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• HIV-positive patients with locally-advanced cervical carcinoma were less likely to complete chemoradiation.
• Outcomes showed comparatively lower 5-year overall survival in HIV-positive patients.
• Total dose of radiation was not found to affect overall survival.
• Factors linked to poor outcomes included HIV status and inability to receive chemotherapy
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Objectives. In South Africa, where HIV prevalence among adults is 18.9%, cervical carcinoma is the second
most common malignancy in women. However, oncology services are considerably more accessible in South
Africa than in many neighbouring countries.
This study reports five-year overall survival in a cohort of HIV-positive and -negative cervix carcinoma patients
undergoing primary radiotherapy at a single institution in South Africa.

Methods. Prospective cohort study of all locally advanced cervix carcinoma patients referred for radiotherapy
(EBRT) from July 2007 to November 2011. Overall survival (OS) was the primary end-point.

Results. A total of 492 patients commenced treatment with radical intent, including 71 HIV-positive patients
(14.4%) and 421HIV-negative patients (85.6%). Of the 433whowere prescribed standard fractionation EBRT, 384
were prescribed concurrent platinum-based chemotherapy (88.7%). Fewer HIV-positive than HIV-negative pa-
tients (58.5% vs. 76.1%; p = 0.007) completed ≥4 cycles. The OS of HIV-negative patients was 49.5% (95%CI;
44.6%–54.4%) at 5 years. The OS of HIV-positive patients was significantly lower, 35.9% (95% CI; 23.9%–48.0%)
at 5 years (p = 0.002). In our Cox models, factors affecting outcome were HIV infection, stage IIIB disease, pres-
ence of hydronephrosis, and delivery of concurrent chemotherapy.

Conclusion. In our large cohort, HIV-positive patients had poorer survival than HIV-negative patients, how-
ever nearly 40% survived 5 years, justifying provision of the best standard of care to HIV-positive patients with
cervical carcinoma.

© 2018 Elsevier Inc. All rights reserved.
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1. Introduction

Cervical carcinoma is the second most common malignancy among
women in South Africa; the overall age-standardised incidence rate
505, South Africa.
(ASR) is 22.06/100,000, and among black women it is 25.90/100,000
[1]. Rates are similar in most sub-Saharan African countries and other
low- or middle-income countries (LMICs), but no high-income country
(HIC) has an ASR above 10/100,000. The LMICs also have higher cervical
carcinoma mortality rates, due in part to inadequate healthcare.

Infection with the human papilloma virus (HPV), which causes cer-
vical carcinoma, is highly prevalent in sub-Saharan Africa, and human
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immunodeficiency virus infection (HIV) is also highly prevalent [2].
Women with HIV and HPV infections are more likely than women
withHPV alone to develop persistentHPV infections, high grade cervical
intra-epithelial lesions, and ultimately cancer [3].

Since 2004, national guidelines regarding antiretroviral therapy
(ART) for HIV have been available in South Africa [4]. Until 2011, only
those patients with a CD4 b 200 cells/μl or WHO stage 4 were eligible
for ART, but current local guidelines now support commencement of
cART at a CD4 cell count b500 cells/μl [5]. In 2014, South Africa intro-
duced a school-based national HPV vaccination program for girls aged
9–10 years [6]. However, this program has yet to influence the preva-
lence of HPV in the South African population at risk for cervical cancer.

Unlike many of its neighbors, South Africa is an upper middle-
income country with large academic medical centres that can provide
cervical cancer treatment on a parwith the best practice inmanyHIC fa-
cilities. South Africa's public tertiary care hospitals have multidisciplin-
ary gynaecological oncology units and can offer LINAC (linear
accelerator) based 3-dimensional radiotherapy, high-dose rate brachy-
therapy, and chemotherapy agents.

Themanagement of cervical cancer in HIV-positivewomen has, thus
far, been based on best practice for HIV-negative women, while seeking
to optimize combination antiretroviral therapy (cART) so as tomaintain
adequate CD4 counts and to suppress the viral load [7]. Little is known
about the long-term survival of patients with cervical cancer and HIV
[8–10].

