and screening can identify
precancerous lesions with an association existing between effective screening and a decline in mortality (Bosch et al.,
2002; WHO. 2005). Also, the pre-cancerous and early invasive stages are easily treated with an almost 100% survival
rate at five years (ACS, 2002). During the last century, knowledge about the carcinogenesis and aetiology of cervical
carcinoma has increased immensely. Studies have shown some changes in the distribution of cervical cancer by age,
stage, stage and histopathology distribution (ACS, 2002; Nygard et al., 2005; Quinn et al., 2006).
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Some of these changes may be an effect of the screening activities (WHO. 2005) and the increasing uptake of
the HPV wvaccination globally. For developing countries, the contributions of the pandemic of human
immunodeficiency virus (HIV) infection might be a major contributor.

Infection with HIV is known to be associated with several neoplasms including invasive cervical cancer
(ICC). Invasive cervical cancer is an important factor in the definition of the AIDS stage (Robbins et al., 2014). Since
the advent of ART, the incidence of these AIDS-defining cancers has dropped especially for Kaposi’s sarcoma (KS)
and non-Hodgkin’s lymphoma (NHL) (Engels et al., 2008; Shiels 2009). Despite the over six million patients on
treatment, access to ART and subsequently considerable increase in survival of those treated in the last ten to fifteen
years in sub-Saharan Africa (Newton et al., 1996; Toure et al., 2008; UNAIDS 2011), the association of cancer,
especially ICC, with HIV infection remains poorly understood. Our aim was to describe the relationship between co-
infection with HIV with socio-demographic characteristics, clinical stage and histopathological distributions of cervical
cancer among patients with suspected cases presenting for routine diagnosis in a single tertiary health care level in
Nigeria.

Materials and Methods
Design and Study Population

This prospective study was conducted among patients referred with clinical suspicion of cervical cancer and
presenting to the Outpatient Gynaecological theatre of Department of Obstetrics and Gynaecology of University of
Ibadan/University College Hospital, Ibadan, Nigeria for examination under anaesthesia (EUA), clinical staging and
cervical biopsy between January 2009 and February 2011. After obtaining written informed consent from eligible
patients, participants were administered a structured questionnaire by the attending physician scheduled to perform the
EUA for the day according to the institution protocol. The questionnaire assessed socio-demographic and sexual (socio-
sexual) characteristics of the patients which included the age, level of education, age at first sexual exposure, lifetime
number of sexual partners, smoking and/or tobacco use history; and clinical characteristics like gravidity and parity,
presenting symptoms and duration. To determine the HIV status of the patients, we asked the patients if they know
their HIV status and documented the results if known. Participating patients with unknown HIV status, and who
consented to have HIV test were linked with the HIV counselling and testing unit within the outpatient clinic complex.
They were screened for HIV according to Nigerian Government protocol for routine HIV testing services (HTS)
(FMOH, 2016). Also, were those with known negative but tested more than six months before presentation? For
diagnostic purposes of cervical cancer, the routine examinations under anaesthesia, clinical staging and biopsies
according to the institution protocol were performed. The specimens obtained were sent to the institutions
histopathology department for histological diagnosis.

Data Management and Statistical Analysis

Completed questionnaires were edited daily by the Investigators. The socio-demographic, sexual and medical
data as well as the histological results of only confirmed cases of ICC were entered and analysed by descriptive
statistics using statistical software SPSS version 22 (SAS Institute Inc, Cary, NC, USA). Summary statistics, such as
frequencies, means and percentages, were used to summarize variables. For this study, patients’ HIV status is classified
as Negative, positive or declined.

Ethical consideration

Ethical approval for the study was obtained from the Joint Ethics Committee of the University of Ibadan and
University College Hospital, Ibadan (Awolude et al., 2016) and informed consent obtained from all patients.

Results
Socio-demographic Characteristics

Two hundred and forty-eight eligible, consenting and histologically confirmed patients with invasive cervical
cancer were recruited for the study. The mean age of respondents was 55.4 (SD+10.2) years. Majority, 73% (n=181)
were married, 25.0% (n=62) were widows while 2.0% (n=5) were single. Sixty-two (37.1%) never had western
education, 29.4%, 20.6% and 12.9% had completed primary, secondary and tertiary education respectively. The modal
gravidity was 6 (Range: 0-14). Majority of the patients (76.6%) contributed little or nothing to their household income
hence they were not as financially independent and 38 % with at least one adult directly depending on them and 43. 7
% had 1 to 5 children as direct dependants. Of these participants with suspected invasive cervical cancer, prior HIV
status were known in 35 (14.1%) of these patients (4 positive; 31 negative). The remaining 213 were, therefore,
counselled for screening for HIV of which 14 (6.0%) declined. Of the remaining 199 patients with unknown HIV status
that were subsequently tested 12 (6.5%) were diagnosed HIV positive. In all, the overall HIV positivity rate among the
patients with invasive cancer and known HIV status in this study was 6.8% (Figure 1).
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Figure 1: HIV Positivity Rate among the Patients

