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Abstract

Purpose—To prospectively compare survival between human immunodeficiency virus (HIV)-
infected versus HIV-uninfected cervical cancer patients who initiated curative chemoradiation
therapy (CRT) in a limited-resource setting.
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Methods and Materials—Women with locally advanced cervical cancer with or without HIV
infection initiating radical CRT in Botswana were enrolled in a prospective, observational, cohort
study from July 2013 through January 2015.

Results—Of 182 women treated for cervical cancer during the study period, 143 women
initiating curative CRT were included in the study. Eighty-five percent of the participants (122 of
143) had stage I1/111 cervical cancer, and 67% (96 of 143) were HIV-infected. All HIV-infected
patients were receiving antiretroviral therapy (ART) at the time of curative cervical cancer
treatment initiation. We found no difference in toxicities between HIV-infected and HIV-
uninfected women. The 2-year overall survival (OS) rates were 65% for HIV-infected women
(95% confidence interval [CI] 54%-74%) and 66% for HIV-uninfected women (95% CI
49%-79%) (P =.70). Factors associated with better 2-year OS on multivariate analyses included
baseline hemoglobin >10 g/dL (hazard ratio [HR] 0.37, 95% CI1 0.19-0.72, £=.003), total
radiation dose =75 Gy (HR 0.52, 95% CI 0.27-0.97, £=.04), and age <40 years versus 40-59
years (HR 2.17, 95% CI 1.05-4.47, P=.03).

Conclusions—Human immunodeficiency virus status had no effect on 2-year OS or on acute
toxicities in women with well-managed HIV infection who initiated curative CRT in Botswana. In
our cohort, we found that baseline hemoglobin levels, total radiation dose, and age were associated
with survival, regardless of HIV status.

Introduction

Cervical cancer is one of the most common cancers in women globally, with sub-Saharan
Africa (SSA) bearing the highest burden (1). The most important risk factor for cervical
cancer development is chronic persistent human papillomavirus (HPV) infection (2). Women
with human immunodeficiency virus (HIV) infection are more likely to have persistent HPV
infection causing cervical abnormalities and cancer (3). This is particularly important in
SSA, where HIV infection is hyperendemic (4) and access to cervical cancer screening and
HPV vaccination is limited (5).

Botswana, a country in SSA (Fig. 1), has had one of the most severe HIV epidemics
globally, with more than 50% of women aged 25 to 45 years living with HIV and
consequently at risk for developing cervical cancer (4, 7, 8). In response, Botswana
developed the first public HIV treatment program in Africa, with coverage now exceeding
that of even the best-performing high-income countries (9). However, despite expanding
access to antiretroviral therapy (ART), cervical cancer incidence has not declined (10, 11).
As a result, public health interventions, such as a national cervical cancer screening program
and an HPV vaccination program, are being implemented in Botswana to reduce the burden
of locally advanced cervical cancer in the future (11, 12). However, it will take several years
to observe the benefits of such interventions.

High rates of HIVand cervical cancer in SSA underscore the urgent need to identify the
optimal therapy for HIV-infected women with cervical cancer, particularly as life expectancy
for HIV-infected women is increasing.
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Treatment of locally advanced cervical cancer with radiation therapy given concurrently
with cisplatin-based chemotherapy has become the global standard (13-15). However, the
outcomes of curative chemoradiation therapy (CRT) among HIV-infected patients are not
well described. Studies from the United States (16) and from Botswana (17) indicate that
survival may be poorer for HIV-infected compared with HIV-uninfected women with
cervical cancer; however, those studies had limited treatment data and included women
unable to receive CRT.

We sought to prospectively compare survival between HIV-infected versus HIV-uninfected
cervical cancer patients who initiated curative CRT in a limited-resource setting.

Methods and Materials

This prospective, observational, cohort study included women with cervical cancer who
presented for CRT between July 2013 and January 2015 at the only radiation oncology
facility in Botswana, located in the capital city of Gaborone (Fig. 1). Initial patient data,
including demographics, distance from the treatment facility, marital status, cancer screening
history, initial presenting symptoms, history of HIV, delays in presentation (defined as the
duration of symptoms before treatment and the duration between the first physician visit and
presentation for treatment), time to treatment initiation (defined as the time from biopsy to
treatment initiation), and treatment prescribed, were collected at the initial consultation
through patient interviews and review of medical charts. Chemotherapy cycles received were
recorded during weekly treatment visits. At the end of treatment the total radiation dose
received to point A was calculated using the radiobiological equivalent dose (EQD2)
formula (18). Tumor response was recorded from patient medical records at the end of
treatment.

