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Abstract 

Introduction Invasive cervical cancer (ICC) is an HIV‑associated cancer that is preventable and precancerous stages 
including early ICC stages could be detected through screening offering opportunities for treatment and cure. The 
high incidence in women living with HIV and late presentation often at advanced stages of ICC with limited treatment 
facilities often result in early mortality. We sought to compare the epidemiologic characteristics and survival differ‑
ences in HIV status of ICC patients in Nigeria.

Methods We conducted a cohort study at two federal academic hospital‑based research sites in Jos University 
Teaching Hospital, and Lagos University Teaching Hospital Nigeria, between March 2018 and September 2022. We 
enrolled women with histologically confirmed ICC with known HIV status, and FIGO staging as part of the United 
States of America’s National Institutes of Health/National Cancer Institute funded project titled ‘Epigenomic Biomark‑
ers of HIV‑Associated Cancers in Nigeria’. The primary outcome was all‑cause mortality with assessment of overall 
survival (OS) and time to death after ICC diagnosis. OS distribution was estimated using the method of Kaplan–Meier 
and compared between groups using the log‑rank test.

Results A total of 239 women with confirmed ICC were enrolled and included in this analysis, of whom 192 (80.3%) 
were HIV‑negative (HIV−/ICC +), and 47 (19.7%) were HIV‑positive (HIV +/ICC +). The HIV +/ICC + patients were younger 
with median age 46 (IQR: 40–51) years compared to 57 (IQR: 45–66) among HIV−/ICC + (P < 0.001). Squamous cell 
carcinoma was the commonest histopathologic variant in 80.4% of ICC diagnosis, moderately differentiated tumor 
grade in 68.1% in both groups. HIV +/ICC + diagnosis was at FIGO advanced stages in 64.9% compared to 47.9% 
in HIV−/ICC +. The HIV−/ICC + women had better OS compared to HIV +/ICC + participants (p = 0.018), with 12‑month 
OS 84.1% (95%CI 75–90%) and 67.6% (95%CI 42–84%) respectively.

Conclusion ICC is diagnosed at a relatively young age in women living with HIV, with a significantly lower overall 
survival probability compared to women without HIV. The trend of presentation and diagnosis at advanced stages 
in women living with HIV could partly explain the differences in overall survival.
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Introduction
The World Health Organization (WHO) global estimates 
showed that 604,127 new cases of invasive cervical can-
cer (ICC) and 341,831 deaths occurred in 2020 [1]. It is 
the fourth-most common cancer among women world-
wide, the leading cause of cancer-related death in women 
in Africa and is ranked in the top three cancers affecting 
women younger than 45  years [2]. ICC is the second-
most diagnosed cancer in West Africa and the fourth-
most common in Nigeria [3] with a high annual incidence 
and mortality [4]. The 2020 WHO estimates showed a 
rising burden and mortality in countries with low human 
development index compared to a declining incidence 
and mortality in high human development index coun-
tries [1]. The high burden of human immunodeficiency 
(HIV) virus infection has been shown to be a significant 
aggravating factor with ICC incidence and this has been 
confirmed in a prior systematic analysis showing that 
women living with HIV had at least 6 times greater risk 
of developing ICC compared to women without HIV [5].

Late presentation and diagnosis, lack of access to care, 
low resources, and ineffective treatment of ICC have 
contributed to the high mortality and poor survival 
for cases of ICC in Nigeria and most low- and middle-
income countries (LMICs) [6–8]. The delay in diagnosis 
and related poor prognosis has necessitated the efforts 
towards cervical cancer prevention through human pap-
illomavirus (HPV) vaccination programs and early detec-
tion and treatment of precancerous stages of the cervix, 
particularly in high-risk groups. This is particularly 
important in sub-Saharan Africa contributing to over 
24.5% of global mortality with fewer national HPV vac-
cination programs [4]. Previous research from Jos, Nige-
ria showed that over 72% of women with cervical cancer 
were diagnosed at advanced clinical stages, with survival 
of only 20% after 2 years post-diagnosis [9]. These find-
ings further support the WHO initiative on HPV vac-
cination, high-performing screening strategies, and 
effective treatments for precancerous conditions includ-
ing early stage ICC [10].

