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abstract

PURPOSEWe annually treat more than 800 new patients with cervical cancer, where the majority (approximately
60%) have locally advanced disease and approximately 40% of them are infected with HIV. To optimally care for
this large number of patients in low-income settings is difficult. From July 2011, we started using 45.0 Gy/15#
hypofractionated radiotherapy (HFRT) as a substitute to 50.0 Gy/25# conventional fractionated radiotherapy
(CFRT), for the treatment of locally advanced cervical cancer (LACC). This study aims at comparing the 5-year
treatment outcomes between patients with LACC, known HIV serostatus, and treated with either CFRT or HFRT.

METHODS A retrospective study was conducted according to demographic/clinical data, radiotherapy frac-
tionations, and outcomes. Factors considered were FIGO stages IIB-IIIB, known HIV serostatus, and had
completed external-beam radiotherapy and intracavitary brachytherapy. The primary end point was overall
survival; the secondary end points were toxicity and compliance.

RESULTS The study included 221 patients. Squamous cell carcinomas were 95.1% and adenocarcinomas
2.3%. The median age was 45.0 (interquartile range, 38.0-52.0) years. Stages IIB, IIIA, and IIIB were 38.9%,
6.3%, and 54.8%, respectively. HIV-positive and HIV-negative were 87 (39.4%) and 134 (60.6%), respectively.
Chemoradiation was administered in 100 (45.2%), and 52 (52.0%) completed chemotherapy. CFRT/HFRT
were 116 (52.5%)/105 (47.5%). At 24 months, the overall response was 54.1% for HIV-negative compared with
45.0% for HIV-positive (P value .262). There was no significant differences in acute/late toxicity grades ≥ 2 for
HIV-negative/positive treated with HFRT/CFRT. At 60 months, the survival probabilities were 45.7% and 27.7%
for HIV-negative and HIV-positive treated with CFRT (P value = .006), whereas it was 44.2% and 30.7% for HIV-
negative and HIV-positive treated with HFRT (P value = .048), respectively.

CONCLUSION For the treatment of LACC with known HIV serology, there was no significant statistical difference in
terms of response, toxicity, and compliance between CFRT and HFRT. However, the difference in overall
survival between HIV-negative and HIV-positive was significant.
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INTRODUCTION

Cervical cancer is the second commonest cancer and
third leading cause of cancermortality amongwomen in
developing countries. Cervical cancer is also more
common in women infected with HIV than in HIV-
uninfected women.1 Multiple studies have confirmed
that HIV-positive women are significantly more likely to
develop cervical cancer.2-4 In the sub-Saharan Africa,
where cervical cancer is the leading cause of cancer
death, HIV-infected women are 6 timesmore likely than
HIV-negatives to develop cervical cancer.2,5 GLOBO-
CAN 2020 shows that the incidence and mortality of

cervical cancer in Uganda is about 7,000 and 4,600,
respectively, with a 5-year prevalence rate of 55.5 per
100,000.6 Annually, we treat more than 800 new pa-
tients with cervical cancer annually, translating to ap-
proximately 40% of the workload, which is difficult to
optimally care for these huge numbers of patients in
low-income centers. Locally advanced cervical cancer
(LACC) is characterized by large tumor (≥ 4 cm) within
the cervix, extending to para-cervical tissues, para-
metrium, and pelvic side wall, but the cancer that has
not spread to distant organs. In our center, LACCs
account for approximately 60% of all cervical cancer
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patients, and HIV-infected patients amount to nearly 40% of
all cervical cancers. Concomitant chemoradiotherapy using
cisplatin is the standard of care for the treatment of LACC.7-9

In radiotherapy practice, the biologically effective dose is
used for comparison and quantification of treatment out-
comes for normal tissues and tumors.10,11 The biologically
effective dose normalized in 2.0 Gy fractions is given by
EQD2 � nd[1+ d

}/β
]/ [1+ 2

}/β
], where n is the number of

fractions, d is the daily dose, and }
�
β is the therapeutic

ratio. For early radiation effects (acute toxicity) and tumor
response, }

�
β = 10; the hypofractionated radiotherapy

(HFRT)-45.0 Gy/15# and conventional fractionated ra-
diotherapy (CFRT)-50.0 Gy/25# have EQD2 values of 48.8
and 50.0, respectively. For intracavitary brachytherapy
(ICBT), a 30.0 Gy single fraction was administered using Cs-
137 low-dose-rate source in this study. Continuous low-dose-
rate irradiation is given by EQD2 � D[Dg+ }

�
β]/ [2+ }

�
β],

where D is the single fractional dose, and g is a factor that
depends on cell-repair half-time (T1/2) and treatment du-
ration (T), which ranged from 10 to 12 hours in this study.
The T1/2 ranges from 0.5 to 5.0 hours, corresponding to
g-factor ranges of 0.113-0.616. Cervical cancer, with T1/2 ≈
1.5 hours, has the corresponding g-factor = 0.112. Using the
above information for a single continuous brachytherapy
dose of 30 Gy to point A, EQD2 = 33.4 Gy. The total EQD2 (to
point A) from external-beam radiotherapy (EBRT) plus ICBT
are 83.4 Gy and 82.2 Gy for CFRT and HFRT, respectively.