All the data were collected electronically using predesigned data forms. Research software
available locally in Botswana was used to develop the study forms and save the data.

This study was reviewed and approved by the institutional review board at the University of
Pennsylvania and by the Ministry of Health in Botswana.

Main outcome

The primary endpoint of this study was overall survival (OS), defined as the time from the
scheduled end of CRT until death or until last contact with the patient. If a patient or next of
kin could not be reached by telephone, medical records were searched to determine vital
status or the date of the patient’s last visit to a health care facility, at which point the patient
was censored if vital status was not available. At the time of analysis, less than 10% of all
patients (or patients’ next of kin) were not reachable by phone, and their vital status was
obtained through the electronic medical records.

Cervical cancer treatment

Botswana’s government provides free publically delivered healthcare for all of its citizens.
However, radiation therapy is not currently available in the public sector. Therefore, patients
are referred to a private hospital for CRT, which is fully funded by the government (6, 11).
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Cervical cancer for each patient was staged clinically according to the International
Federation of Gynaecology and Obstetrics staging criteria (19). Basic laboratory studies (ie,
complete blood count, renal function test), chest x-ray, and abdominal ultrasound were done
before treatment. Patients with hemoglobin levels <10 g/dL received blood transfusions
when blood was available (limitations in the blood bank infrastructure translate into frequent
national shortages of blood). Women with good performance status (ie, Karnofsky
performance score of =270 [20], baseline hemoglobin level >8 g/dL, receiving ART if HIV-
infected, without renal dysfunction, or with distant metastatic disease) were offered radical
CRT, which consisted of 45 to 50 Gy whole-pelvis radiation, weekly concurrent cisplatin
treatment (35-40 mg/m?) for 5 cycles, and high-dose-rate (HDR) brachytherapy (7 Gy x 3
fractions or 6 Gy x 4 fractions) using either a tandem and ring applicator or a tandem and
ovoid applicator. Computed tomography—based treatment simulation with a 16-slice
computed tomography scanner was routinely performed for external beam treatment
planning and for the first brachytherapy fraction. Patients were treated on a linear accelerator
with either 4 fields (anterior/posterior and right/left lateral) or 2 fields (anterior/posterior).
Organs at risk were contoured, and dose was prescribed to point A. Subsequent
brachytherapy fractions used the plan from the initial fraction and were delivered by an
HDR 192|r afterloader (6, 21).

Antiretroviral treatment

Toxicity

Follow-up

The Botswana National ART program provides ART free of charge to all citizens (4, 7, 8).
During the study period, patients with CD4 cell counts of =350 cells/pL, with cervical
cancer, or with other World Health Organization HIV stage 3 or 4 conditions (22) were
eligible for ART. Standard first-line ART included a combination of tenofovir, emtricitabine,
and efavirenz (5). All study participants with a negative or unknown HIV status were tested
for HIV before the initiation of cancer treatment. Antiretroviral therapy was started for all
HIV-infected patients who had not yet received it before cervical cancer diagnosis.

During cancer treatment the patients were evaluated weekly to determine hematologic
toxicity, renal function, and nonhematologic toxicity according to Common Terminology
Criteria for Adverse Events version 4.0 grading (23). Hematologic function was evaluated
weekly from complete blood counts, hemoglobin levels (g/dL), white blood cell counts
(x109/L), and absolute neutrophil counts (x10%/L). Renal function was measured as serum
creatinine (umol/L). Patients were evaluated weekly for the following: performance status
using Karnofsky performance score, fatigue, weight loss, gastrointestinal toxicity (eg,
nausea, vomiting, diarrhea), urinary toxicity (eg, frequency, urgency, incontinence), and
radiation dermatitis.