Previous epidemiologic studies have focused on the 
survival outcomes of patients with cervical cancer based 
on stage at diagnosis, access to treatment by surgery or 
chemoradiation, but few have compared survival out-
comes by HIV status [8, 9, 11, 12]. Furthermore, studies 
on survival outcomes by HIV status have reported incon-
sistent effects on cervical cancer mortality [12–15]. This 
manuscript provides the descriptive epidemiologic char-
acteristics of women diagnosed with invasive cervical 
cancer enrolled at 2 large tertiary academic medical cent-
ers in Nigeria, adding to previous survival data reported 
[9], expanding upon survival differences by HIV status.

Materials and methods
Study design and setting
We conducted a cohort study at two academic hospi-
tal-based research sites in Jos (Jos University Teaching 
Hospital, UniJos) and Lagos (Lagos University Teaching 
Hospital, UniLag), Nigeria. We enrolled women with his-
tologically confirmed invasive cervical cancer, with and 
without HIV, as part of the United States of America’s 
National Institutes of Health/National Cancer Institute 
funded project titled ‘Epigenomic Biomarkers of HIV-
Associated Cancers in Nigeria’ (U54CA221205) (see 
inclusion below).

Study participants and data collection
Eligible study participants were approached for enroll-
ment at the two research sites between March 2018 and 
September 2022. Trained research staff screened and 
enrolled women aged 18 or older who were not pregnant, 
no history of hysterectomy, and were not undergoing can-
cer treatment at the time of recruitment. Participants were 
classified into two cohorts based on histopathological 
confirmation of ICC and HIV diagnosis: (1) HIV-positive 
women with ICC (study group: HIV +/ICC +), (2) HIV-
negative women with ICC (control group): HIV-/ICC +). 
Participants’ clinical and demographic information were 
obtained by interviewer-administered questionnaires 
at the time of enrollment into the study. The intent and 
procedures of the study were disclosed to the study par-
ticipants and informed consent was obtained. The study 
protocol was reviewed and approved by the Institutional 
Review Boards (IRB) at UniJos (JUTH/DCS/ADM/127/
XXVII/630) and UniLag (CMUL/HREC/02/22/327/V4) 
in Nigeria, and Northwestern University (NU) in the USA 
(STU00207051), and copies of the approvals have been 
submitted as Additional file 1.

HIV diagnosis and care information
The HIV status of study participants receiving care and 
treatment at the Presidential Emergency Plan for AIDS 
Relief (PEPFAR) program of the two participating insti-
tutions was extracted from the adult HIV treatment and 
care database. Women with unknown HIV status had 
rapid HIV diagnostic testing according to the national 
HIV testing serial algorithm, which involved the use 
of the Rapid Determine Test, Unigold, and STAT Pack 
rapid HIV diagnostic test kits. All HIV-infected women 
receiving care in the PEPFAR program at both study 
sites were on antiretroviral therapy (ART) at the time 
of study enrollment. Those whose HIV infection was 
diagnosed at enrollment were provided appropriate 
HIV counseling and linked to care and commencement 
of ART in the PEPFAR program of the participating 
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institutions in accordance with the Nigerian National 
ART Guidelines [16].

