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Abstract

Objective—Cervical cancer remains the most common cancer among women in sub-Saharan 

Africa and is also a leading cause of cancer related deaths among these women. The benefit of 

chemoradiation in comparison with radiation alone for patients with stage IIIB disease has not 

been evaluated prospectively in women living with human immunodeficiency virus (HIV). We 

assessed the survival of chemoradiation versus radiation alone among stage IIIB cervical cancer 

patients based on HIV status.

Methods—Between February 2013 and June 2018, patients with International Federation of 

Gynecology and Obstetrics (FIGO) 2009 stage IIIB cervical cancer with or without HIV and 

treated with chemoradiation or radiation alone, were prospectively enrolled in an observational 

cohort study. Overall survival was evaluated using the Kaplan–Meier method. Cox proportional 

hazards modeling was used to analyze associations with survival.

Results—Among 187 patients, 63% (n=118) of women had co-infection with HIV, and 48% 

(n=69) received chemoradiation. Regardless of HIV status, patients who received chemoradiation 

had improved 2 year overall survival compared with those receiving radiation alone (59% vs 

41%, p<0.01), even among women living with HIV (60% vs 38%, p=0.02). On multivariable Cox 

regression analysis, including all patients regardless of HIV status, 2 year overall survival was 

associated with receipt of chemoradiation (hazard ratio (HR) 0.63, p=0.04) and total radiation 

dose ≥80 Gy (HR 0.57, p=0.02). Among patients who received an adequate radiation dose of ≥80 

Gy, adjusted overall survival rates were similar between chemoradiation versus radiation alone 

groups (HR 1.07; p=0.90). However, patients who received an inadequate radiation dose of <80 

Gy, adjusted survival was significantly higher in chemoradiation versus radiation alone group (HR 

0.45, p=0.01).

Conclusions—Addition of chemotherapy to standard radiation improved overall survival, 

regardless of HIV status, and is even more essential in women who cannot receive full doses 

of radiation.

INTRODUCTION

Cervical cancer is a leading cause of cancer death among women in low and middle income 

countries worldwide, many of which are in sub-Saharan Africa.1 High rates of cervical 

cancer in this region are closely linked to endemic human immunodeficiency virus (HIV) 

infection, with women living with HIV having a 4–5-fold increased likelihood of developing 

cervical cancer.23 This is likely due to higher persistence of human papillomavirus (HPV) 

infection,24 which is known to be associated with almost all cervical cancer, in patients with 

HIV compared with patients without HIV, and limited access to cervical cancer screening 

programs in sub-Saharan Africa.5 Furthermore, patients with HIV are living longer because 

antiretroviral therapy is providing a greater opportunity for cervical cancer to develop due 

to HPV persistence. The higher rates of HPV associated cancers among persons living with 

HIV further support these theories.4 This link between HIV and cervical cancer is especially 

apparent in Botswana, where the rate of HIV infection among women aged 15–49 is 24.6%, 

and two-thirds of cervical cancer cases occur in women living with HIV.67
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Chemoradiation has been the standard of care for locally advanced cervical cancer7 since 

the publication of five phase III clinical trials showing a 30–50% increase in cervical 

cancer survival rates compared with radiation alone.8–12 However, data regarding its benefit 

over radiation in patients with stage IIIB disease have been mixed. A meta-analysis of 

13 randomized controlled trials comparing chemoradiation with radiation alone in the 

treatment of cervical cancer found a survival benefit of only 3% in advanced stages 

(III–IVA), compared with a 10% survival benefit seen in early stages (IB–IIA).13 A 

subsequent randomized controlled trial from Brazil of patients with stage IIIB cervical 

cancer showed that although chemoradiation improved disease free survival, overall 

survival was not significantly impacted.14 Most recently, however, a randomized control 

trial from India of patients with stage IIIB disease found that chemoradiation provided 

significant benefit in both disease free survival and overall survival compared with radiation 

alone.15 However, women living with HIV were excluded from this study. The addition 

of chemotherapy to standard radiation warrants closer study in women living with HIV 

given their disproportionate representation among patients with cervical cancer in low 

and middle income countries, particularly in sub-Saharan Africa.16 Chemotherapy is not 

only an additional cost for patients,17 but also significantly increases rates of grade III/IV 

hematologic toxicities.18 It is therefore important to understand the effects of resource 

intensive standard treatment recommendations, such as chemoradiation in this specific 

population, namely women living with HIV in resource limited settings.19

The benefit of chemoradiation versus radiation remains unknown in women living with 

HIV. To this end, we prospectively assessed outcomes among stage IIIB cervical cancer 

to evaluate the survival benefit of chemoradiation versus radiation alone, in all patients 

regardless of viral status, and among women living with and without HIV in Botswana.

