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PURPOSE There are limited data on management of cervical cancer in women living with HIV in the modern
antiretroviral therapy era. The study aimed to evaluate outcomes and toxicities of these patients treated with
radiotherapy.

MATERIALS AND METHODS A retrospective analysis of HIV-positive cervical cancer patients treated with ra-
diotherapy between 2011 and 2018 was conducted at a tertiary care center in India.

RESULTS Eighty-two HIV-positive cervical cancer patients treated with radiotherapy were identified. Their
median age was 45 years. Seventy-four (90%) patients received radiotherapy with curative-intent and eight
patients received palliative radiotherapy. Median CD4 count at the start of treatment was 342 cells/mm?®
(interquartile range: 241-531). Among patients planned for definitive radiotherapy, concurrent cisplatin was
planned in 52 (70%) patients with a median of four chemotherapy cycles, and 81% (n = 60) patients received
brachytherapy. Among patients who received brachytherapy, the median prescription dose was 80 Gy. Seventy-
seven patients completed their prescribed treatment. At a median follow-up of 37 months, 3-year disease-free
survival of patients planned with curative-intent was 54%. On multivariate analysis, treatment completion was
associated with favorable disease-free survival. Grade I1I/1V acute gastrointestinal toxicity was seen in five (6.8%)
patients, whereas 30% patients had grade IlI/IV acute hematologic toxicity. All these patients completed their
planned radiotherapy with good supportive care.

CONCLUSION Standard treatment of chemoradiation should be planned in women living with HIV with well-
managed HIV presenting with locally advanced cervical cancer. Our study highlights the need for optimal
management of these patients by a multidisciplinary team with intensive supportive care to ensure completion of
planned treatment to achieve better outcomes.

JCO Global Oncol 8:e2100312. © 2022 by American Society of Clinical Oncology
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INTRODUCTION individuals diagnosed with HIV irrespective of CD4

Cervical cancer is one of the most common cancers
among women worldwide and a leading cause of
cancer-related mortality. It is the second most com-
mon cancer among women in India, and majority of
the patients (60%) present in locally advanced stage.’
Radiotherapy with concurrent cisplatin-based che-
motherapy remains the standard of care for locally
advanced cervical cancer on the basis of phase lll
randomized controlled trials and meta-analyses.?®

The incidence of cervical cancer is more common in
women living with HIV (WLWH) compared with HIV-
negative women.®” WLWH are susceptible to persis-
tent human papillomavirus infection, which can
subsequently lead to cervical cancer.® In India, HIV
incidence was estimated at 0.05 per 1,000 uninfected
population in 2019.° The national guidelines recom-
mend initiation of antiretroviral therapy (ART) in all

counts or on the basis of WHO clinical staging.*°

WLWH and cervical cancer usually present at locally
advanced stage, especially in developing world probably
because of barriers in cervical cancer screening.!''2
According to the National Comprehensive Cancer Net-
work guidelines and the International Atomic Energy
Agency health report, maodifications to cancer treatment
are not recommended solely on the basis of HIV
status.*>'* However, chemoradiation has been associated
with high risk of acute toxicities because of the immu-
nocompromised state of these patients. Moreover, many
antiretroviral drugs cause interactions with chemothera-
peutic agents leading to their altered efficacy or increased
toxicity.*>1¢ Additionally, protease inhibitors have also been
known to have radiosensitizing properties.'”

There have been conflicting results in the outcomes of
cervical cancer treatment in WLWH compared with
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CONTEXT

Key Objective

This study aimed to understand the impact of HIV on the outcomes of cervical cancer in patients treated with radiotherapy in
the modern antiretroviral therapy era.

Knowledge Generated

HIV-positive women with cervical cancer need special attention to ensure completion of the planned treatment for optimizing
their outcomes. In the current study, only 40% of patients planned for chemotherapy could receive four or more cycles of
concurrent cisplatin, whereas 81% patients could complete the planned radiotherapy. The acute toxicities, especially
hematologic toxicity, appear to be higher in these patients, necessitating the need for good supportive care during
treatment.