Clinical and histopathologic diagnosis of invasive cervical 
cancer
Suspected ICC cases were evaluated by the gynecologic 
oncology team at the Jos University Teaching Hospital 
(UniJos) and Lagos University Teaching Hospital (Uni-
Lag). Diagnostic evaluation of ICC included examination 
under anesthesia (EUA), and clinical staging according to 
the international federation of gynecology and obstetrics 
(FIGO 2009) [17]. During the EUA, cervical tumor tissue 
biopsy was obtained for histopathological diagnosis and 
tumor grading. Trained pathologists at each of the enroll-
ment sites reviewed the biopsied tissues and provided 
histopathological diagnosis and tumor grading as: well-
differentiated (grade 1), moderately differentiated (grade 
2), and poorly differentiated (grade 3). The histopathol-
ogy slides and paraffin-fixed blocks were shared with the 
Northwestern University Cancer Center Pathology Core 
team for verification. We also utilized the telepathology 
scanners established between the 2 primary sites and 
the Northwestern Telepathology team [18] for quality 
assurance of tissue diagnosis of all participants enrolled 
in the study. Specifically, additional H&E staining was 
performed and evaluated at the Pathology Core Facility 
of Northwestern University and was discussed by telepa-
thology for all sites (see Additional file 2).

Care and treatment of patients with invasive cervical 
cancer
As previously reported [9], the paucity of trained gyneco-
logic oncology specialist in Nigeria, and limited access 
to standard chemoradiation centers [9, 19], made it dif-
ficult to provide a uniform standard of care for patients 
with invasive cervical cancer during the study period. 
However, patients diagnosed at early stages of the disease 
(FIGO stages 1-IIA) received modified radical hysterec-
tomy followed by adjuvant chemotherapy alone or con-
comitant with radiotherapy either onsite or by referral 
to functional radiotherapy centers within Nigeria. Those 
with advanced stage disease received either symptomatic 
care (including correction of anemia, treatment of infec-
tions, and pain control) or referral for chemotherapy or 
primary chemoradiation. Follow up data were obtained 
from the gynecology outpatient clinic records, radio-
oncology clinics records, and via phone calls (patient’s 
and next-of-kin phone contacts were obtained at diagno-
sis) to ascertain and update treatment status.

Outcome and ascertainment of death
The primary clinical outcome analyzed in this study was 
all-cause mortality with assessment of overall survival 

and time to death after invasive cervical cancer diagnosis. 
Overall survival (OS) is defined as time from ICC diag-
nosis to death with censoring at the date of last available 
follow up as obtained from clinic visits or telephone con-
tact up to September 30th, 2022. The use of telephone for 
cancer follow up has been documented in a prior study in 
Jos Nigeria and in other studies in Africa [9, 20].

Data management and statistical analysis
Study data were collected and managed using RED-
Cap electronic data capture tools [21, 22] with custom 
databases developed by the Biomedical Informatics and 
Statistics Core (BISC).  REDCap (Research Electronic 
Data Capture) is a secure, web-based software platform 
designed to support data capture for research studies, 
providing (1) an intuitive interface for validated data cap-
ture; (2) audit trails for tracking data manipulation and 
export procedures; (3) automated export procedures for 
seamless data downloads to common statistical packages; 
and (4) procedures for data integration and interoperabil-
ity with external sources. Data entry at both UniJos and 
UniLag was done by the site data managers team using 
REDCap [21] with periodic synchronization of the data 
with the Northwestern University REDCap server. Data 
quality reports were generated using R [23] and R Mark-
down by the NU BISC team. Details of our experience 
with data management of this project on REDCap have 
been published elsewhere [24].

Statistical analysis
Descriptive statistics were used to summarize base-
line subject characteristics for ICC +/HIV + and ICC +/
HIV− groups, and overall. Continuous variables were 
summarized using median and interquartile range (IQR) 
and compared between groups using the Wilcoxon rank 
sum test. For categorical variables, frequencies and per-
centages were reported, and proportions were compared 
using Fisher’s exact test. Frequencies of missing observa-
tions were tabulated, and missing observations were not 
included in these descriptive analyses.

Primary objective was to determine the association 
between HIV status and overall survival (OS) among 
ICC + patients. OS distribution was estimated using the 
method of Kaplan–Meier, and survival estimates are 
reported with the corresponding 95% confidence bands, 
25th, median, and 75th percentiles survival times are pre-
sented. Overall survival was compared between groups 
using the log-rank test. Overall survival was estimated for 
HIV + and HIV− groups, and by study site.