Follow-up care after cancer treatment is not routinely done in Botswana owing to limited
personnel in oncology and challenges (distance and cost) for patients to travel to the
oncology clinic. For this study, follow-up after treatment was done by telephone at 6 weeks
after treatment and then every 3 months thereafter; questions were asked to assess toxicity or
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cancer recurrence. Patients with any symptoms consistent with a recurrence (eg, new pain or
bleeding) were asked to return to the clinic.

Statistical analysis

Results

Patient demographics, clinical and treatment characteristics, and type and severity of acute
toxicity were compared between HIV-infected and HIV-uninfected patients using 2 tests.
Student’s ttests or nonparametric tests were used, as appropriate. Overall survival was
estimated using the Kaplan-Meier method (24). Cox regression models were used to identify
factors associated with OS. Univariate analyses were done after purposeful selection, and
factors with Pvalues of < .10 or with clinical significance were included in a multivariate
analysis. The final model included 143 patients and 46 events. No collinearity was noted
between any of the factors in the final model. All tests were 2-tailed, and P values of < .05 in
multivariate analysis were considered statistically significant. All statistical analyses were
carried out using commercially available software (STATA version 13; StataCorp, College
Station, TX).

Of the 182 patients with cervical cancer expected to receive CRT during the study period, 39
were excluded (30 for not receiving any chemotherapy, 6 for treatment with a palliative
radiation dose, and 3 who did not return for treatment), resulting in 143 patients (79%)
included in this analysis. The median follow-up time for all patients was 630 days
(interquartile range [IQR], 349-842 days), including 633 days (IQR, 348-819 days) for HIV-
infected patients and 627 days (IQR, 396-885 days) for HIV-uninfected women. Forty-six of
the women (32%) died during the follow-up period.

Patient, disease, and treatment characteristics are shown in Tables 1 and 2.

Two-thirds (67% [96 of 143]) of the patients were HIV-infected. Relative to HI\-uninfected
patients, HIV-infected patients were younger, were more likely to be single, were more
likely to have been screened for cervical cancer at least once, and were more likely to live a
greater distance from the treatment facility. Patients with HIVinfection presented with
earlier-stage disease than HIV-uninfected patients (P =.04).

In terms of other patient characteristics, baseline hemoglobin levels were higher in the HIV-
uninfected group (median 11.3 g/dL; IQR, 9.2-12.1 g/dL) than in the HIV-infected group
(median 10.6 g/dL; IQR, 10.5-13 g/dL) (P = .04), and baseline serum creatinine levels were
also higher in the HIV-uninfected group (median 54 pmol/L; IQR, 47-62 pmol/L) than in the
HIV-infected group (median 50 pmol/L; IQR, 41-57 ymol/L) (P =.02).

Among the HIV-infected patients, the median CD4 cell count at the time of cervical cancer
diagnosis was 481 cells/uL (IQR, 351-579 cells/uL). At the time of presentation for CRT,
96% (92 of 96) of the HIV-infected patients had already been taking ART for a median of 84
months (IQR, 24-120 months). The 4 remaining HIV-infected patients began ART before
they initiated cervical cancer treatment.
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No difference was found between HIV-infected and HIV-uninfected groups in treatment
duration or cancer treatment received (Table 2).

Hematologic values and nonhematologic toxicity during and after treatment for the HIV-
infected and HIV-uninfected groups are shown in Table 3. No differences were found in
nadir hemoglobin, absolute neutrophil count, or white blood cell count during or after
treatment according to HIV infection status; serum creatinine levels were higher for the
HIV-uninfected group after treatment (2= .008), but all values remained within normal
limits. Overall, radiation dermatitis and gastrointestinal symptoms were the most common
nonhematologic forms of toxicity, with 55% of both groups having grade >2 radiation
dermatitis and more than half of both groups having grade =2 gastrointestinal symptoms.