Relevance

This study highlights the importance of management of these patients by a multidisciplinary team to ensure better compliance
to cervical cancer treatment for achieving better outcomes. The 3-year disease-free survival and overall survival of 54% and
60%, respectively, suggest a scope for improvement in the treatment strategy to optimize results.

patients without HIV.11121819 There has been heterogeneity
in the treatment protocols adopted in these patients be-
cause of concerns regarding toxicity and compliance to the
aggressive treatment. With paucity of data available in
patients with well-managed HIV, it is imperative to un-
derstand the impact of standard treatment with respect to
survival outcomes, toxicities, and compliance to the
treatment. The current study aims to evaluate the outcomes
of WLWH and cervical cancer treated with radiotherapy and
report the toxicities and compliance to treatment.

MATERIALS AND METHODS

Patients with histologically proven invasive and preinvasive
cervical cancer and enzyme-linked immunosorbent
assay—confirmed HIV infection who had received radio-
therapy at Tata Memorial Hospital, Mumbai, from 2011 to
2018 were included in this retrospective study. The study
was approved by Institutional ethics committee (IEC) of our
Institute. A waiver of consent was obtained from IEC.

Patient and Tumor Characteristics

HIV clinic database and radiation oncology information
system were used to identify the patients, and their details
were collected through electronic medical records and
case files. Only the patients who were lost to follow-up were
contacted via telephone, and their telephonic consent was
taken. All the patients were evaluated with clinical history,
physical examination, imaging of abdomen and pelvis, and
chest x-ray, and were staged according to the FIGO staging
system 2009.

ART Details

As a part of routine work-up, all patients are tested for HIV at
our center. These patients were sent to ART clinics before
initiation of treatment and their baseline CD4 counts were
obtained. The ART regimen used in the study period in-
cluded tenofovir, lamivudine and efavirenz, or tenofovir,
lamivudine, and nevirapine.

2 © 2022 by American Society of Clinical Oncology

Treatment Details

Patients planned to be treated with curative-intent were
offered definitive (chemo)radiation followed by intracavitary
brachytherapy. Patients with extensive disease in the pelvis
were planned for palliative radiotherapy. External-beam
radiotherapy (EBRT) was delivered to the whole pelvis
with conventional technique, that is, standard antero-posterior
and postero-anterior portal or box technique or conformal
technique to a dose of 45-50 Gy with conventional frac-
tionation followed by three to four fractions of intracavitary
brachytherapy to a dose of 6-7 Gy per fraction. Once weekly
cisplatin at 40 mg/m? was given during EBRT in patients with
Eastern Cooperative Oncology Group performance score < 2,
creatinine clearance > 40 mL/min, and CD4 count exceeding
200 cellssmm?3. Patients were reviewed weekly to assess
toxicities during treatment. Patients planned with palliative
intent received 10 Gy/fraction every month for 3 months and
were offered intracavitary brachytherapy in case of good re-
sponse to EBRT. Grading of acute toxicities was done using
Radiation Therapy Oncology Group radiation morbidity
scoring criteria.

After completion of the treatment, patients were followed up
with clinical history, physical examination, and imaging
when needed. Late adverse effects were documented using
Radiation Therapy Oncology Group scoring scheme.

Statistical Analysis

The primary objective of the study was to determine
disease-free survival (DFS). DFS was defined by any re-
currence or death, and overall survival (OS) was defined by
death because of any cause. The patients who defaulted
during treatment and were lost to follow-up were excluded
from the survival analysis. Survival outcomes were obtained
using Kaplan-Meier method. Univariate analysis was done
using chi-square test to evaluate the impact of factors on
DFS, and factors with a P value < .10 were included in
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multivariate analysis, which was done with Cox propor-
tional hazard regression model. All statistical analyses
were performed with SPSS v23 software (SPSS Inc,

Chicago, IL).
RESULTS

Patient and Disease Characteristics

Among 106 patients who were planned for radiation during
the period, 24 patients were excluded (18 patients for not
returning for treatment and six patients being referred to

TABLE 1. Patient and Disease Characteristics

Characteristic

No. (%); N = 82

Median age at diagnosis (IQR), years 45 (40-50)
Age, years
<45 43 (52.4)
> 45 39 (47.6)
Baseline ECOG PS
<2 75 (91.5)
> 2 3(3.7)
Missing 4 (4.9)
Education
Primary school or less 60 (73.2)
More than primary school 22 (26.8)
Background
Urban 57 (69.5)
Rural 25 (30.5)

Median monthly income (IQR), I

3,000 (2,000-8,000)

Histology

Squamous cell carcinoma 74 (90.2)

Adenocarcinoma 6(7.3)

Adenosguamous 1(1.2)