Statistical analyses were performed using R v. 4.2.2 sta-
tistical software [23], and using gtsummary [25], survival 
[26] and survminer [27] packages.
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Results
Between March 18th, 2018, and September  30th, 2022, 
a total of 239 women with confirmed invasive cervical 
cancer were enrolled and are included in this analysis, 
of whom 192 (80.3%) were HIV-negative (HIV−/ICC +), 
and 47 (19.7%) were HIV-positive (HIV +/ICC +).

The median age at study enrollment was 53 years (IQR: 
44–65) among the ICC + participants overall. HIV-pos-
itive patients were younger with median age 46 (IQR: 
40–51) years compared to 57 (IQR: 45–66) among HIV-
negative (P-value < 0.001); had a higher level of education 
with only 10.6% having no formal education as compared 
to 32.6% in the HIV-groups (p < 0.001); and a higher num-
ber of lifetime sexual partners with median of 3 (IQR: 
1–4) partners among HIV + patients vs. 1 (IQR: 1–2) in 
the HIV− group (p < 0.001). Women without HIV had a 
higher number of childbirths (76.5% vs. 58.7% had 4 or 

more live births among HIV− and HIV + women, respec-
tively; p < 0.001) but comparable age at first childbirth 
(median 20 years old in both groups) and BMI (median 
25 in both groups) to women with HIV. The most com-
mon histopathologic variant of ICC was squamous cell 
carcinoma in 80.4% of all cases and was similar among 
HIV + and HIV− women (79.2% and 80.6%, respec-
tively). The majority of patients (68.1%) had moderately 
differentiated tumor grade (61.5% and 69.1% among 
HIV + and HIV− patients, respectively), and the histo-
pathologic variants and tumor grading were comparable 
in both groups. HIV + women tended to be diagnosed 
with advanced stage more frequently (64.9%) than HIV− 
women (47.9%) although the difference was not statisti-
cally significant (p = 0.10). Other descriptive statistics of 
the participants with ICC by HIV status have been sum-
marized in Table 1.

Table 1 Baseline socio‑demographic characteristics of the 239 study participants diagnosed with invasive cervical cancer by HIV 
status (JUTH and LUTH combined)

Characteristic HIV Negative, N = 192 HIV Positive, N = 47 p-value

Age at enrollment (Years)  < 0.001

 Median (IQR) 57 (45, 66) 46 (40, 51)

 Missing 7 0

BMI (Kg/M2) 0.46

 Median (IQR) 25 (22, 30) 25 (21, 28)

 Missing 25 4

Age at first live birth 0.86

 Median (IQR) 20.0 (19.0, 22.0) 20.0 (18.0, 23.0)

 Missing 27 6

Total number of childbirth (live birth) 0.034

 0 7 (3.9%) 2 (4.3%)

 1–3 35 (19.6%) 17 (37.0%)

 4 + 137 (76.5%) 27 (58.7%)

 Missing 13 1

Age at first intercourse 0.84

 Median (IQR) 18.0 (16.0, 20.0) 18.0 (16.0, 20.0)

 Missing 25 2

Total number of sexual partners in lifetime  < 0.001

 Median (IQR) 1.00 (1.00, 2.00) 3.00 (1.00, 4.00)

 Missing 40 6

Treated for sexually transmissible infection (STI/STD)  < 0.001

 No 81 (58.7%) 8 (22.2%)

 Yes 57 (41.3%) 28 (77.8%)

 Missing 54 11

Highest level of education completed 0.006

 No formal education 59 (32.6%) 5 (10.6%)

 Primary 42 (23.2%) 15 (31.9%)

 Secondary 38 (21.0%) 18 (38.3%)

 Tertiary 42 (23.2%) 9 (19.1%)

 Missing 11 0

Cervical cancer screening history 0.005

 No 4 (2.1%) 6 (12.8%)