Because of the close proximity of EQD2 for CFRT and
HFRT, and the limited treatment facilities, our department
commenced the use of 45.0 Gy/15# as an alternative to
50 Gy/25# from July 2011. This retrospective study
compares 5-year clinical outcomes of known HIV serology
patients with LACC, FIGO stages IIB-IIIB, who received

concurrent chemoradiation with either HFRT or CFRT,
followed by ICBT. There is limited literature describing
treatment outcomes, responses, and toxicities between
patients who are HIV-negative and HIV-positive treated with
either CFRT or HFRT.

METHODS

Patients and Methods

This was a nonrandomized retrospective study of 221
patients with LACC, with FIGO stages IIB-IIIB,12 and with
known HIV serostatus who had radiotherapy treatment at
our center between January 2011 and December 2012.
Inclusion criteria were patients with histologically confirmed
LACC, with known HIV serostatus, and who had completed
EBRT and intracavitary (ICBT) treatments. The review done
in April 2021 was based on demographic and clinical data,
HIV serology, waiting time (time between patient’s first
registration date in department and first EBRT session
date), fractionations schedule (CFRT or HFRT), toxicities,
responses, and 5-year survival probabilities. Phone calls
were made for updated patients status.

Chemoradiation

The patient workup included clinical history, bimanual
pelvic examination, chest radiograph, transabdominal/
pelvic ultrasound, digital rectal examination, CBC count,
and liver and renal function tests. A standard patient
simulation procedure was used; target demarcation and 2D
treatment planning in the supine position.13 Field borders
used were (1) inferior: 3 cm below the inferior extent of the
vaginal involvement (often at the inferior obturator-
foramina), (2) superior: L4-L5 interdisc space, and (3)
lateral: 1-2 cm lateral to the pelvic brim. Patients were
advised to drink 500 mL of water to lessen gastrointestinal
side effects after ≈30 minutes, before simulation and daily

CONTEXT

Key Objective
There is limited literature describing 5-year treatment outcomes of patients who are HIV-negative and HIV-positive with locally

advanced cervical cancer (LACC), treated using either conventional fractionated radiotherapy-50.0 Gy/25# or hypo-
fractionated radiotherapy (HFRT)-45.0 Gy/15#.

Knowledge Generated
A retrospective review of 221 patients’ files was done, and the primary end point was overall survival. Inclusion criteria were

FIGO stages IIB–IIIB cervical cancers, known HIV serostatus, and had completed external-beam radiotherapy and
brachytherapy. Nearly 40% of patients were HIV-positive at diagnosis and 116 (52.5%) were treated with CFRT. There were
no significant differences in acute or late toxicity grades ≥ 2. At 60 months, the survival probabilities for patients who are
HIV-negative treated with either CFRT or HFRT were higher compared with HIV-positives.

Relevance
In low-income settings with high numbers of patients with locally advanced cervical cancer, the HFRT regime can be

beneficial to both patients (shorter machine times and better compliance because of shorter hospital stays) and treatment
institutions (more patients treated in the same time period, thereby saving resources).
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treatments. All patients reviewed/presented in this study
were treated with curative intent and were given radical
doses. Patients were treated with two parallel-opposed
anterior-posterior/posterior-anterior portals using Cobalt-
60 EBRT. The pelvic EBRT included dosages of 50 Gy/
25# (CFRT) and 45 Gy/15# (HFRT). The 45 Gy/15# had
been used for the treatment of other cancers, eg,
non–small-cell lung cancers14 and glioblastoma.15 All pa-
tients who were fit for concurrent chemoradiation received
cisplatin of 40 mg/m2 once a week, for 3-5 weeks,8,9,13

regardless of their serostatus. Blood samples (CBC, RFT,
and LFT) were checked before weekly chemotherapy cycle.
The CD4 threshold was 200 cells/mm3 for HIV-seropositives to
receive chemotherapy. A 30.0 Gy single fraction of low-dose-
rate Cs-137 ICBT to point A was delivered after EBRT. A
departmental follow-up protocol of first review at 6weeks, then
every 3 months for the first 6 months, 6 months upto 1 year,
and 12 months thereafter upto 60 months was used.

Evaluation of Treatment Outcomes

The evaluation was done according to age, histology, de-
gree of differentiation, Eastern Cooperative Oncology Group
(ECOG) performance status, HIV status, radiation dose,
with or without chemotherapy (cisplatin), ICBT, treatment
duration, response and toxicities during EBRT/follow-up,
retreatments in the 5-year period, and survival probabilities.
The retreatments were palliative, eg, 10.0 Gy/single frac-
tion, 20.0 Gy/5 fractions to a reduced field size (true pelvis),
or 20 Gy single fraction of ICBT to point A. The responses
and toxicities to treatment were evaluated using the clinical
notes in the patient’s files while on treatment, at ICBT, and
on successive follow-ups. At ICBT, visual inspection (tumor
size, presence of discharge, or bleeding) and documen-
tation was done by the radiation oncologist. These data
were used to score response as per the RECIST guidelines16

as SD = stable disease, PR = partial response, CR =
complete response, and DP = disease progression at ICBT.
The scoring was CR for no tumor seen, PR for tumor
, 1.5 cm diameter, SD for tumor . 1.5 cm, and DP for
necrotic/bleeding tumor filling the cervix. The patient’s data

during the successive visits, eg, asymptomatic, pain, dis-
charge, bleeding, and visual speculum examination, were
used to grade as SD, PR, CR, and DP. The overall response
rate was defined as the proportion of patients who had PR
or CR to the treatment. The follow-up duration was defined
as the time between the first registration date to date of
death or follow-up end point (60 months).