CIN 1(1.2)
Disease stage

FIGO stage | (IB1, I1B2) 8 (9.8)

FIGO stage Il (IIA, 11B) 30 (36.6)

FIGO stage III (IlIA, 11IB) 39 (47.6)

FIGO stage IVA 2 (2.4)

CIN Il 1(1.2)
Median hemoglobin (IQR), g/dL 11.1 (10.1-11.95)
Median serum albumin (IQR), g/dL 4 (3.8-4.2)
Median serum creatinine (IQR), mg/dL 0.8 (0.7-0.85)

CD4 count at the start of treatment, median (IQR),

cells/mm?3

342 (242-531)

Patients diagnosed to have HIV before cancer diagnosis 63 (77)

Duration of ART before cancer diagnosis (IQR), months

Abbreviations: ART, antiretroviral therapy; CIN, cervical intraepithelial neoplasia;

35 (14-74)

ECOG PS, Eastern Cooperative Oncology Group performance status; IQR,

interquartile range.
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other centers). Hence, a total of 82 HIV-positive cervical
cancer patients treated with radiotherapy were included in
the study. The median age of the patients was 45 years
(interquartile range [IQR]: 40-50 years). Majority of them
(95.1%) had locally advanced disease at presentation. The
median CD4 count at the start of treatment was 342 cells/
mm? (IQR: 241-531). Sixty-three (77%) patients had his-
tory of HIV before cancer diagnosis. Among those, 53
(84%) patients were already on ART. Remaining patients
commenced ART either at the beginning or during radio-
therapy. Patient and disease characteristics have been
summarized in Table 1.

Treatment

Table 2 highlights the treatment-related characteristics.
Seventy-four (90.2%) patients received radiotherapy with
curative-intent, whereas eight patients were offered pal-
liative radiotherapy. A single patient diagnosed with cer-
vical intraepithelial neoplasia grade Il received definitive
high-dose-rate brachytherapy to a dose of 7 Gy/fraction for
five fractions. The median EBRT dose for patients of in-
vasive cervical cancer treated with curative-intent was
50 Gy (IQR 46-50 Gy). All the patients received planned
dose of EBRT, except four (5.4%) patients, of whom three
(4%) discontinued treatment and were lost to follow-up. A
single patient had disease progression during EBRT and
received palliative radiotherapy afterward. Concurrent
cisplatin was planned for 52 (71.2%) patients. Among
those, 29 (40%) patients received at least four cycles of
weekly cisplatin. CD4 count < 200 cells/mm?® was the
most common reason for chemotherapy not being plan-
ned (n = 8, 40%), followed by defaulted visits to medical
oncology clinics (n = 3, 15%) and poor renal function
(n=2,10%). Among 52 patients, for whom chemotherapy
was planned, it was withheld during treatment in 15
patients, most commonly because of hematologic (n = 5)
and gastrointestinal (n = 4) toxicities. Majority of the
patients (80.8%) received brachytherapy. Noncompli-
ance to the treatment was the most common reason for
patients not receiving brachytherapy. The data on
equivalent dose at 2 Gy to point A were available for 33
patients. The median equivalent dose at 2 Gy to point A in
these patients was 80.6 Gy (IQR: 77.5-85 Gy).
Toxicities

Among 73 patients who received curative treatment, grade
[1/IV acute toxicity was seen in 24 (33%) patients. Most of
these patients (83.3%) had received concurrent chemo-
therapy. Five patients (6.8%) developed grade Ill acute
gastrointestinal toxicity. A single patient developed grade |l
skin toxicity and was managed conservatively. Grade Il
neutropenia was reported in 13 (17.8%) patients, whereas
grade IV neutropenia was noted in one patient (1.2%). Any
grade IlI/IV hematologic toxicity was seen in 22 (30%)
patients. Among those 19 (86%) patients had received
concurrent chemotherapy. However, all these patients
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TABLE 2. Treatment Characteristics of Patients Treated With Curative-Intent

Characteristic

No. (%); n =73

TABLE 3. Acute Toxicities Associated With (Chemo)Radiation
Toxicities (RTOG grading) No. (%); n =73