The 4 patients with known positive HIV status prior to their enrolment in this study were already on ART.
However, all the participants were included in this analysis for comparison purpose. The characteristics of the
participating patients according to HIV status are presented in table 1. The 16 patients identified as HIV positive were
younger than the remaining 218 HIV-negative patients and 14 patients that declined HIV testing with mean age of 44.6
years [SD+11.7], 56.2 [SD%9.8] and 54.6 [SD+8.6] years, respectively, coitarche was at 18 years [SD+4,4], 22 years
[SD+£3.4] and 24.5 years [SD+4.4], respectively for HIV positive, negative and for those that declined HIV testing
while the modal number of lifetime sexual partners were four, one and two. In table 2, the clinical stage at diagnosis,
according to the International Federation of Gynaecology and Obstetrics (FIGO) classification, among the cases
showed that 72 (29.1%) were in early stages of 1b-2a while the remaining 176 (70.6%) were in advanced stages of 2b-
4b (9.3% were in stage 1b, 19.8% in stage 2a, 12.5% in stage 2b, 5.5% in stage 3a, 20.2% in stage 3b, 2.0% in stage 4a
and 0.8% in stage 4b. In terms of HIV status, 93.8%, 68.3% and 85.7% presented in advanced stage of > 2b among the
HIV positive, negative and those that declined HIV test, respectively. Histologically confirmed cases as invasive
cervical carcinoma included 220 (88.7%) squamous cell carcinomas, 18 (7.3%) adenocarcinomas, 6 (2.4%)
adenosquamous carcinoma and 4 (1.6%) other variants which included endometriod adenocarcinoma with cervical
extension and small cell carcinoma. The adenocarcinoma variant was slightly higher among the HIV positive patients
compared with the HIV seronegative and the unknown HIV status patients (Table 3).

Table 1: Sociodemographic Characteristics of Respondents

Characteristics Aggregate Positive Negative Declined
N=16 N=218 N=14
Age 55.4 [SD+10.2] 44.6 56.2 54.6
(Years) [SD+11.7] [SD+9.8] [SD+8.6]
Coitarche 21 18 22 245
(Years) [SD+10.2] [SD+4.4] [SD+3.4]. [SD+4.4]
Number of sexual partners (Modal) 4 1 2
Prior Cervical | Yes 24 (9.7%) 3 (18.8%) 19 (8.7%) 2 (14.3%)
Cancer Screening
No 224 (90.3%) 13(81.3%) 199(91.3%) 12 (85.7%)
Marital status Married 181 (73.0%) 12 (75.0%) 156(71.6%) 10(71.4%)
Widowed 62 (25.0%) 3(18.8%) 57(26.1%) 2(14.3%)
Single 5 (92.0%) 1(6.2%) 2(0.9%) 2(14.3%)
Number of 0 1- | 4 (1.6%) 1(6.3%) 2(0.9%) 1(7.1%)
pregnancies 4 56 (22.6%) 11(68.8%) 40(18.3%) 5(3.6%)
>5 188 (75.8%) 4(25.0%) 176(80.7%) 8(5.7%)
Level of Education None 91 (36.7%) 5(31.3%) 85939.0%) 1(7.1%)
Primary 74 (29.8%) 4(25.0%) 68(31.2%) 2(14.3%)
Secondary 51 (20.6%) 5(25.0%) 42(19.3%) 4(28.6%)
Tertiary 32 (12.9%) 2(6.3%) 23(10.6%) 7(50.0%)
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Table 2: Clinical Stages at Presentation

Total HIV Positive HIV HIV
(N=248) (n=16) Negative Decline
(n=218) (n=14)
Clinical Stages at Presentation
1b 23(9.3%) 0(0.0%) 23(10.6%) 0

Early 2a 49(19.8%) 1(6.25%) 46(21.1%) 2(14.3%)
Total 72(29.1%) 1(6.2%) 69(31.7%) 2(14.3%)

2b 31(12.5%) 3(18.8%) 25(11.5%) 3(21.4%)