Treatment-related toxicities were evaluated using RTOG
criteria,17 on the basis of skin reactions, and gut and
bladder toxicities as recorded in the patient’s file. The
toxicities were graded as grade 0, asymptomatic; grade 1
(mild toxicity), eg, increased urinary/bowel frequency,
anorexia, nausea, vomiting, mild abdominal and rectal
pains, and dry desquamation; grade 2 (moderate toxicity),
moderate diarrhea, moderate abdominal and rectal pains,
and intermittent bleeding; grade 3, skin ulceration, bloody
stool and GI bleeding, fibrosis, and obstruction; and grade 4
(severe toxicity), eg, severe abdominal pains, wet des-
quamation, necrosis, and fistula.

Statistical Analysis

All statistical analyses were performed using STATA version
12. Quantitative data were presented by numbers, per-
centages, median, and interquartile range (IQR). Survival
rates were computed using the Kaplan-Meier method. A
P value , .05 was considered statistically significant.

Ethics Approval

The use of patients’ data without obtaining consent in this
retrospective study was approved by the Uganda Cancer
Institute Research and Ethics Committee.

RESULTS

Two hundred twenty-one patients with LACC and known
HIV serostatus received pelvic radiotherapy and/or che-
moradiation. Nearly 40% (87) of patients were HIV-positive
at diagnosis, of whom 48 (55.2%) received CFRT while 39
(44.8%) received HFRT. Figure 1 summarizes the enroll-
ment of patients included in the analysis. Table 1 shows the
demographic, clinical, and pathologic characteristics of the

Cervical cancer patients' files with LACC and 
known HIV serostatus analyzed (N = 221)

HIV-negative (n = 134; 60.6%) HIV-positive (n = 87; 39.4%)

Treated with HFRT
 (n = 66; 49.3%)

Treated with CFRT
 (n = 68; 50.7%)

Treated with HFRT
 (n = 39; 44.8%)

Treated with CFRT
 (n = 48; 55.2%)

FIG 1. The study summary
of 221 patients with LACC,
known HIV serology, and
treated with either CFRT or
HFRT. CFRT, conventional
fractionated radiotherapy;
HFRT, hypofractionated ra-
diotherapy; LACC, locally
advanced cervical cancer.
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TABLE 1. Clinical and Pathologic Characteristics of All Included Patients in the Review
Characteristics HIV-Negative HIV-Positive Total P

No. of patients (%) 134 (60.6) 87 (39.4) 221 (100.0)

Age, years, median (IQR) 48.5 (41.5-55.3) 41.0 (37.0-47.0) 45.0 (38.0-52.0) .001

Age group, years, No. (%)

20-29 3 (2.2) 5 (5.7) 8 (3.6)

30-39 26 (19.4) 27 (31.0) 53 (24.0)

40-49 39 (29.1) 40 (46.0) 79 (35.7)

50-59 43 (32.1) 14 (16.1) 57 (25.8)

60-69 17 (12.7) 1 (1.1) 18 (8.1)

70-79 6 (4.5) 0 (0.0) 6 (2.7) .001

Histology, No. (%)

SCC

Well-differentiated 32 (23.9) 17 (19.5) 49 (22.2)

Moderately differentiated 43 (32.1) 22 (25.3) 65 (29.4)

Poorly differentiated 44 (32.8) 30 (34.5) 74 (33.5)

Undifferentiated 9 (6.7) 13 (14.9) 22 (10.0)

Adenosquamous cell carcinoma 1 (0.7) 2 (2.3) 3 (1.4)

Adenocarcinoma 1 (0.7) 1 (1.1) 2 (0.9)

Others (papillary SCC, clear-cell SCC, CIS-SCC, anaplastic carcinoma) 4 (3.0) 2 (2.3) 6 (2.7) .420

Stage at presentation, No. (%)

IIB 50 (37.3) 36 (41.4) 86 (38.9)

IIIA 8 (6.0) 6 (6.9) 14 (6.3)

IIIB 76 (56.7) 45 (51.7) 121 (54.8) .765

ECOG PS, No. (%)

0 3 (2.2) 2 (2.3) 5 (2.4)

1 123 (91.8) 67 (77.0) 180 (85.3)

2 8 (6.0) 18 (20.7) 26 (12.3) .009

CD4 counts (cells/mm3), median (IQR) NA 444 (210-880) 444 (210-880) NA

EBRT waiting time, days, median (IQR) 12.0 (6.0-25.3) 9.0 (3.0-25.0) 11.0 (5.0-25.0) .070

EBRT dose (Gy), No. (%)

HFRT (45.0 Gy/15#) 66 (49.3) 39 (44.8) 105 (47.5)

CFRT (50.0 Gy/25#) 68 (50.7) 48 (55.2) 116 (52.5) .520

EBRT duration in days, median (IQR)

HFRT (45.0 Gy/15#) 22.0 (20.0-24.3) 21.0 (18.0-26.0) 21.0 (19.0-24.5) .436

CFRT (50.0 Gy/25#) 42.5 (36.0-45.0) 40.0 (37.0-44.8) 42.0 (36.0-45.0) .630

EBRT plus ICBT duration, median (IQR) 53.0 (38.8-69.5) 62.0 (45.0-83.0) 57.0 (41.0-71.0) .058

Concurrent chemoradiation, No. (%)