Median EBRT dose (IQR), Gy 50 (46-50) Skin
Completion of EBRT as planned < Grade 2 70 (95.9)
Yes 69 (94.6) > Grade 2 1(1.4)
No 4 (5.4) Missing 2 (2.7)
Concurrent chemotherapy planned Gl
Yes 52 (71.2) < Grade 2 66 (90.4)
No 20 (27.4) > Grade 2 5(6.8)
Missing 1(1.4) Missing 2 (2.7)
Reason for chemotherapy not being planned Genitourinary
CD4 < 200 cells/mm? 8 (40) < Grade 2 71 (97.3)
Unfit for chemotherapy 2 (10) > Grade 2 0 (0)
Patients defaulting visit to clinic 3(15) Missing 2(2.7)
Missing 7 (35) Anemia
No. of chemotherapy cycles (when planned for chemotherapy) < Grade 2 54 (74)
1 6 (11.5) > Grade 2 10 (13.7)
2 7 (13.5) Missing 9(12.3)
3 6 (11.5) Neutropenia
4 17 (32.7) < Grade 2 50 (68.5)
5 12 (23.1) > Grade 2 14 (19.2)
Received brachytherapy 59 (80.8) Missing 9 (12.3)
Reasons for not receiving brachytherapy Thrombocytopenia
Discontinued treatment during/after EBRT 10 (66.7) < Grade 2 57 (78.1)
Death after EBRT 1(6.7) > Grade 2 7 (8.6)
Disease progression on EBRT 1(6.7) Missing 9(12.3)
Missing 2 (14.3) Late toxicities
Median EQD2 point A (IQR),? Gy 80.6 (77.5-85) Bladder
Received radiation with at least four cycles of cisplatin and 28 (38.4) < Grade 2 45 (61.7)
brachytherapy > Grade 2 2(2.7)
Treatment response after 6 months of treatment® Missing 26 (35.6)
Complete response 25 (67.5) T —

Residual disease 12 (32.5) < Grade 2 46 (63)
Abbreviations: EBRT, external-beam radiotherapy; EQD2, equivalent dose at 2 > Grade 2 1(1.4)
Gy; IQR, interquartile range. Missing 26 (35.6)

Data available for 33 patients. Subcutaneous tissue
®Data available for 37 patients.
< Grade 2 47 (64.4)
> Grade 2 0 (0)
could complete their planned radiotherapy with good Missing 26 (35.6)

supportive care. One patient (1.4%) developed grade IV
late rectum toxicity in the form of rectovaginal fistula and
underwent diversion colostomy for the same. The toxicity
profile of these patients has been shown in Table 3.

Outcomes

A total of 66 patients treated with curative-intent were
considered for DFS analysis. The median follow-up in these
patients was 37 months (IQR: 19-74 months). Seven pa-
tients who discontinued treatment and were lost to follow-
up were not considered for DFS analysis. The 3-year DFS

4 © 2022 by American Society of Clinical Oncology

Abbreviation: RTOG, Radiation Therapy Oncology Group.

and 3-year OS for this cohort of patients was 53.5% and
86.1%, respectively, as depicted in Figures 1 and 2.
However, when lost to follow-up were considered as events
for survival analysis assuming that they received no salvage
treatment, the 3-year OS was found to be 60%. The results
of univariate analysis and multivariate analysis for various
factors predicting DFS are listed in Table 4. On univariate
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FIG 1. Kaplan-Meier curve showing DFS of 66 patients who
completed treatment with curative-intent. DFS, disease-free
survival.

analysis, CD4 counts more than 200 cells/mm?3, adminis-
tration of chemotherapy, completion of radiotherapy, and
completion of chemoradiation followed by brachytherapy
were associated with favorable DFS. Multivariate analysis
demonstrated that completion of radiotherapy was the most
important predictor of DFS. The local, pelvic nodal, para-
aortic nodal, and distant relapses were seen in 19.7%,
4.5%, 6%, and 16.7% patients, respectively. Out of those,
only a single patient with local recurrence and another with
isolated para-aortic recurrence were salvaged with bra-
chytherapy and EBRT, respectively.