With a median follow-up interval of 630 days, the 2-year OS rate for all patients was 65.5%
(95% confidence interval [CI] 56%-73%) overall, 65% (95% Cl 54%-74%) for HIV-infected
patients, and 66% (95% CI 49%-79%) for HIV-uninfected patients (£ =.70) (Fig. 2). On
univariate Cox regression analysis, a baseline hemoglobin level of >10 g/dL, receipt of a
radiation dose =75 Gy, and receipt of >4 cycles of chemotherapy (compared with 1 cycle)
were associated with a better 2-year OS (Table 4). Human immunodeficiency virus status,
however, had no effect on 2-year OS. In a multivariate analysis, a baseline hemoglobin level
>10 g/dL (hazard ratio [HR] 0.37, 95% CI 0.19-0.72) and receipt of a total radiation dose
275 Gy (HR 0.52, 95% CI 0.28-0.99) were associated with better 2-year OS, whereas older
age (40-59 years vs <40 years) (HR 2.17, 95% CI 1.05-4.47) was associated with worse 2-
year OS. Human immunodeficiency virus status was not associated with 2-year OS in this
analysis (Table 4).

Discussion

In this large, prospective, observational cohort study of women with locally advanced
cervical cancer beginning curative CRT in Botswana, we did not identify differences in 2-
year OS rates between women who were HIV-infected and taking ART and women who
were HIV-uninfected. Furthermore, we did not identify any significant differences in
hematologic or nonhematologic toxicity according to HIV status. A baseline hemoglobin
level >10 g/dL, receipt of a total radiation dose =75 Gy, and age <40 years were all
associated with improved survival, independent of HIV status.

Our results are consistent with both prospective and retrospective studies of other
malignancies in the United States, such as anal cancer and lung cancer, which have
demonstrated similar stage-specific survival in HIV-infected versus HIV-uninfected patients
starting curative therapy in the modern ART era (25-27). However, our findings are
discordant with results from a previous study in Botswana by Dryden-Peterson et al (17)
(2016), from an analysis of administrative datasets of women in the United States with
cervical cancer by Coghill et al (16) (2015), and from a retrospective study in Brazil by
Ferreira et al (28) (2017). Those studies estimated a 1.7- to 2.0-fold increased risk of death
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associated with HIV infection. There are, however, several key differences between our
study and those prior studies that may explain our discordant findings (16, 17, 28). In
contrast to our study in which only women being treated with curative CRT were included,
the 3 previous studies included women being treated with both palliative and curative intent.
Many patients in the 3 previous studies were not receiving ART, and the patients in the 3
previous studies had lower CD4 cell counts overall. For example, in Ferreira et al (28)
(2017), the median CD4 count was 263 cell/uL (95% CI 137-368 cell/uL), and only 63% of
the HIV-infected patients were known to be taking ART. In our study, all of the HIVV-infected
patients were receiving ART for a median of 84 months when the cancer treatment was
initiated, and the median CD4 count was 481 cells/uL. An initial exploratory analyses of all
182 enrolled patients (including those who subsequently did not receive CRT) showed
reduced survival among HIV-infected women, a finding similar to those reported in the
studies mentioned above (Fig. E1 and Table E1; available online at www.redjournal.org).
However, when the analysis was restricted to those women who initiated curative CRT, HIV
status was not found to be a predictor of OS. Furthermore, both Dryden-Peterson et al (17)
(2016) and Ferreira et al (28) (2017) were also limited by their inability to adjust for
hemoglobin levels, an important clinical predictor, as well as by missing details about
chemotherapy and radiation treatment history. Our study demonstrates that patients with
well-controlled HIV infection who are receiving ART and initiate curative CRT have
outcomes similar to those of HIV-uninfected individuals and also highlights the critical
importance of prospectively measuring and accounting for all clinical-and treatment-related
confounders known to affect treatment outcomes and OS. However, HIV infection may be
associated with an inability to initiate curative treatment owing to immune dysfunction, with
poor performance status from inadequately managed HIV, or with physician bias against
administering chemotherapy to HIV-infected women (29-32).

We also found that for women receiving ART with well-controlled HIV infection, as
demonstrated by high median CD4 counts and high rates of ART coverage, the toxicity
associated with curative CRT is equivalent to that in HI\V-uninfected women. Another recent
study from the SSA region noted a similar difference in treatment-related toxicity for HIV-
infected and HIV-uninfected women who initiated curative CRT (33). However, those
findings stand in contrast to previous studies from SSA, showing that HIV-infected women
had worse rates of treatment completion (external beam radiation, brachytherapy, and
chemo-therapy), treatment response, and treatment tolerance compared with HIV-uninfected
patients (30, 31). It is important to note that in those studies, most patients were started on
ART when treatment for cervical cancer was initiated, which may also account for worse
treatment outcomes and poor tolerance of treatment due to immune reconstitution before
beginning cancer treatment (34-37).