We therefore analyzed overall five-year survival in a prospective co-
hort of HIV-positive and -negative cervix carcinoma patients undergo-
ing radiotherapy, from a single institution in South Africa providing
access to high quality oncology services.
2. Methods

2.1. Patient records

For this prospective cohort study, we collected a patient registry for
all cervix carcinoma patients attending for primary radiotherapy during
the timeperiod July 2007 to November 2011 in theDivision of Radiation
Oncology, Tygerberg Hospital. Patients were entered into the registry at
the start of treatment. The patients included in this analysis had stage
IB1 to stage IIIB cancers and commenced external beam radiotherapy
(EBRT) prescribed to aminimumof 40Gray (Gy)with radical intent. Pa-
tients who were excluded from the analysis were those who did not
start radiotherapy as planned and thosewhohad undergone a hysterec-
tomy, or had radical surgery for cervical cancer.
Table 1
Demographic and clinical characteristics of patients with cervical carcinoma, by HIV status.

Variable HIV-negative

n = 421 (85.6%)

Median age years (interquartile range) 50 (43–58)
Age groups

39 years or less 65 (15.4%)
40–59 years 266 (63.2%)
60 years or more 90 (21.4%)

Histology
Squamous cell carcinoma 391 (92.9%)
Adenocarcinoma 15 (3.6%)
Other 15 (3.6%)

Stage
Stage IB1-IIA 12 (2.9)
IIB 120 (28.5%)
IIIA 3 (0.7%)
IIIB 286 (67.9%)

Hydronephrosis present (stage IIIB) 58 (20.3%)
Node positive (ultrasound) 67 (15.9%)

⁎ p b 0.05 regarded as significant.
Ethical approval was obtained from the University of Stellenbosch
Human Research Ethics Committee and Tygerberg Academic Hospital.

Data collected included demographic and clinical characteristics
of the patients. For HIV-positive patients, we determined whether
they had commenced cART before, or during, treatment of cervix
cancer, and we recorded their initial CD4 cell count. During the
time period of this study, viral load was not routinely tested in
the oncology clinic. Cervical cancer treatment details, including
EBRT dose, high-dose-rate (HDR) brachytherapy dose, and chemo-
therapy cycles, were documented. The total doses of EBRT and
HDR brachytherapy were calculated using equivalent dose in 2Gy
fraction (EQD2) formulas [11].

2.2. Treatment

At our institution, patients with cervix carcinoma are routinely
tested for HIV during diagnostic work-up. Many patients were diag-
nosed as HIV-positive incidentally during their work-up for suspected
cervix carcinoma. Patients who tested HIV-positive started receiving
cART either just before, or as soon as possible after commencing radia-
tion treatment. At the time of the study, cART included triple therapy
with lamivudine, efavirenz, and tenofovir, unless the creatinine clear-
ance was low, in which case the patient received stavudine instead of
tenofovir. Every HIV-positive patient commencing radiation or chemo-
radiation received concurrent cotrimoxazole prophylaxis. Because
many patients receive their routine HIV care in local clinics, we have
limited access to information on their adherence to cART therapy.

Diagnostic work-up included laboratory investigations, chest X-ray
and abdominal ultrasound. In our institution, PET-CT was not available
for the assessment of nodal and distant metastases until 2012. In addi-
tion, the evaluation of nodal cancer is challenging because HIV-
positive patients often have reactive nodes.