Yes 72 (53.7) 28 (32.2) 100 (45.2) .002

CFRT (50.0 Gy/25#) 38 (55.9) 14 (29.2) 52 (52.0)

1-3 cycles 15 (39.4) 5 (35.7) 20 (38.5)

4 cycles 7 (18.4) 3 (21.4) 10 (19.2)

5 cycles 16 (42.1) 6 (42.9) 22 (42.3)

HFRT (45.0 Gy/15#) 34 (51.5) 14 (35.9) 48 (48.0)

1-2 cycles 14 (41.2) 4 (28.6) 18 (37.5)

3 cycles 20 (58.8) 10 (71.4) 30 (62.5)

Completed chemoradiation 36 (26.9) 16 (18.4) 52 (23.5)

(Continued on following page)
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patients in the study. Squamous cell carcinoma was the
primary histologic subtype (95.1%), followed by adeno-
carcinoma (2.3%) and others (2.7%). The age ranged from
24 to 78 years, with a median of 45.0 (IQR 38.0-52.0) years
and peak age group of 40-49 years. Stages IIB, IIIA, and IIIB
were 38.9%, 6.3%, and 54.8%, respectively. The ECOG
performance status was categorized as 0, 1, and 2, con-
tributing 2.4%, 85.3%, and 12.3%, respectively. The
ECOG performance status for patients who are HIV-positive
were statistically lower than for patients who are HIV-
negative (P value = .009). The median CD4 counts
(cells/mm3) was 444 (IQR = 210-880). The median waiting
time to start EBRT was 11.0 (IQR = 5.0-25.0) days.
Concomitant chemoradiation was administered to 100
(45.2%), of whom only 52 (52.0%) completed the che-
motherapy. Logistical problems (80.2%) and clinical fac-
tors (19.8%) were the major reasons of not completing the
chemotherapy cycles. CFRT and HFRT were 116 (53.4%)
and 105 (47.5%), respectively. The median overall treat-
ment time (time duration from start of EBRT to completion
of brachytherapy) was 53.0 (IQR = 38.8-69.5) days
for HIV-negative and 62.0 (IQR = 45.0-83.0) days for HIV-
positive. The median follow-up duration was 23.2 (IQR =
6.4-41.6) months for HIV-negative and 21.3 (IQR = 7.1-29.2)
months for HIV-positive. Retreatments were 9.7% and 10.3%
for HIV-negative and HIV-positive (P value = .862), respec-
tively. At 60 months, the survival probabilities were 45.7% and
27.7% for HIV-negative and HIV-positive treated with CFRT
(P value = .006), whereas it was 44.2% and 30.7% for HIV-
negative and HIV-positive treated with HFRT (P value = .048),
respectively. The median external radiation duration was 22.0
and 21.0 days for HIV-negative and HIV-positive treated with
HFRT,whereas it was 42.5 and40.0 days forHIV-negative and
HIV-positive treated with CFRT, respectively. Retreatments
during the 5 years of follow-up were 9.7% and 10.3% for
HIV-negative and HIV-positive, respectively (P value = .862).
There were no statistical differences in distribution of

histology types, FIGO stage, EBRT/ICBT treatment pre-
scriptions, toxicities, and retreatments between patients
who are HIV-positive and HIV-negative.

Table 2 summarizes the response and follow-up at different
intervals treated with HFRT and CFRT. At 24 months, the
overall response rate was 50.0% for HIV-negative com-
pared with 47.0% for HIV-positive, treated with HFRT,
whereas it was 58.1% for HIV-negative compared with
42.9% for HIV-positive treated with CFRT (P value .262).
Table 3 summarizes the toxicities at different periods
treated with HFRT and CFRT. Acute toxicity grades ≥ 2
were 4.2% and 5.6% for HIV-negative and HIV-positive
treated with HFRT, whereas they were 4.5% and 8.0% for
HIV-negative and HIV-positive treated with CFRT. Late
toxicity grades ≥ 2 occurred mainly between 3 and
24 months, and they were 5.4% and 11.4% for HIV-
negative and HIV-positive treated with HFRT, whereas
they were 3.8% and 2.0% for HIV-negative and HIV-positive
treated with CFRT, respectively. For all grade ≥ 2 toxicities,
dermatologic, gastrointestinal, and genital-urinary were 25.3%,
20.4%, and 15.5%, respectively. The grade 4 toxicity was due
to gastrointestinal complications, 4 months after completing
treatment.

The study evaluated the 5-year overall survival probabilities
for patients with LACC and known HIV status (HIV-positive v
HIV-negative), treated with either HFRT or CFRT. Figures
2A-2F show their corresponding Kaplan-Meier plots. The
5-year overall survival rates were 45.7% and 27.7% for HIV-
negative andHIV-positive treated with CFRT, P value = .006
(Fig 2A), whereas the rates were 44.2% and 30.7% for HIV-
negative andHIV-positive treated with HFRT, P value = .030
(Fig 2B), respectively. Comparison of 5-year overall survival
for CFRT versus HFRT onHIV-negative (Fig 2C) and onHIV-
positive (Fig 2D) shows that there was no significant sta-
tistical differences in both groups. The 5-year overall sur-
vival probabilities were 40.2% for all patients treated with

TABLE 1. Clinical and Pathologic Characteristics of All Included Patients in the Review (Continued)
Characteristics HIV-Negative HIV-Positive Total P

No 62 (46.3) 59 (67.8) 121 (54.8)