 Yes 188 (97.9%) 41 (87.2%)
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BMI-Body mass index, STI/STD-Sexually transmissible infections/disease, FIGO-International federation of gynecology and obstetrics, HIV-Human immunodeficiency 
virus

Pearson’s Chi-squared test; Wilcoxon rank sum test; Fisher’s exact test

Table 1 (continued)

Characteristic HIV Negative, N = 192 HIV Positive, N = 47 p-value

Cervical cancer screening test history 0.33

 No 18 (25.7%) 8 (36.4%)

 Yes 52 (74.3%) 14 (63.6%)

 Missing 122 25

Age at first cervical cancer screening 0.061

 Median (IQR) 50 (42, 59) 45 (35, 47)

 Missing 145 34

FIGO staging at diagnosis 0.066

 Advanced 68 (47.9%) 24 (64.9%)

 Not advanced 74 (52.1%) 13 (35.1%)

 Missing 50 10

Histopathological type 0.70

 Adenocarcinoma 11 (8.2%) 1 (4.2%)

 Squamous cell carcinoma 108 (80.6%) 19 (79.2%)

 Other 15 (11.2%) 4 (16.7%)

 Missing 58 23

Tumor histologic grading 0.60

 Well‑differentiated 11 (13.6%) 3 (23.1%)

 Moderately differentiated 56 (69.1%) 8 (61.5%)

 Poorly differentiated 14 (17.3%) 2 (15.4%)

 Missing 111 34

Type of ICC treatment received 0.29

 Chemoradiation only 15 (27.3%) 1 (6.7%)

 Chemotherapy only 1 (1.8%) 1 (6.7%)

 Extended hysterectomy and chemoradiation 2 (3.6%) 1 (6.7%)

 Extended hysterectomy and chemotherapy 15 (27.3%) 4 (26.7%)

 Palliative care 7 (12.7%) 4 (26.7%)

 Other 15 (27.3%) 4 (26.7%)

 Missing 137 32

Diabetes mellitus 0.38

 No 155 (90.1%) 42 (95.5%)

 Yes 17 (9.9%) 2 (4.5%)

 Missing 20 3

Hypertension 0.034

 No 112 (63.3%) 36 (80.0%)

 Yes 65 (36.7%) 9 (20.0%)

 Missing 15 2

Kidney Disease  > 0.99

 No 160 (98.2%) 42 (97.7%)

 Yes 3 (1.8%) 1 (2.3%)

 Missing 29 4

Follow‑up (months) 0.041

 Median (IQR) 8 (0, 21) 2 (0, 10)

 Missing 83 20

Survival status 0.30

 Alive 109 (79.0%) 27 (71.1%)

 Died 29 (21.0%) 11 (28.9%)

 Missing 54 9
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Overall survival and differences in outcomes by HIV status
Following diagnosis and enrollment of participants 
with ICC, types of treatments received were not signifi-
cantly different for women with HIV and without HIV 
as shown in Table  1. Follow-up for survival was avail-
able for 176 women (n = 138 and n = 38 in the HIV− and 
HIV + groups, respectively), and 40 deaths were observed 
(n = 29 and n = 11 among HIV− and HIV + patients, 
respectively). Median follow-up time among n = 136 
patients who were censored was 7.1 (IQR: 0–17.9) 
months. The overall survival outcomes of the entire ICC 
cohort are shown in the Kaplan–Meier curves in Fig. 1. 
Median OS was not reached, and 12-month OS was 
81.1% (95%CI: 74.2–88.7%).

We also compared the survival outcomes by HIV sta-
tus (Fig.  2) and found that HIV negative women had 
better OS compared to participants who were HIV 

positive (p- = 0.018), with 12-month OS 84.1% (95%CI: 
75–90%) and 67.6% (95%CI 42–84%) among HIV− and 
HIV + women, respectively. ICC participants diagnosed 
at early FIGO stage had better OS compared to par-
ticipants at advanced stages of ICC (p-value = 0.0045), 
with 94.0% (95%CI 83–98%) and 68.2% (95%CI 53–79%) 
among the early stage versus advanced stage at diagnosis 
(Fig. 3).