Patients with IB1 cancers who were not fit for surgery or locally ad-
vanced IB2-IIIB disease received 45 to 52.5 Gy external beam radiation
(EBRT) in 23 to 28 fractions, 1.8–2 Gy per fraction. Patients with anae-
mia and hydronephrosis were included if they were medically fit and
had adequate renal function. During the study period, the lower dose
per fraction was prescribed for HIV-positive patients or patients with
previous abdominal surgery, due to theoretical concerns regarding
gastrointestinal toxicities. Due to pressure on the radiotherapy waiting
list, some patients with stage IIIB disease, including the elderly and
those with severe medical co-morbidities, poor performance status,
or poor renal function, received a hypofractionated regimen of
40.05 Gy in 15 fractions, or 42.72 Gy in 16 fractions, and no
chemotherapy.
HIV-positive Total p-Value

n = 71 (14.4%) n = 492

40 (35–49) 49 (41–57) 0.001⁎

33 (46.5%) 98 (19.9%) b0.001⁎

37 (52.1%) 303 (61.6%)
1 (1.4%) 91 (18.5%)

67 (94.4%) 458 (93.1%) 0.65
2 (2.8%) 17 (3.5%)
2 (2.8%) 17 (3.5%)

0 12 (2.4%)
15 (21.1%) 135 (27.4%)
0 3 (0.7%)
56 (78.9%) 342 (69.5%) 0.06
14 (25.0%) 72 (21.1%) 0.43
14 (19.7%) 81 (16.5%) 0.42



Table 2
Treatment characteristics by HIV status.

Variable HIV-negative HIV-positive Total p-Value

n = 421 n = 71 n = 492

Standard fractionation 369 (87.6%) 64 (90.1%) 433 (88.0%) 0.55
Hypofractionation 52 (12.4%) 7 (9.9%) 59 (12.0%)
Median EQD2 Gy (interquartile range) 77.7 Gy

(75.0–80.8)
76.3 Gy
(69.3–81.5)

77.7 Gy
(75.0–80.9)

0.94

≥69.25 Gy EQD2 total dose 356 (84.6%) 54 (74.1%) 410 (83.3%) 0.08
≥20 Gy HDRa 333 (90.3%) 51 (79.7%) 384 (88.5%) 0.02⁎

Chemo 4 or more cyclesb 252 (76.1%) 31 (58.5%) 283 (73.7%) 0.007⁎

1–3 cycles 79 (23.9%) 22 (41.5%) 101 (26.4%)
Transfusion givenc 173 (42.3%) 45 (66.2%) 218 (45.7%) b0.001⁎

a If prescribed 1.8–2 Gy per fraction (n = 433).
b If prescribed 1.8–2 Gy per fraction and chemotherapy (n = 384).
c Missing data 15 patients.
⁎ p b 0.05 significant.
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Full treatment details have been described in our previous paper
[12]. We used conformal 3-dimensional planning and a 6–18 MV
(megavoltage) energy, 4-field arrangement. We then delivered 20 to
26 Gy Ir193 HDR intracavitary brachytherapy in 4 to 5 fractions. During
the timeperiod of this study, no image-guided brachytherapywas avail-
able. The absoluteminimum total dose considered adequate for the pur-
pose of this study was 69.25 Gy EQD2 (45 Gy EBRT and 20 Gy in 4
fractionsHDR brachytherapy). After 2009,we increased the brachyther-
apy dose to 25Gy in 5 fractions in keeping with international recom-
mendations that total dose EQD2 should be N80 Gy [13] (Higher doses
per fraction are not suitable for the straight source HDR technique).
Treatment is scheduled to be completed within 55 days.

Most patients also received cisplatin 40 mg/m2 weekly, but if their
calculated glomerular filtration rate or ethylenediaminetetraacetic
acid (EDTA) glomerular filtration rate was b50 ml/min, they received
carboplatin area-under-the-curve 2 (AUC2) weekly. We did not modify
the dose for patients with a low CD4 cell count unless it fell below 200,
in which case chemotherapy was omitted. Patients whose haemaglobin
(Hb) fell below 10 g/dl received a red cell concentrate transfusion
(resource constraints limit the use of blood transfusions).