CFRT (50.0 Gy/25#) 30 (44.1) 34 (70.8) 64 (52.9)

HFRT (45.0 Gy/15#) 32 (48.5) 25 (64.1) 57 (47.1)

Patient retreated, No. (%)

No 121 (90.3) 78 (89.7) 199 (90.0)

Yes 13 (9.7) 9 (10.3) 22 (10.0) .876

Follow-up time, months, median (IQR) 21.3 (6.3-40.6) 21.3 (7.2-29.1) 21.5 (3.5-31.5)

CFRT (50.0 Gy/25#) 24.2 (7.4-43.7) 20.5 (7.2-29.4) 22.4 (4.2-33.0)

HFRT (45.0 Gy/15#) 22.1 (5.4-39.5) 22.1 (7.0-28.7) 22.2 (3.8-31.0) .751

Abbreviations: CIS, carcinoma in situ; CFRT, conformal radiotherapy; EBRT, external-beam radiotherapy; ECOG PS, Eastern Cooperative
Oncology Group performance status; HFRT, hypofractionated radiotherapy; ICBT, intracavitary brachytherapy; IQR, interquartile range; NA, not
available; SCC, squamous cell carcinoma.

Impact of HIV Infection in Cervical Cancer Patients Treated With Radiotherapy

JCO Global Oncology 5



TABLE 2. Summary of Response at ICBT and Follow-Up at Different Periods Following HFRT and CFRT

Response

HFRT CFRT

HIV– HIV+ Total P HIV– HIV+ Total P

No. of patients (%) 66 (62.9) 39 (37.1) 105 (100.0) 68 (58.6) 48 (41.4) 116 (100.0)

At ICBT, No. (%) .851 .002

CR 25 (37.9) 12 (30.8) 37 (35.2) 34 (50.0) 20 (41.7) 54 (46.6)

PR 27 (40.9) 19 (48.7) 46 (43.8) 31 (45.6) 14 (29.2) 45 (38.8)

SD 11 (16.7) 6 (15.4) 17 (16.2) 3 (4.4) 10 (20.8) 13 (11.2)

PD 3 (4.5) 2 (5.1) 5 (4.8) 0 (0.0) 4 (8.3) 4 (3.4)

3 months, No. (%) .169 .288

Alive (subtotal) 45 (68.2) 33 (84.7) 78 (74.2) 54 (79.3) 38 (79.2) 92 (79.4)

CR 14 (21.2) 9 (23.1) 23 (21.9) 29 (42.6) 19 (39.6) 48 (41.4)

PR 24 (36.4) 15 (38.5) 39 (37.1) 19 (27.9) 8 (16.7) 27 (23.3)

SD 5 (7.6) 3 (7.7) 8 (7.6) 3 (4.4) 6 (12.5) 9 (7.8)

PD 2 (3.0) 6 (15.4) 8 (7.6) 3 (4.4) 5 (10.4) 8 (6.9)

Lost 16 (24.2) 5 (12.8) 21 (20.0) 10 (14.7) 8 (16.7) 18 (17.0)

Dead 5 (7.6) 1 (2.6) 6 (5.7) 4 (5.9) 2 (4.2) 6 (5.7)

6 months, No. (%) .991 .001

Alive (subtotal) 31 (68.9) 24 (72.7) 55 (70.5) 49 (94.2) 27 (75.0) 76 (86.4)

CR 8 (17.8) 7 (21.2) 15 (19.2) 32 (61.5) 13 (36.1) 45 (51.1)

PR 17 (37.8) 12 (36.4) 29 (37.2) 14 (26.9) 5 (13.9) 19 (21.6)

SD 2 (4.4) 1 (3.0) 3 (3.8) 0 (0.0) 5 (13.9) 5 (5.7)

PD 4 (8.9) 4 (12.1) 8 (10.3) 3 (5.8) 4 (11.1) 7 (8.0)

Lost 9 (20.0) 6 (18.2) 15 (19.2) 2 (3.8) 7 (19.4) 9 (10.2)

Dead 5 (11.1) 3 (9.1) 8 (10.3) 1 (1.9) 2 (5.6) 3 (3.4)

12 months, No. (%) .564 .102

Alive (subtotal) 26 (83.9) 17 (70.8) 43 (78.2) 31 (63.3) 14 (53.8) 45 (60.0)

CR 10 (32.3) 5 (20.8) 15 (27.3) 22 (44.9) 7 (26.9) 29 (38.7)

PR 5 (16.1) 7 (29.2) 12 (21.8) 5 (10.2) 5 (19.2) 10 (13.3)

SD 5 (16.1) 2 (8.3) 7 (12.7) 0 (0.0) 1 (3.8) 1 (1.3)

PD 6 (19.4) 3 (12.5) 9 (16.4) 4 (8.2) 1 (3.8) 5 (6.7)

Lost 3 (9.7) 4 (16.7) 7 (12.7) 13 (26.5) 6 (23.1) 19 (22.4)

Dead 2 (6.5) 3 (12.5) 5 (9.1) 5 (10.2) 6 (23.1) 11 (12.9)

24 months, No. (%) .880 .645

Alive (subtotal) 17 (65.4) 12 (70.6) 29 (67.5) 21 (67.8) 10 (71.5) 31 (68.9)

CR 10 (38.5) 5 (29.4) 15 (34.9) 11 (35.5) 4 (28.6) 15 (33.3)