DISCUSSION

Chemoradiation has been the standard of care for locally
advanced cervical cancer on the basis of level | evidence.®*
However, it has been a challenge in WLWH and cervical
cancer, in view of the interplay of multiple factors including
immunocompromised status, toxicities of the treatment, drug
interactions, poor nutritional status, and, to some extent, social
factors. Modern ART has led to dramatic improvement in the
immune status and, subsequently, survival in WLWH.2 HIV
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FIG 2. Kaplan-Meier curve showing OS of 66 patients who
completed treatment with curative-intent. OS, overall survival.
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management along with appropriate cervical cancer treatment
remains the cornerstone for the management of these patients
for optimal outcomes. The current study adds to the existing
limited literature regarding their management in modern ART
era. It represents one of the largest cohorts of WLWH and
cervical cancer treated with radiotherapy at a tertiary care
center. With a reasonable burden of HIV in India, it is also
essential to understand the impact of HIV on the outcomes
and toxicities of cervical cancer treatment in our patient
population and improvise their management protocols.

There have been discordant findings in the outcomes of
radiotherapy in WLWH and cervical cancer. An early pro-
spective study from Botswana®! and another retrospective
Brazilian study'? comparing outcomes of cervical cancer
treatment in HIV-positive and HIV-negative patients
revealed that HIV infection nearly doubled the risk of death.
Similarly, a study by Simonds et al*! showed significantly
lesser b-year OS in HIV-positive patients, compared with
HIV-negative patients. However, a subsequent study from
Botswana'® reported no difference in the OS in patients with
well-managed HIV receiving chemoradiation, compared
with HIV-negative women. The reasons for the discrepancy
as noted by Grover et al include higher median CD4 count,
longer median duration of ART, and all patients receiving
curative treatment with chemoradiation in the latter study.

CD4 counts have been an important parameter for deter-
mining immune status in HIV-positive patients.?? In our
study, only 71% patients planned for curative treatment
could be prescribed concurrent chemotherapy. CD4
count < 200 cells/mm?® was considered to be the most
common reason for not planning chemotherapy. Similarly,
a study by Simonds et al?® revealed that only 61% of their
HIV-positive patients were prescribed chemoradiation, and
the authors cited the same reason for not planning che-
motherapy in most of their patients. Although the data
regarding addition of concurrent chemotherapy to definitive
radiotherapy in patients with cervical cancer with CD4
count < 200 cells/mm? are lacking, chemotherapy has
usually been omitted in most of the studies because of
concerns regarding tolerability in those patients. Further-
more, in the current study, CD4 cell count < 200 cells/mm?
was found to be associated with adverse DFS on univariate
analysis. Hence, it is crucial to optimize ART and maintain
CD4 count level to plan effective cancer treatment strategies.

The data regarding toxicity profile of these patients are rela-
tively sparse. Most of the earlier studies have reported higher
rates of skin and gastrointestinal toxicities in WLWH treated
with radiotherapy.?* The only study from India evaluating the
outcome of radiotherapy in these patients showed enhanced
toxicity, poor response, and compliance to treatment.?® Grade
[II/IV dermatitis and gastrointestinal toxicity was observed in
27% and 14% patients, respectively, who received radio-
therapy alone. However, data regarding CD4 count and
management of HIV were lacking in the study. In the current
study, grade llI/IV acute gastrointestinal toxicity was seen in
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TABLE 4. Univariate and Multivariate Analyses for DFS
Univariate Analysis

chemoradiation randomized controlled trial of stage IlIB pa-
tients conducted at our institute.> Chemotherapy had to be
interrupted in 29% of our patients because of hematologic

Multivariate Analysis

Factors 3DYFesar P (95;',z cn P and gastrointestinal toxicities. This subsequently led to ad-
T — A7 — — mirjistration .of. iﬁadequate cycles of chemotherapy in those
s - patients. This is in contrast to the study by Simonds et al %
= wherein the authors reported renal dysfunction to be the
> 45 55 most common reason for incomplete cisplatin-based che-
CD4 count, cells/mm? .05 1.04 (031 .955  motherapy. Hence, careful monitoring of hematologic pa-
t0 3.44) rameters during chemoradiation needs to be done and
> 200 61.5 intensive supportive care needs to be provided in case of
< 200 22 toxicities. In the recent study by Grover et al'*® and in another
Duration of ART, years 055 215081 .12 study by Mdletshe et al,”” there was no difference in acute
to 5.69) hematologic and nonhematologic toxicities in patients re-
> 2 576 ceiving chemoradiation on the basis of HIV status. Similarly,
; 5 443 in the study of AIDS malignancy consortium, appropriately
Hemoglobin, gidL = — — selected WLWH and cervical cgnger wgre fgund tq tolerate
’ i standard treatment of chemoradiation with slightly higher but
<10 53.8 manageable hematologic toxicity.?® This emphasizes the fact
> 10 515 that concurrent chemotherapy needs to be planned care-