2.3. Follow-up

Follow-up is scheduled routinely at 6 weeks post treatment, every
three months in year 1, every six months in years 2 to 5, and annually
to 10 years. Due to the poor socio-economic situation of many patients,
and the distance theymust travel fromhome to the cancer centre, many
Fig. 1. 5-Year overall sur
do not adhere to the follow-up program. Consequently, we could not
determine local recurrence rates and progression- or disease-free sur-
vival at five years. Therefore, the primary end-point of this study was
overall survival, measured from the start of EBRT to date of death or
last recorded visit. Patient data were censored on 1 December 2016,
5 years after the last patient commenced EBRT in the cohort. We ob-
tainedmortality data from the South AfricanMedical Research Council's
national population register (NPR), which can provide a date of death
for those patients who have a national identity number. We right-
censored thosewithout a national identity number at their last recorded
date of follow-up. For most patients, we could not establish cause of
death because we lacked access to death certificate information; we
had in-patient records of pre-terminal events for only a few patients.
For the purposes of this study, therefore, we analyzed all-cause mortal-
ity or overall survival.

2.4. Statistics

We evaluated the statistical significance of differences in demo-
graphic factors and clinical parameters between HIV-positive and HIV-
negative patients by means of t-tests for continuous variables and χ2

tests for categorical variables. Overall survival was computed using the
Kaplan-Meier method. We developed Cox multivariable logistic regres-
sion models for the associations of HIV status, stage, total dose of radia-
tion, and prescription of chemotherapy with mortality, expressing
results as hazard ratios (HRs) with 95% confidence intervals (CIs). All
tests were 2-sided, and p values of 0.05 or less were considered
vival by HIV status.



Table 3
Predictors of all-cause mortality.

Variable Hazard ratio 95% CI p-Value

HIV status
Negative Referent
Positive 1.45 1.01–2.08 0.04⁎

Stage
IB1-IIIA Referent
IIIB 1.50 1.10–2.05 0.01⁎

Hydronephrosis
Absent Referent
Present 1.70 1.12–2.59 0.01⁎

Total EQD2 dose
N69.25 Gy Referent
b69.25 1.01 0.65–1.57 0.96

Chemotherapy
≥4 cycles Referent
1–3 1.18 0.84–1.65 0.34
0 1.86 1.26–2.76 0.02⁎

⁎ p b 0.05
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significant. Data were analyzed using the SPSS Statistics software pro-
gram (version 25.0; SPSS, Inc., Chicago, IL).
3. Results

FromMay 2007 to November 2011, 525 cervical carcinoma patients
stage IB1 to IIIB commenced primary radiotherapy treatment. Of these,
33 patients received palliative treatment of 8–30 Gy and were excluded
from this analysis. The remaining 492 patients were prescribed N40 Gy
EBRT and were included.
3.1. Demographic and clinical characteristics

The cohort included 71 HIV-positive patients (14.4%) and 421 HIV-
negative patients (85.6%) (Table 1). Their median age was 49 years,
but the HIV positive group was younger at 40 years than the HIV-
negative group at 50 years (p = 0.001). Most of the patients (69.5%)
were diagnosed in stage IIIB, 78.9% of theHIV group and 67.9% of the un-
infected group (p = 0.06). The vast majority of cases were pathologi-
cally defined as squamous cell carcinoma (93.1%).

Among the HIV infected patients, the median CD4 count was
386 cells/μl (iQR 256–450); 43 (60.6%) of the HIV-infected patients
were on cART at the time of cervical cancer diagnosis, with a median
CD4 of 366 cells/μl (iQR 276–458). The remaining 28 patients com-
menced treatment before or during EBRT, with a median CD4 of
324 cells/μl (iQR 209–407). Eleven patients had a recorded CD4 b 200,
7 of whom were not on cART.
3.2. Treatment parameters

Overall, 433 (88.0%) patients (87.6% of HIV-positive and 90.1% of
HIV-negative patients) were prescribed standard fractionation EBRT
(Table 2).

The median EQD2 to point A was 77.7 Gy (iQR 75.0–80.9), for both
groups. A large proportion of the cohort received a minimum of
69.25 Gy (83.3%); more of the HIV-negative patients (84.6%) than the
HIV-positive patients (74.1%) completed the total prescribed radiother-
apy (p=0.08). Of thosewhowere prescribed 1.8–2Gy per fraction, 90%
of the HIV-negative patients but only 80% of the HIV-positive patients
completed brachytherapy (p = 0.012).