PR 3 (11.5) 3 (17.6) 6 (14.0) 7 (22.6) 2 (14.3) 9 (20.0)

SD 2 (7.7) 2 (11.8) 4 (9.3) 1 (3.2) 2 (14.3) 3 (6.7)

PD 2 (7.7) 2 (11.8) 4 (9.3) 2 (6.5) 2 (14.3) 4 (8.9)

Lost 5 (19.2) 3 (17.6) 8 (18.6) 7 (22.6) 3 (21.4) 12 (25.5)

Dead 4 (15.4) 2 (11.8) 6 (14.0) 3 (9.7) 1 (7.1) 4 (8.5)

36 months, No. (%) .601 .262

Alive (subtotal) 14 (82.4) 6 (54.6) 20 (71.3) 16 (80.0) 6 (66.6) 22 (75.8)

CR 10 (58.8) 3 (27.3) 13 (46.4) 9 (45.0) 4 (44.4) 13 (44.8)

PR 2 (11.8) 1 (9.1) 3 (10.7) 3 (15.0) 1 (11.1) 4 (13.8)

SD 1 (5.9) 1 (9.1) 2 (7.1) 3 (15.0) 0 (0.0) 3 (10.3)

PD 1 (5.9) 1 (9.1) 2 (7.1) 1 (5.0) 1 (11.1) 2 (6.9)

(Continued on following page)
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CFRT compared with 43.0% for HFRT, P value = .245
(Fig 2E), and for all HIV-positive and HIV-negative, it was
30.0% and 44.9%, P values = .012 (Fig 2F), respectively.

DISCUSSION

In this analysis of patients with LACC and known HIV
serostatus treated with either conventional or hypo-
fractionated radiotherapy regimens, the tumor control
rates and survival probabilities at 60 months were similar
between CFRT and HFRT. The results in Table 2 show
that for HFRT, there are evident differences in percentage
overall responses between HIV-negative and HIV-positive
at several evaluation periods (overall response for HIV-
negative was better than that for HIV-positive); however,
the differences are not statistically significant when
compared with the HFRT regimen. For CFRT, there are
noticeable statistically significant differences in per-
centage overall responses between HIV-negative and
HIV-positive at several evaluation periods. These findings
indicate that response is to a greater extent better in
patients who are HIV-negative than in those who are HIV-
positive, which is in agreement with other studies,18,19

which showed that women who are HIV-seropositive were
three times likely to have residual disease, compared with
HIV-negative. The results in Table 3 show that there were
no significant statistical differences in toxicity between
patients who are HIV-positive and HIV-negative treated
with either HFRT or CFRT at all periods during the 5 years
of follow-up. The complications ranged from no to mild

complaints. On the contrary, Mangena et al20 reported that
treatment toxicities occurred significantly more in patients
who are HIV-positive than in those who are HIV-negative.
The grade 3-4 toxicity profiles for both groups in our study
were much lower compared with other studies21,22 that
reported values in the range of 18.0%-21.6%.

The 3-year and 5-year overall survival rates of all HIV-
positive women were significantly lower than those of
their HIV-negative counterparts. The average 3-year sur-
vival rate in this study for patients with LACC and who are
HIV-positive was 35.5%, which is comparable with the
results by Dryden-Peterson et al.2 There was a significant
5-year survival difference between patients who are HIV-
negative andHIV-positive (44.9% v 30.0%, P value = .012).
A study by Einstein et al23 also showed that overall survival
rates of HIV-positive women were significantly lower than
those of their HIV-negative counterparts.

The 5-year survival in our study for patients who are HIV-
negative of about 45%, which is lower compared with 58%-
60% indicated in other studies,24,25 for LACC. Factors that
may have contributed include:

1. Failure to complete the prescribed treatments (EBRT,
ICBT, and chemotherapy) within the specified times; the
overall treatment time should not exceed 56 days.7

2. Inadequate treatment resources and patient-associated
logistical problems such as accommodation, transport,
feeding, etc, resulted in some patients’ failure to com-
plete treatments on time;

TABLE 2. Summary of Response at ICBT and Follow-Up at Different Periods Following HFRT and CFRT (Continued)

Response

HFRT CFRT

HIV– HIV+ Total P HIV– HIV+ Total P

Lost 2 (11.8) 3 (27.3) 5 (17.9) 3 (15.0) 1 (11.1) 4 (13.8)

Dead 1 (5.9) 2 (18.2) 3 (10.7) 1 (5.0) 2 (22.2) 3 (10.3)

48 months, No. (%) .210 .759

Alive (subtotal) 11 (78.6) 5 (83.3) 16 (80) 11 (68.8) 4 (75.0) 15 (70.0)

CR 9 (64.3) 2 (33.3) 11 (55.0) 8 (72.7) 2 (66.7) 10 (71.4)

PR 2 (14.3) 1 (16.7) 3 (15.0) 1 (9.1) 1 (33.3) 2 (14.3)

PD 0 (0.0) 2 (33.3) 2 (10.0) 2 (18.2) 0 (0.0) 2 (14.3)

Lost 2 (14.3) 1 (16.7) 3 (15.0) 3 (18.8) 1 (25.0) 4 (19.0)

Dead 1 (7.1) 0 (0.0) 1 (5.0) 2 (12.5) 0 (0.0) 2 (9.5)

60 months, No. (%) .083 .372

Alive (subtotal) 10(90.9) 4 (80.0) 14 (87.6) 8 (72.7) 3 (100.0) 11 (80.1)