3a 88(35.5%) 6(37.5%) 76(34.9%) 6(42.9%)

Advanced 3b 50(20.2%) 4(25.0%) 44(20.2%) 2(14.3%)

4a 5(2.0%) 1(6.3%) 3(1.4%) 1(7.1%)

4b 2(0.8%) 1(6.3%) 1(0.5%) 0(0.0%)
Total 176(70.6%6) 15(93.8%) 149(68.3%) 12(85.7%)

Table 3: Histological Types
Histological Types Total HIV Status
N = 248 (%) HIV positive HIV negative HIV Decline
N =16 (%) N =218 (%) N=13
Squamous cell carcinoma 220 (88.7) 12 (75.0) 198 (90.8) 10 (76.9)

Adenocarcinoma 18 (7.3) 3(18.8) 13 (6.0) 2 (15.4)
Adenosquamous carcinoma 6 (2.4) 1(6.2) 4(1.8) 1(7.7)
Others * 4 (1.6) 0 3(1.4) 1(7.7)

Others *- Endometrial adenocarcinoma with cervix extension; small cell carcinoma (neuroendocrine

Discussion

Cervical cancer is the fourth most common cancer in women globally with an estimated 528,000 new cases in
2012 and 266,000 deaths with 85% and 87% of cases in less developed countries, respectively. In these countries, ICC
is the second commonest after breast cancer. In sub-Saharan Africa, Invasive cervical cancer (ICC) is the second
cancer-related causes of deaths in women after breast cancer (Ferlay et al., 2012). Invasive cervical cancer is strongly
associated with HIV infection (Tanon et al., 2012). A case-control study in Cote d’Ivoire in the early antiretroviral
(ART) era showed a prevalence 16.7% in patients with ICC compared to 8.3% in the control group. However, other
studies in other parts of Africa found no or weak association between HIV and ICC (Tanon et al. 2012). Our study
showed a prevalence of 6.8%. While this rate is lower than the value from Cote d’lvoire it is 1.7 - 2.5 times higher than
the value from studies among patients with ICC presenting for chemoradiation. (Abdus-Salam et al., 2008; Abdullai et
al. 2018). While the lower prevalence compared with Cote d’Ivoire study cannot be explained by the wider availability
of ART as majority [12/16; 75%] of our patients in this study were unaware of their HIV status, the higher prevalence
compared with the studies in radiation oncology units might be explained by possibility of many of these patients been
lost to follow-up and associated possibility of AIDS-death related between the time of clinical evaluation in the
Gynaecology clinics and the Radiation Oncology units of the respective hospitals.

In this study, a total of 248 cases of histologically confirmed cervical cancer were diagnosed over 26 months'
period. Of these cases, 70.6% presented in advanced stages showing the problem of late presentation of ICCs in most of
our health care facilities. This is similar to findings from other studies in Nigeria (Anorlu et al., 2004; Adewuyi, et al.,
2008; Ikechebelu, et al. 2010; Oguntayo, et al., 2011; Awolude et al., 2016). More obvious is the higher proportion of
HIV positive women (93.80%) presenting in advanced stages. This is related with the increased proliferative activities
of cervical squamous cancer in women with HIV infection (Lytvynenko et al., 2017). Also, the low coverage of
cervical screening programme in developing countries is an important factor (Denny, 2011). In this study 90.3% of the
patients had no prior history of cervical cancer screening. (Lytvynenko et al., 2017). Peculiarities of proliferative
activity of cervical squamous cancer in HIV infection. Georgian Med News. 270:10-15]. Also, the low coverage of
cervical screening programme in developing countries is an important factor (Denny, 2011). In this study (90.3%) of
the patients had no prior history of cervical cancer screening. These patients diagnosed at advanced stages have few
treatment options and are often limited to either chemo-radiation or palliative care in the phase of dearth of skill for
surgical interventions (Jonah et al., 2016). However, establishment of organised, routine cervical cancer screening will
lead to reversal of this late presentation even in HIV population. In a HIV clinic in Kenya where cervical cancer
screening was routinely made available, (93.1%) of the ICC were in early stage of IA1 (Chemtai et al., 2013).