Of the 433 patients in the standard fractionation group, 384 (88.7%)
were prescribed platinum-based chemotherapy. Fewer HIV-positive
than -negative patients were able to complete 4 ormore cycles. In addi-
tion,more HIV-positive than -negative patients required a red blood cell
transfusion to maintain a hemoglobin over 10 g/dl, 66.2% (p b 0.001).
3.3. Survival

The median follow-up for the 492-patient cohort was 30.5 months
(0–114 months) and 22,367 person-months. Two-year and five-year
survival data were not available for 35 (7.1%) and 44 (8.9%) of the
total cohort, respectively. The overall survival for the whole cohort
was 59.1% (median not reached) at 2 years and 47.6% (median,
4.2 years; 95%CI, 27.1–72.9 months) at 5 years. Among patients who
were prescribed chemoradiation and completed at least one cycle, the
OS was 51.8% at 5 years.

HIV-negative patients had an OS of 62.0% (95%CI; 57.2%–66.7%) at
2 years and 49.2% (95%CI; 44.6%–54.4%) at 5 years. HIV-positive patients
had poorer OS, 41.6% (95%CI; 29.5%–53.7%) at 2 years and 35.9% (95%CI;
23.9%–48.0%), at 5 years (p= 0.002) (Fig. 1).Within two years, 38 HIV-
positive patients had died; only three more patients died in the next
three years. The difference in survival remained significant when pa-
tients with a CD4 cell count of 200 or less were excluded from the anal-
ysis. Within the HIV-positive cohort, 5-year OS of those established on
cART was similar to that of patients newly diagnosed with HIV, 38.4%
vs. 31.4% (p = 0.322). The difference between the 5-year survival of
the HIV negative group and that of HIV-positive patients established
on cART was not quite statistically significant, 49.5% vs. 38.4% (p =
0.063).

The two- and five-year survival for Stage IB1-IIIA patients was 74.3%
and 61.5% overall. For the Stage IIIB patients, 2- and 5-year OSwas 52.2%
and 41.3% overall. Survival was significantly lower for HIV-positive pa-
tients (Supplementary Table 1, S1).

In bivariate analysis, survival was not influenced by age, nodal sta-
tus, histological subtype or transfusion status. The presence of
hydronephrosis did, however, impact survival significantly.

With respect to total radiotherapy dose delivered, those who re-
ceived 69.25 Gy EQD2 or more fared better, with a 5-year OS of 50% vs.
36.9% (p = 0.002). HIV-status again conferred a lower OS even on
those receiving adequate radiation (Supplementary Table 1).

In the standard fractionation cohort, survival was strongly associ-
ated with chemotherapy but was adversely affected by HIV-positivity.
Among patients who received 4 or more cycles of platinum chemother-
apy and complete radiotherapy N69.25 GY, 5-year OS was significantly
better in the HIV-negative patients at 57.0% [Stage IB1-IIIA 71.9%; IIIb
48.2%] than at 35.2% in the HIV-positive patients [Stage IB1-IIIA 66.8%;
IIIB 25.2%] (p = 0.009).

Those who received no chemotherapy, due to their comorbidities
and poor performance status, fared worst of all; 5-year OS was 36.2%
and 20.2% in the HIV-negative and -positive patients, respectively.

We developed Cox regression models for the 433 patients who had
been deemed fit for radical standard fractionation radiotherapy, with
or without chemotherapy (Table 3). The models included all factors
found to be significant on bivariate analysis: stage at diagnosis, HIV sta-
tus, presence of hydronephrosis, completion of EQD2 69.25 Gy radio-
therapy and any chemotherapy. Red cell transfusion status was not
associated with poor survival. Factors that were significantly associated
with poor overall survival were HIV infection, Stage IIIB disease, the
presence of hydronephrosis and ineligibility for chemotherapy.