Received concurrent .05 298 (0.30 .355 fully, considering the immune status of the patient.
T v 22l There have been concerns of nephrotoxicity in patients with
Yes 58.2 tenofovir-based ART regimens receiving cisplatin. Hence, AIDS
No 35.6 malignancy consortium study had avoided tenofovir along with

Completion of EBRT and 0001 1271 (215 .005 cisplatin® Although most of our patients received either
brachytherapy to 75.34) tenofovir, lamivudine, and efavirenz, or tenofovir, lamivudine,
Yes 59.2 and nevirapine regimens, tenofovir was replaced by stavudine
No 0 (from 2011 to 2017) and abacavir (from 2018 onward) in case

Completion of chemoradiation 575 012 01300l 154 of decreased renal clearange a't our center. nggver, there was
(at least one cycle of cisplatin) 0 t0 2.123) no report of renal dysfunction in our study. Similarly, the study
followed by brachytherapy by Dryden-Peterson et al,'* which had used tenofovir-based

Overall treatment time, days 63 _ _ ART regimen, had also reported only one case of renal failure.
> 60 — Recently, ART centers in India have switched to dolutegravir-
- based regimen (Tenofovir-Lamivudine-Dolutegravir [TLDI),
=60 54.7 which is more effective and has lesser risk of drug resistance.

EQD2 to point A, Gy 49 — —  Although dolutegravir may augment serum creatinine level, its
> 80 67.7 potential interaction with cisplatin is not well documented and
< 80 54.5 remains an area of research.

FIGO 2009 stage 18 — —  As mentioned earlier, OS has been reported to be lower in
Stage | (IB1, IB2) 57.1 the early Botswana study and in another study from South
Stage 11 (1A, 1IB) 673 Africa.tt2! Evgn the recgnt study py Grover g’[lal19 reported
Stage 11l (1A, 111B) 93 2-year OS being 65% in the patients receiving standard

NOTE. Bold entries indicate significant P value (<0.05).
Abbreviations: ART, antiretroviral therapy; DFS, disease-free survival; EBRT,
external-beam radiotherapy; EQD2, equivalent dose at 2 Gy; HR, hazard ratio.

6.8% patients, which is comparable to that in the study by
Simonds et al.2® The incidence of grade llI/IV hematologic
toxicities in our study is higher than that in previous studies.
Thirty-percent of our patients had grade IlI/IV hematologic
toxicity, and most of them had received concurrent chemo-
therapy. Hence, both hematologic and nonhematologic grade
[I/IV toxicities appear to be higher in patients of the current
study when compared to that of HIV-negative patients in the

6 © 2022 by American Society of Clinical Oncology

treatment of chemoradiation. Although the OS appears to be
superior in this study (3-year OS: 86%) compared with
others, the retrospective nature of the study with many
patients lost to follow-up and censored precludes any such
interpretations being made. Moreover, it is very likely that
recurrences in patients who were lost to follow-up would not
have been salvaged. When lost to follow-up for patients who
had recurrences were considered as events in the analysis,
the 3-year OS was found to be 60%.

Not surprisingly, completion of radiotherapy including bra-
chytherapy was the most important predictor of DFS in this
study. Poor compliance to planned treatment has been cited
to be the most common reason for failure to complete
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treatment. Although the exact reasons for discontinuing
further treatment could not be ascertained, toxicities of the
aggressive treatment coupled with social factors can be the
possible explanations. Hence, intensive supportive care in-
cluding nutritional support and motivation to have good
adherence to the treatment needs to be provided. Man-
agement by a multidisciplinary team consisting of radiation
oncologist, medical oncologist, HIV specialist, dietician, and
medical social worker is of paramount importance.

The strength of the study is in the fact that the patients
received good-quality oncologic and infectious disease
management. All patients had CD4 counts routinely done
and were closely managed by HIV specialists. The study
remains one of the few series reporting pattern of recur-
rences in this patient population. All the patients were
clinically examined during each follow-up and therefore,
data on tumor response and recurrence and late toxicities
could be noted. The limitation of the study includes its retro-
spective nature. Furthermore, no direct matched comparison
was done with outcomes and toxicities of HIV-negative patients.
Some patients were lost to follow-up over years and could not
contribute to the recurrence and survival data. Additionally,
although HIV viral load is the most important marker
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