The HIV-positive patients in this study were younger than the HIV-negative patients. This finding is
consistent with similar published works from other parts of Africa (Sasco et al., 2010; Chemtai et al., 2013; Abdullahi
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et al., 2018). It has been documented that HIV and other immunosuppressive conditions induce shorter precancer phase
and more rapid progression of invasive cervical cancer (Gizaw et al., 2017). HIV infection is linked with multiple,
persistent and carcinogenic HPV infection (Travassos et al., 2017). This is related to their poor clinical state making
them more at risk of co-infections noted for promoting the activities of the HPV that is the causative organism for
cervical cancer (Wilen et al., 2012). The mechanisms of this aggressive course of HPV associated cervical cancer
include HIV infection lowering the immunity through the destruction of CD4 lymphocytes. This level of destruction,
which reduces the ability of the body to fight infective agents, is related to the patient's HIV viral load (Wilen et al.,
2012). This leads to occurrence of opportunistic infections and reactivation of the dormant ones in HIV infected
individuals. It then becomes imperative that screening HIV-positive women for cervical cancer should be initiated at
the time of diagnosis of HIV infection and follow the recommended guideline. This younger age at presentation of
HIV-positive patients with ICC can also, be explained by earlier sexual debut (18 vs 22 vs 24.5) years and higher
modal life-time sexual partners (4 vs 1 vs 2) among this group of patients compared with HIV-negative patients and
those that declined HIV screening. Early age of sexual debut and a large humber of sexual partners are associated with
increased risk of cervical cancer due to increased risk of transmission of HPV infection and other sexually transmitted
infections (STIs) (Chemtai et al., 2013), higher risk of multiple HPV infection and higher likelihood of HPV
persistence (Travassos et al., 2017)

The distribution of histological types of ICC from this study showed that squamous cell carcinoma is the most
common and was seen in 220 of the 248 cases (88.7%). This is almost similar to findings from other studies. Denny et
al. in their multi-centre study involving 2 centres in Nigeria and a centre in South Africa found that 476 of the 570
(83.5%) histologically confirmed ICC were of squamous cell variant (Denny et al., 2014), while Ikechebelu et al. in
their study from Eastern part of Nigeria showed that 89.0% of the cases were of Squamous cell carcinoma variant
(Ikechebelu et al., 2010) and Oguntayo et al. in the Northern Nigeria city of Zaria showed SCC accounting for 95% of
the histological variants (Oguntayo et al., 2011). This predominant squamous cell pattern was irrespective of HIV
status of the patients as seen in previous studies (Dismas et al., 2012). But what was revealing in this study is the
relatively more cases of adenocarcinoma seen among the HIV positive group of patients. Also, HIV seropositivity may
be associated with advanced presentation and, possibly, poor tumour differentiation (Matovelo et al., 2012).

An important limitation of this study is the opportunistic nature of the HIV screening among these patients.
Additionally, the study protocol did not include follow up of the patients to determine the outcome of the treatment
especially for those referred for radiation treatment. Finally, clinical staging was based on pelvic examination by a
trained gynaecologist and residents without the anxilliary procedures like imaging, anoscopy and cystoscopy.

The present study examined the clinic-pathological characteristics and HIV status among patients presenting
for routine care for ICC in a tertiary health institution in Nigeria. Though, the prevalence of 6.8% in this study is higher
than that previously documented in this same institution, the rate might even be higher if routine HIV screening is
established for patients with ICC. The documentation of HIV status prior to treatment is an important prognostic factor
in these patients. It will facilitate the early commencement of treatment for HIV positive cases which is associated with
less cancer-related treatment toxicity and better treatment compliance (Ntekim et al., 2015) and the associated better
outcome. Also, the documented relatively younger ages of presentation among HIV positive patients makes it
important for every HIV service programme to have organised routine cervical cancer screening services as part of the
comprehensive HIV treatment, care and support programme. This will avail the HIV positive population access to
cervical precancer screening services, prompt detection of precancer cervical lesions and early ICC which are amenable
to curative treatments. This will avert the known accelerated progression from HPV infection to CIN to ICC among
HIV infected women (Moodley et al., 2005; Liu et al., 2018) and late presentation of cases. The relatively higher
proportion of the adenocarcinoma histological type might not be unrelated with the HIV status (Denny et al., 2014), the
effects of mixed HPV infection and the relatively common non-HPV-16 types in HIV positive patients (Kelly et al.,
2017).

In conclusion, this study suggests that HIV is relatively common among patients with ICC with more lower
age of presentation and more predisposing factors of earlier onset of sexual intercourse and more lifetime sexual
partners. The proportion of adenocarcinoma histological types was slightly higher among HIV positive patients
compared with the seronegative ICC patients and those with unknown HIV status. Larger studies in this and similar
settings with high HIV prevalence and high burden of cervical cancer are required to substantiate these findings and the
possibility or otherwise of effects of HIV on the initial and progression of this strongly HPV associated, but
preventable, cervical cancer cases.
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