4. Discussion

This study is one of the first to report the 5-year overall survival of a
prospective cohort of HIV-positive cervical carcinoma patients. The
overall 5-year survival of the 492 patients in the cohort, including pa-
tients with risk factors that are frequently reasons for exclusion from
clinical trials, such as HIV infection and hydronephrosis, was 47.8%. De-
mographic and clinical factors adversely affecting outcome in the 433
patients treated with standard fractionation external beam radiother-
apywere HIV positivity, advanced stage (stage IIIB) disease, and, in par-
ticular, hydronephrosis. Thosewhowere unfit to receive chemotherapy
fared worse.
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The adherence of the cohort to prescribed external beam radiother-
apy and brachytherapy was high; N80% received the prescribed mini-
mum dose. In addition, 76% of the HIV-negative patients were able to
tolerate at least 4 cycles of the prescribed concomitant platinum-
based chemotherapy.

HIV-positive patients were less likely than HIV-negative patients to
complete prescribed radiotherapy and even less likely to complete che-
motherapy. However, approximately 75% of HIV-positive patients re-
ceived adequate radiotherapy, and 58% completed the prescribed
minimum cycles of chemotherapy.

In this observational study, patients who were not prescribed che-
motherapy or were prescribed hypofractionated regimens were more
likely than others to have a poor performance status, inadequate renal
function, or other co-morbidities, such as active tuberculosis, which is
common in the Western Cape Province of South Africa.

In a subset of HIV-negative patients without hydronephrosis, who
completed chemoradiation, the 5-year overall survival was 58.4% (stage
IIB 71.9% and stage IIIB 49.7%). These results are similar to those of a re-
cent chemoradiation trial from Tata Memorial Hospital in India, with ar-
guably a comparable, though highly selected, treatment population [14].
The 1243-patient United Kingdom audit of outcomes for chemoradiation
reported a 5-year OS of 55% for the chemoradiation group, 61% for stage
IIB and 44% for the stage IIIB patients [15]. Overall survival among our
HIV-negative patients who were prescribed chemoradiation was there-
fore consistent with both developing and developed world data.

We could find no other prospective cohort study reporting 5-year
survival for an HIV-positive cohort with an HIV-negative comparison
group and complete demographic and treatment data. Coghill et al. re-
ported on associations between HIV status and cancer deaths based on
cancer registry data in the United States [8]. Among cervix carcinoma
patients in the period 1996–2010, those who were HIV-positive had
an all-cause mortality hazard ratio of 2.50, but a cancer-specific hazard
ratio of 1.27 that was not statistically significant. In our sample, we
could not tell whether the deaths we identified were AIDS-related or
cancer-specific because we receive only limited death notice informa-
tion. Most of the HIV-positive patients who died in our study did so
within the first 2 years after diagnosis. We can speculate that HIV
makes cervical carcinoma more biologically aggressive than it would
otherwise be, or that cancer therapy adversely affects HIV control.
With inadequate clinical follow-up, it is unclear which scenario is
more likely.

Two HIV-positive cohort studies from Botswana, Dryden-Petersen
et al. and Grover et al., presented conflicting results at their 2-year
follow-up point [16,17]. In the former, HIV infection nearly doubled
the risk of death (HR 1.95, 95% CI 1.2–3.17; p = 0.007), and median
overall survival was 21.7 months. In the latter, the HR 1.12 was not sta-
tistically significant, themedian OSwas not reported, and the 2-year OS
was 66% amongHIV-positive patients, N20%higher than that of our HIV-
positive patients. The differences between the two Botswana studies,
noted by Grover et al., were partially explained by the inclusion of pa-
tients who were prescribed only palliative care in the Dryden-
Petersen cohort, a lower CD4 cell count, and missing treatment data.
In our unit, unlike that in the two Botswana studies, very few patients
with early-stage disease are treated with chemoradiation. At our insti-
tution, gynaecological oncology surgeons manage active screen-and-
treat programs and provide radical surgery for all early-stage disease.
The patient population in our unit probably consists mainly of women
who did not access the screening program. As a result, most of them
present with locally advanced disease; nearly 80% of the HIV-positive
patients in our study sample were stage IIIB, potentially accounting for
the low survival of the cohort as a whole. In addition, our HIV-positive
patients had a lower median CD4 cell count than those in the Grover
study, probably because many of them were referred in the era prior
to universal cART coverage.