Baseline hemoglobin levels were associated with 2-year OS. This finding is consistent with
observations in several previous studies of patients with locally advanced cervical cancer
(38, 39). Hemoglobin levels are thought to influence outcomes in cervical cancer through
factors including a hypoxic tumor micro-environment leading to radiation resistance or
worsened biology, larger tumors, and more-aggressive phenotypes (40-42).
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Notably, there was no difference in treatment received between HIV-infected and HIV-
uninfected patients in our cohort. Essentially, every patient who initiated curative CRT
completed it in <56 days, and more than 70% of all patients were able to complete
brachytherapy. These rates are higher than those reported in the United States (43) and are
also higher than those reported in other studies of HIV-infected women (44). In the present
analysis, the total EQD2 radiation dose was associated with 2-year OS. For locally advanced
cervical cancer, the recommended total EQD2 dose to the tumor volume is >85 Gy, and a
dose—tumor response relationship has been repeatedly demonstrated (45). However, such
doses are difficult to achieve with HDR brachytherapy for locally advanced tumors while
still respecting normal tissue limits without magnetic resonance imaging—guided
brachytherapy, which is not readily accessible in most limited-resource settings where the
incidence of cervical cancer is highest (46).

In our cohort, HIV-infected women presented with earlier-stage disease than HIV-uninfected
women: 25% of the HIV-infected women versus 43% of the HIV-uninfected women
presented with stage I11-1V disease. It was also noted in our data that more HIV-infected
women than HIV-uninfected women had been screened for cervical cancer at least once in
their lifetime. This imbalance may reflect the increased health access for cervical cancer
screening available to women who are HIV-infected in Botswana (47, 48).

A key strength of this study is that it is one of the largest cohort studies of women with HIV
infection who are well managed on ART and receiving curative CRT for cervical cancer,
with complete treatment data available, systematic review of toxicity during treatment, and
robust follow-up data. Although other studies have examined the outcomes of HIV-infected
versus HIV-uninfected women with cervical cancer receiving radiation therapy, to our
knowledge this is the first study to report that HIV status does not affect 2-year OS in
women with well-managed HIV infection and receiving ART being treated with curative
CRT for cervical cancer, and that standard of care CRT was well tolerated in HIV-infected
patients with cervical cancer.

Our findings are, however, subject to some limitations. Survival was better than anticipated:;
consequently, the power to detect clinically important effects of HIV on survival was
limited. Although the results do not suggest impaired outcomes in HIV-infected women
receiving CRT, it is possible that our study was underpowered to identify more modest effect
sizes. A relative lack of power to identify factors associated with survival in this cohort was
further evidenced by the trends found between the association of cancer stage (P =.092) and
the number of chemotherapy cycles (£=.053) with OS. An additional limitation is that
median follow-up for our study was 630 days. Our conclusions are limited to this time
period, and we have limited power to comment on longer-term differences in survival
(beyond 2 years) in the 2 groups. The study design was also limited in its ability to
determine whether HIV infection was associated with the initiation of curative CRT among
patients who were intended to receive it, a factor that will be investigated in future studies.
All of our HIV-infected patients were receiving ART before starting CRT, with a median
CD4 count of 481 cells/uL. A lack of effect of HIV infection over clinical outcomes could
be due to high rates of ART coverage and well-preserved immune system function in our
cohort. However, our cohort does not allow for testing this specific hypothesis, given the
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lack of a control group (HIV-infected cervical cancer patients not receiving ART). In
Botswana, as in other limited-resource settings, radiographic imaging is not widely
available. As a result, up to 60% of the women in our study may have had extrapelvic
metastases, which could influence the tolerability of treatment as well as survival (49).
Furthermore, follow-up was largely limited to telephone calls, and as a result, data on tumor
recurrence are limited. Nonetheless, the findings of this study are significant and shed light
on the lack of influence of HIV status on the 2-year OS of patients receiving curative CRT
for cervical cancer.