CR 10 (90.9) 2 (40.0) 12 (75.0) 7 (63.6) 3 (75.0) 10 (66.7)

PR 0 (0.0) 1 (20.0) 1 (6.3) 1 (9.1) 0 (0.0) 1 (6.7)

PD 0 (0.0) 1 (20.0) 1 (6.3) 0 (0.0) 1 (25.0) 1 (6.7)

Lost 1 (9.1) 0 (0.0) 1 (6.3) 2 (18.2) 0 (0.0) 2 (13.3)

Dead 0 (0.0) 1 (20.0) 1 (6.3) 1 (9.1) 0 (0.0) 1 (6.7)

Abbreviations: CFRT, conformal radiotherapy; CR, complete response; HFRT, hypofractionated radiotherapy; ICBT, intracavitary
brachytherapy; PD, progressive disease; PR, partial response; SD, stable disease.
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3. Utilization of conventional two-dimensional radiotherapy
treatment planning, which may contribute to poor dose
conformity and higher risk for treatment-related toxicity.

Mapanga et al18 reported that poor response to treatment
was significantly associated with advanced stages and
receiving less-than-recommended radiation dose. Treat-
ment toxicity, response, and outcome depend upon many

variables, and many of these factors relate to tumor biology
and patients’ general condition, and are potentially influ-
enced by HIV status.20

Themedian (IQR) age for patients who are HIV-positive was
41.0 (37.0-47.0) years compared with 48.5 (41.5-55.3)
years for HIV-negatives (P value = .001). The results show
that median age of patients who are HIV-positive and who

TABLE 3. Summary of Toxicities at Different Follow-Up Periods, Following HFRT and CFRT

Toxicity Grade

HFRT CFRT

HIV– HIV+ Total P HIV– HIV+ Total P

No. of patients (%) 66 (62.9) 39 (37.1) 105 (100.0) 68 (58.6) 48 (41.4) 116 (100.0)

At the end of treatment, No. (%)

Grade 1 65 (98.5) 37 (94.9) 102 (97.1) .749 67 (98.5) 43 (89.6) 110 (94.8) .549

Grade 2 1 (1.5) 2 (5.1) 3 (2.9) 1 (1.5) 4 (8.3) 5 (4.3)

Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (2.1) 1 (0.9)

3 months, No. (%) .809 .214

Grade 0 12 (27.3) 7 (21.2) 19 (24.7) 27 (51.9) 19 (52.8) 46 (52.3)

Grade 1 29 (65.9) 24 (72.7) 53 (68.8) 25 (48.1) 15 (41.7) 40 (45.5)

Grade 2 3 (6.8) 2 (6.1) 5 (6.5) 0 (0.0) 2 (5.6) 2 (2.3)

6 months, No. (%) .699 .362

Grade 0 8 (25.8) 6 (25.0) 14 (25.5) 29 (59.2) 14 (51.9) 43 (56.6)

Grade 1 21 (67.7) 16 (66.7) 37 (67.3) 20 (40.8) 12 (44.4) 32 (42.1)

Grade 2 2 (6.5) 1 (4.2) 3 (5.5) 0 (0.0) 1 (3.7) 1 (1.3)

Grade 3 0 (0.0) 1 (4.2) 1 (1.8)

12 months, No. (%) .488 .463

Grade 0 10 (38.5) 5 (29.4) 15 (34.9) 20 (64.5) 8 (57.1) 28 (62.2)

Grade 1 15 (57.7) 9 (52.9) 24 (55.8) 9 (29.0) 6 (42.9) 15 (33.3)

Grade 2 1 (3.8) 1 (5.9) 2 (4.7) 2 (6.5) 0 (0.0) 2 (4.4)

Grade 3 0 (0.0) 1 (5.9) 1 (2.3) — — —

Grade 4 0 (0.0) 1 (5.9) 1 (2.3) — — —

24 months, No. (%) .488 .396

Grade 0 9 (52.9) 5 (41.7) 14 (48.3) 11 (52.4) 4 (40.0) 15 (48.4)

Grade 1 7 (41.2) 6 (50.0) 13 (44.8) 9 (42.9) 4 (40.0) 13 (41.9)

Grade 2 1 (5.9) 0 (0.0) 1 (3.4) 1 (4.8) 2 (20.0) 3 (9.7)

Grade 3 0 (0.0) 1 (8.3) 1 (3.4) — — —

36 months, No. (%) .357 .415

Grade 0 10 (71.4) 3 (50.0) 13 (65.0) 7 (46.7) 4 (80.0) 11 (55.0)

Grade 1 4 (28.6) 3 (50.0) 7 (35.0) 7 (46.7) 1 (20.0) 8 (40.0)

Grade 2 — — — 1 (6.7) 0 (0.0) 1 (5.0)

48 months, No. (%) .094 .837

Grade 0 9 (81.8) 2 (40.0) 11 (68.8) 8 (72.7) 2 (66.7) 10 (71.4)

Grade 1 2 (18.2) 3 (60.0) 5 (31.3) 3 (27.3) 1 (33.3) 4 (28.6)

60 months, No. (%) .262 .279

Grade 0 8 (80.0) 2 (50.0) 10 (71.4) 7 (87.5) 3 (75.0) 10 (83.3)

Grade 1 2 (20.0) 2 (50.0) 4 (28.6) 1 (12.5) 0 (0.0) 1 (8.3)