Ferreira et al. performed a matched retrospective cohort study of all
cervix cancer patients treated at a single institution in Brazil over a 12-
year period [9]. The cohort included 87 HIV-positive patients. Of the
subset who underwent radiotherapy, the HIV-positive patients were
more likely to relapse within 2 years.

In a study of outcomes among 228 stage IIB patients, 13 of whom
were HIV-positive, in South Africa, Jemu et al. found that HIV infection
did not affect survival [18]. In Ethiopia, a cohort study of 1655 cervix
cancer patients, of whom 139 were HIV-positive, also found that HIV
status did not impact survival [10]. However, 789 patients were listed
as HIV status unknown, and the study did not categorize patients by
therapy received, although it noted that 71% of patients who received
radiotherapy were treated with palliative intent. Finally a small
matched cohort study of 50 HIV-positive patients undergoing adjuvant,
radical and palliative radiotherapy in South Africa found that HIV infec-
tion adversely affected the ability to complete treatment and led to poor
overall survival [19].

The strengths of our study include the prospective collection of de-
mographic and treatment data. Although a number of patients were
lost to clinical follow-up, access to the national registry ensured that
vital status was available for over 90% of the cohort at 5 years. All pa-
tients were managed within a multi-disciplinary team environment,
and high quality oncological and infectious disease interventions were
available at no or minimal cost to the patients. Our sample included
only patients treated with primary radiotherapy with curative intent.
Adherence to planned radiotherapy was 98%, as we noted in our previ-
ous paper [12]. Most patients who failed to complete radiotherapy did
so because of medical complications.

Limitations of the study include the use of paper records prior to the
introduction of an electronic patient management system in radiother-
apy; as a result, some subjects may have been missed. Information on
acute toxicity was not reported in this study because it was available
only for a subset of the cohort and had been previous reported [20].
Lack of data on late toxicity, local recurrence, distant metastases and
cause of death is a limitation but one that is common among survival
studies conducted in low resource settings, where many patients find
it difficult to attend for frequent follow-up. The proportion of HIV-
positive patients in our sample was 14.4%, relatively low compared to
that of other centres in sub-Saharan Africa, but consistent with HIV
prevalence in our institution's catchment area. The HIV-positive pa-
tients in our sample had a moderately lowmedian CD4 count, probably
because many of our patients were diagnosed and treated prior to the
full cART rollout. A new cohort study in the ‘modern’ era is needed to
see if cervical cancer patients whose HIV is well controlled have better
survival than the HIV-positive patients in this study. Finally, our cohort
included both patients who were deemed fit for radical therapy and
patients who had co-morbidities that limited prescription of
chemotherapy.
5. Conclusions

This cohort study of nearly 500 patients with locally advanced cervi-
cal cancer found that among women eligible for curative treatment for
cervical cancer, HIV-positive patients had poorer overall survival than
HIV-negative patients. Additional factors affecting outcome were cervi-
cal cancer stage and concurrent chemotherapy. A number of HIV-
infected patients were able to tolerate adequate chemoradiation
(58.5%), or radiation alone (74.1%), and nearly 40% were alive at
5 years. The outcomes of the HIV-negative cohort were comparable to
data from the developed world. Despite their lower survival, we con-
clude that HIV-positive patients should be provided access to antiretro-
viral therapy, an effective screening program, and the best standard of
care both in surgical and non-surgical oncology therapy in order to op-
timize outcomes. In addition, including HIV-positive patients in clinical
trials will assist in answering questions that cohort studies cannot.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ygyno.2018.08.038.
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