In summary, no differences were detected in 2-year OS rates between HIV-infected women
receiving ART with cervical cancer and HIV-uninfected women with cervical cancer who
were able to initiate curative CRT in Botswana. Hemoglobin levels at baseline, total
radiation dose, and age were associated with survival in these patients. No differences in
acute toxicity were noted in the HIV-infected versus HIV-uninfected women. The results of
this study indicate that HIV-infected women receiving ART with well-managed HIV and
newly diagnosed cervical cancer should receive standard-of-care radical CRT, just like HIV-
uninfected women, for the best possible outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Summary

Human immunodeficiency virus (HIV) status did not impact 1-year overall survival of
cervical cancer patients who initiated curative chemoradiation in Botswana. Women with
well-managed HIV infection and taking antiretroviral therapy, who were able to initiate
curative chemoradiation therapy (CRT), tolerated CRT similarly to HIV-uninfected
patients.
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Fig. 1.
Map of Botswana in Sub-Saharan Africa (6), high-lighting Botswana and Gaborone, the
capital city, where the single radiation therapy department in Botswana is based.
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Kaplan-Meier survival estimates by HIV status
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Overall survival by human immunodeficiency virus (HIV) status for cervical cancer patients
treated with curative-intent chemoradiation.
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Table 1
Patient demographic characteristics by HIV status

Characteristic HIV-infected (n =96 [67%]) HIV-uninfected (n =47 [33%]) P
Age (y) .004

24-39 36 (37.5) 9(19.2)

40-59 53 (55.2) 26 (55.3)

>60 7(7.3) 12 (25.5)
Marital status .001

Single 65 (68.4) 16 (34.0)

Married/partnered 19 (20.0) 19 (40.4)

Divorced/widowed 11 (11.6) 12 (25.5)
Previously screened for cervical cancer 69 (71.9) 21 (44.7) .002
Age at first sexual activity (y) 18 (16-20) 18 (16.5-20) 72
Duration of symptoms before diagnosis (mo) 5(3-12) 5(2-12) .15
Time to treatment presentation *(mo) 3(2-6) 4(3-8) 21
Time to treatment initiation (d) 116.5 (77-153) 114 (66.5-152) 67
Distance from treatment facility (km) 310 (94.6-310) 94.6 (59.2-310) .03

Abbreviation: HIV = human immunodeficiency virus.

Values are presented as number (percentage) or median (interquartile range).
*
Interval between first physician visit and presentation for radiation therapy.

fTime from biopsy to treatment initiation.
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Table 2

Clinical and treatment characteristics of patients by HIV status

Characteristic HIV-infected (n =96 [67%]) HIV-uninfected (n =47[33%]) P
Cervical cancer histology .29
Adenocarcinoma 7(7.3) 6 (12.8)
Squamous cell carcinoma 89 (92.7) 41 (87.2)
Disease stage .04
1 (1A, IB) 14 (14.9) 3(6.4)
11 (1A, 11B) 57 (60.6) 24 (51.1)
11 (1A, NIB) 23 (24.5) 18 (38.3)
v 0(0) 2(4.3)
Symptoms at presentation
Vaginal bleeding 66 (68.8) 28 (59.6) .28
Post coital bleeding 35 (36.5) 12 (25.5) 19
Vaginal discharge 69 (71.9) 35(74.5) 74
Pelvic/back pain 70 (72.9) 28 (59.6) 11
Bowel/bladder 5(5.2) 2(4.3) .80
Edema 3(3.1) 7(14.9) 01
Baseline laboratory values
Creatinine (umol/L) 50 (41-57) 54 (47-62) .02
Hemoglobin (g/dL) 10.6 (9.2-12.1) 11.3 (10.5-13) 04
ANC (x109L) 3.55 (2.50-6.67) 4.63 (3.01-6.36) 35
WBC count (x10%/L) 5.77 (4.29-8.85) 6.83 (4.75-8.91) 49
Baseline performance status (KPS) .18
=90 66 (68.8) 27 (57.4)
<90 30 (31.2) 20 (42.6)
HIV characteristics
CD4 (cells/uL) 481 (351-579) -
CD4 category
2500 40 (47.1)
>350-<500 24 (28.2)
<350 21 (24.7)
On ART 92 (95.8) -
Months on ART 84 (24-120)
Treatment characteristics
No. of chemo cycles received 4 (3-5) 4 (2-4) 45
No. of chemotherapy cycles completed 40
1 10 (10.4) 4(8.5)
2 8(8.3) 9(19.2)
3 22 (22.9) 9(19.2)
4 29 (30.2) 15 (31.9)
5 27 (28.1) 10 (21.3)
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Characteristic HIV-infected (n =96 [67%]) HIV-uninfected (n =47 [33%]) P
>4 56 (58.3) 25 (53.2) 56
Received EBRT dose 245 Gy 95 (99.0) 45 (95.7) 21
Received brachytherapy dose 220 Gy 73 (76.0) 32 (68.1) 31
EQD2 (Gy)
Median (IQR) 79.8 (74-79.8) 79.8 (68.8-79.8) 90
Mean (standard deviation) 75.6 (8) 74.7 (10)
Treatment duration (d) 45 (41-52) 48 (42-54) .34
Tumor response .39
Complete 44 (45.8) 20 (42.6)
Partial 12 (12.5) 3(6.4)
Not available 40 (41.7) 23 (51.1)