Grade 2 0 (0.0) 1 (25.0) 1 (8.3)

Abbreviations: CFRT, conformal radiotherapy; HFRT, hypofractionated radiotherapy.
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have cervical cancer was nearly a decade lower than that of
patients who are HIV-negative (41 years v 48.5 years). A
comparable inclination is observed in age groups, where a

bigger portion of patients who are HIV-positive presents at
lower age group comparedwith patients who are HIV-negative,
and the difference is statistically significant (P = .0001), in
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FIG 2. Kaplan-Meier plots and at-risk tables comparing OS probability for (A) CFRT/HIV– versus CFRT/HIV+, (B) HFRT/HIV– v
HFRT/HIV+, (C) CFRT/HIV– v HFRT/HIV–, (D) CFRT/HIV+ v HFRT/HIV+, (E) total CFRT v total HFRT, and (F) all HIV– v all HIV+.
CFRT, conventional radiotherapy; HFRT, hypofractionated radiotherapy; OS, overall survival.
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agreement with other studies.20,26 This has been attributed to
the fact that the high virulence and hence the progression of
HPV infection to cause invasive cervical cancer are faster in
patients who are HIV-positive than in patients who are
seronegative.27 There was no significant statistical dif-
ference (P value = .058) in the overall treatment time
between patients who are HIV-positive and HIV-negative,
in contrary to Gichangi et al,19 who reported that patients
who are HIV-positive were twice as likely to have treatment
interruptions. They further reported that those infected
with HIV were younger and had advanced cervical cancer
compared with those who were HIV-negative. Advanced
cervical cancer stage, immunosuppressive level including
those on HAART, and multisystem toxicities because of
treatment are associated with inferior treatment comple-
tion, prognostic outcomes, and survival outcomes.

Nearly 40% of all patients with cervical cancer were HIV-
positive, compared with 7.1%, which at that time was
Uganda’s HIV/AIDS incidence rate for women age 15 years
and older.28 This suggests that HIV is one of the main
contributors to the cervical cancer burden. Other studies
even reported much higher prevalence rates. For example,
Chambuso et al29 reported that the prevalence of cervical
cancer lesions was 71.8% in the HIV-positive women
compared with 27.3% in the HIV-negative.

Further prospective, randomized, conformal radiotherapy
studies and are needed in the investigation of best care of
LACC, many of whom are also infected with HIV. Exploration
is needed to find out whether there are biological differences
between tumors seen in young and older generation or if it is
the HIV influence and whether these need to be addressed
differently. Three recent systematic review studies of the
optimal management of cervical cancer in patients who are
HIV-positive have indicated that currently there are no
standard guidelines and that there is limited literature re-
garding the management of patients who are HIV-positive
diagnosed with cervical cancer and that these are managed
like their HIV-negative counterparts.18,30

The median follow-up time in this study is lower compared
with the 5-year results of 28 months reported by Cetina
et al31 for LACC; our results are, however, comparable with
other studies from limited-resource settings.32 Following are
the limitations of this study:

1. The use of 2-fields (AP/PA) 2D treatment planning:
i. Failure to raise the dose to ≥ 85.0 Gy of both EBRT
and ICT—required for most LACC.

ii. Anticipated increased toxicity.
2. Treatments were done on a Cobalt-60 unit that had a

somewhat low-dose rate.
3. Radiation therapy treatment (EBRT plus ICBT) and

chemotherapy were received inappropriately.
4. This was a retrospective study, mainly observational and

descriptive; hence, comprehensive complication rates,
particularly the major treatment-related side effects,
could have been undetected.

Our department will commence on a prospective ran-
domized study to assess a 3-week 45.0 Gy/15# HFRT
schedule versus a 5-week 50.0 Gy/25# CFRT regimen for
the treatment of LACC, taking into consideration the
serostatus of the patients. Patients will be treated with
IMRT/VMAT 6 MV or 10 MV photons, with weekly che-
motherapy (cisplatin 40 mg/m2) followed by HDR bra-
chytherapy (8.0 Gy × 3#) to point A, once a week. There are
currently two NIH randomized studies, comparing con-
current chemoradiation CFRT with HFRT, followed by
brachytherapy for the treatment of LACC. The first33 admits
stages IIIA, IIIB, and IIIC, comparing 50 Gy/25# with
37.5 Gy/15#, plus ICBT 28 Gy (7 Gy/4#) to point A with
weekly cisplatin. The second34 admits stages IB2, IB3, IIA,
and IIB, comparing 45.0 Gy/25# with 40.0 Gy/15#, plus
three or four fractions of ICBT with weekly cisplatin.

In conclusion, the 5-year overall survival rates of HIV-positive
womenwas significantly lower than those of their HIV-negative
counterparts treatedwith either HFRT or CFRT. Therewere no
significant statistical differences in toxicity profiles between
patients who are HIV-positive and HIV-negative treated with
either HFRT or CFRT. No significant statistical differences
were noted in survival rates for patients with LACC and known
HIV serology treated with either HFRT or CFRT. In low-income
centers with high cervical cancer burden, the shorter regimen
of 45.0 Gy/15# can be advantageous to both patients and
treatment centers because of (1) shorter overall machine time,
resulting in reduced time patients take while waiting to
commence EBRT, (2) shorter hospital stays, resulting in better
patient compliance, and (3) many patients are treated within
the same time frame, thereby saving resources.
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