Discussion
This manuscript discusses the descriptive epidemiologic 
characteristics and survival outcomes of women with 
and without HIV diagnosed with invasive cervical cancer 
enrolled in two large tertiary academic medical centers in 
Nigeria. We found that women with HIV were 11 years 
younger at diagnosis of ICC compared to women without 
HIV. Although there were no significant differences in 
baseline BMI, FIGO staging at diagnosis, histopathologic 
variants, tumor grading and types of treatment received, 
we found that overall survival was significantly better in 
ICC participants without HIV compared to those living 
with HIV. Our findings were similar with a larger Zam-
bian cohort of ICC patients that showed women with 
HIV were 10  years younger at diagnosis with a poorer 
prognosis compared to those without HIV [14].

The relatively low survival rates in our primary analy-
ses likely reflect the fact that treatment options for cer-
vical cancer are greatly limited in most LMIC settings 
including Nigeria, with a paucity of trained gynecologic 
oncology specialists and limited cancer centers with 
chemoradiation facilities. A recent review has corrobo-
rated the poor treatment facilities, particularly the lack 
of radiotherapy centers to compensate the poor surgical 

Fig. 1 Overall survival of enrolled participants with invasive cervical 
cancer (ICC +). Note: Of the 239 ICC + participants, there were 40 
events of mortality from 176 patients with available survival data

Fig. 2 Overall survival distribution of patients with ICC stratified 
by HIV status

Fig. 3 Overall survival distribution of patients with ICC stratified 
by FIGO stage at diagnosis (advanced vs not advanced). Note: The 
FIGO stage at diagnosis was dichotomized as Advanced (stages IIB 
or more) versus Not Advanced or Early (stages IIA or less)
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services for gynecological cancers in sub-Saharan African 
settings [19]. These challenges have limited the use of and 
adherence to existing cervical cancer standard treatment 
guidelines in the management of patients diagnosed with 
ICC in Nigeria including the two primary enrollment 
sites in this report. Nevertheless, both enrollment sites 
have experienced gynecologists with expertise in surgi-
cal management of early-stage cervical cancer which was 
offered at diagnosis to patients with early-stage ICC. In 
addition, both sites had trained radiation oncologists 
onsite for chemotherapy and linkage to chemoradiation 
centers onsite or by referral.

The paucity of trained gynecologic oncologists and lim-
ited compliance to treatment guidelines is widespread in 
LMICs. This has been reported in a related study in Bot-
swana in southern Africa that showed comparable find-
ings of women with HIV being diagnosed with ICC at a 
much younger age compared to women without HIV, and 
the hazards of early mortality were significantly higher in 
women with HIV [28]. The effects of HIV on earlier ICC 
mortality are not clearly understood, but may be related 
to immune suppression with lower CD4 count [28, 29]. 
Further research in this population should explore this 
possibility.

The above findings have implications given the evi-
dence of high incidence of cervical cancer in women liv-
ing with HIV [5]. It is important to note that although 
previous reports have shown that women living with 
HIV were more likely to have a cervical cancer screen-
ing at younger ages [30], and our current data further add 
to the evidence that women living with HIV reported a 
younger age at first cervical cancer screening, the con-
sistent reports showing that women living with HIV were 
diagnosed with ICC at a relatively younger age suggests 
that the transition between cervical precancer to ICC 
stages may be significantly shortened by HIV viremia. 
These findings should translate to public health policies 
that could build a stronger health system for prevent-
ing both HIV and human papillomavirus infections. 
It is noteworthy that none of the women in this study 
reported receiving any prior dose of the available human 
papillomavirus vaccines. Therefore, investing in primary 
prevention with human papillomavirus vaccination and 
strengthening cervical cancer screening for early detec-
tion of precancer, as well as offering effective treatment 
of precancerous lesions of the cervix in the general popu-
lation (and especially in vulnerable populations such as 
women living with HIV) are strongly recommended for 
policy and implementation. These strategies are effective 
and could make significant contributions to driving down 
the incidence of cervical cancer towards the WHO “elim-
ination” target [10].