Page 18

Abbreviations: ANC = absolute neutrophil count; ART = antiretroviral therapy; EBRT = external beam radiation therapy; EQD2 = radiobiological

equivalent dose; KPS = Karnofsky performance score; WBC = white blood cells. Other abbreviation as in Table 1.

Values are presented as number (percentage) or median (interquartile range), unless otherwise noted.
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Table 3

Toxicity and performance status score by HIV status

Variable HIV-infected HIV-uninfected P
Hematologic values during treatment

Nadir hemoglobin level (g/dL), mean (SD) 10.4 (1.79) 10.4 (1.70) 1.0

Nadir ANC (x10%/L) 1.9 (1.58-2.85) 2.16(1.73-3.48) .15

Nadir WBC (x109/L) 2.95(2.39-4.03) 3.12(2.4-4.5) .28
Hematologic values at end of treatment

Hemoglobin (g/dL) 10.7 (1.42) 11 (1.67) .23
Renal function during treatment

Creatinine (umol/L) 52 (47-62) 56 (47-64) 40
Renal function at the end of treatment

Creatinine (umol/L) 48 (41-54) 53 (46-66) .008
Grade =2 nonhematologic toxicity during treatment

Fatigue 12 (12.6) 6 (12.8) 98

Weight loss 6 (6.3) 7(14.9) .10

Urinary 6 (6.3) 3(6.4) .99

Dermatitis 52 (55.3) 27 (57.4) 81

Gastrointestinal 52 (54.7) 26 (55.3) .95
Minimum performance status (KPS) .16

290 40 (42.1) 14 (29.8)

<90 55 (57.9) 33(70.2)

Abbreviation: SD = standard deviation. Other abbreviations as in Tables 1 and 2.

Values are presented as number (percentage) or median (interquartile range), unless otherwise noted.

Int J Radiat Oncol Biol Phys. Author manuscript; available in PMC 2018 June 13.

Page 19



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Grover et al.

Table 4

Univariate and multivariate Cox regression analysis of predictors of death

Bivariate Multivariate

Variable Hazard ratio 95% CI Hazard ratio 95% CI
HIV status

Uninfected Reference

Infected 1.12 0.60-2.12 112 0.57-2.20
Disease stage

1 (1A, IB) Reference

11 (1A, 11B) 221 0.67-7.32 1.65 0.47-5.79

11 (1A, I1B) 1V 2.87 0.84-9.81 2.32 0.65-7.54
Age (y)

<40 Reference

40-59 1.48 074296  q7* 1.05-4.47%

>60 1.22 0.45-3.29 2.46 0.80-7.54
Baseline hemoglobin level (g/dL)

210 Reference

>10” 039" 022-0.70% 0377 0.19-0.72"
No. of chemotherapy cycles

1 251" 112-561% 225 0.99-5.13

2 0.86 0.30-2.49 0.67 0.22-2.06

3 1.08 0.52-2.27 1.10 0.52-2.35

>4* Reference
Final EQD2 dose (Gy)

<75 Reference

275" 056" 031-1.01% 0527 0.27-0.97"

Abbreviation. Cl = confidence interval. Other abbreviation as in Table 2.

*
Statistically significant.
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