Our data showed comparable histologic types of ICC 
and tumor grading irrespective of HIV status. As in most 
literature, the most common histologic variant found 
in both HIV positive, and HIV negative cervical cancer 
tumors is squamous cell carcinoma variants. A previous 
study report of a retrospective cervical cancer cohort 
found that women living with HIV were significantly 
more likely to be diagnosed at advanced stages of cancer 
compared to HIV negative women [31]. Our data showed 
a similar trend with 64.9% of HIV positive participants 
diagnosed at FIGO advanced stages compared to 47.9% 
in women who were HIV negative (P-value = 0.066; 
Table 1). The significant factors predicting early mortal-
ity in the retrospective cohort of cervical cancer patients 
in Ethiopia were older age of patients, advanced stage of 
cancer diagnosis, and anemia [31].

A previous histopathologic study of ICC showed that 
the commonest variant in both HIV positive and nega-
tive patients is the squamous cell type, and as in our 
study cohort is diagnosed at younger age in HIV-infected 
patients compared to HIV-negative patients [32]. The 
study also reported that HIV-infected patients were diag-
nosed at advanced FIGO stages of the disease and that 
the adenocarcinoma variant was commoner in HIV-pos-
itive patients [32]. The prognostic significance of adeno-
carcinoma in HIV infected women is not well understood 
but studies to understand cancer histology and differ-
ences in age at ICC diagnoses showed that adenocarci-
noma types are systematically diagnosed at younger ages 
[33]. Although we did not do HPV genotyping to know 
the HPV status of the participants in our current cohort, 
subsequent studies focusing on host genetics, epigenet-
ics, human papillomaviral signatures, and interactions 
with HIV and other co-factors could shade more light 
on the development of these histologic variants and how 
they impact on prognostic outcomes and overall survival.

Our study findings are unique and are based on the 
strength of the enrollment protocol jointly developed by 
investigators from both participating sites in two distinct 
geographic zones in Nigeria in collaboration with North-
western University. The histologic diagnoses and tumor 
grading were further subjected to peer review and qual-
ity improvement through a telepathology scanning and 
video conferencing platform involving the two participat-
ing sites and Northwestern pathology core [18]. To the 
best of our knowledge this is the first of such multidis-
ciplinary team science cervical cancer research project 
in Nigeria and perhaps in West Africa sub region. How-
ever, we acknowledge that despite strenuous follow-up 
efforts at clinics, cancer treatment centers, and phone 
contacts with patients and next-of-kin the estimations 
of the survival outcomes could be limited by incomplete 
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and missing follow-up information on some participants. 
In addition, though the data on treatment options offered 
to patients at the participating sites were documented by 
the gynecologic oncology team, and updated in subse-
quent follow up visits, the interpretation of the effect size 
of our survival outcomes is of limited generalizability. 
We also acknowledge that even though all HIV-positive 
patients enrolled were taking highly active antiretrovi-
ral medications, we did not have enough information on 
CD4 nor viral load data to confirm immunological recov-
ery and viral load suppression at the time of diagnosis. 
This information could have helped in subgroup analysis 
of survival by CD4 and viral load categories. Further-
more, we estimated overall survival and were not able to 
ascertain disease-free or progression-free survival in the 
participants.

Conclusion
Cervical cancer remains a significant public health con-
cern, diagnosed at a relatively young age in women liv-
ing with HIV, with a significantly lower overall survival 
probability compared to women without HIV. The trend 
of presentation and diagnosis of this cancer at advanced 
stages in women living with HIV could partly explain the 
differences in overall survival. Strategies that strengthen 
access to primary prevention, early detection through 
screening, and early provision of effective treatment 
should be prioritized for all women- particularly those 
infected with HIV.
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