METHODS

Study Site and Population

All consecutive patients with International Federation of Gynecology and Obstetrics (FIGO) 

2009 stage IIIB cervical cancer, with or without HIV, who presented for chemoradiation 

or radiation between February 2013 and June 2018 were enrolled in the Botswana 

Prospective Cancer Cohort, a prospective cohort study of patients receiving cancer treatment 

in Botswana. Patients were seen at the Gynecologic Multi-Disciplinary Team clinic at 

Princess Marina Hospital, a tertiary public hospital, and received treatment at the Gaborone 

Private Hospital, the only radiation oncology facility in the country. Botswana has a 

publicly funded healthcare system for its citizens, and all the costs associated with cancer 

treatment, including radiation at Gaborone Private Hospital, are covered by the government. 

The Gynecologic Multi-Disciplinary Team clinic, established in 2016, specializes in the 

diagnosis, treatment planning, and follow-up of patients with gynecologic cancers.20 A 

radiation oncologist, medical oncologist, gynecologist, pathologist, palliative care specialist, 

and nurse coordinator work together to provide streamlined multidisciplinary care for 

patients.
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Data Collection

Data were collected via predesigned electronic forms and database management tools 

(Research Electronic Data Capture (REDCap), hosted at the University of Pennsylvania). 

At initial patient visits, the following data were collected through patient interviews and 

medical records: demographics, prior medical history, weight and height, initial presenting 

symptoms, history of HIV and/or tuberculosis, history of antiretroviral therapy, performance 

status using the Karnofsky Performance Status score,21 relevant baseline laboratory values 

(hemoglobin g/dL, creatinine μmol/L, CD4 count cells/mL, viral load cells/mL), time to 

treatment (defined as the time from the patient’s biopsy to the start of treatment), and 

treatment prescribed. Chemotherapy cycles were documented weekly during treatment 

visits. The total radiation dose received to point A, calculated using the radiobiological 

equivalent dose (EQD2) formula, was recorded at the end of radiation therapy treatment.22 

Following enrollment, patients were followed prospectively until death via clinic visits 

and/or phone calls.

The institutional review boards of the Ministry of Health of Botswana Princess Marina 

Hospital and the University of Pennsylvania approved the study. Written consent was 

obtained from all participants prior to enrollment.

Cervical Cancer Treatment

Treatment for patients presenting with FIGO 2009 stage IIIB cervical cancer was prescribed 

following National Comprehensive Cancer Network guidelines,23 which recommend 

chemoradiation for all patients who can tolerate it. Staging and treatment procedures 

for cervical cancer patients in Botswana have been described previously in our previous 

publication.5 Concurrent cisplatin was the chemotherapy of choice. Decision to treat 

with chemoradiation versus radiation was made by the treating physician based on 

various factors, including renal function, performance status, and anemia. High dose rate 

brachytherapy was recommended for all stage IIIB cervical cancer patients. External beam 

radiation therapy boost was prescribed when deemed necessary, including in cases of gross 

disease in the parametria or involved unresected nodes.

Antiretroviral Treatment

The Botswana National antiretroviral therapy program provides eligible citizens with 

antiretroviral therapy at no personal cost. When the study was initiated in 2013, patients 

in Botswana were only eligible for antiretroviral therapy if they had CD4 counts ≤350 

cells/μL or were noted to have stage 3–4 World Health Organization HIV conditions, 

including cervical cancer.24 Patients meeting these criteria were started on efavirenz, 

tenofovir disoproxil fumarate, and emtricitabine as standard first line antiretroviral therapy. 

By June of 2016, all persons living with HIV, regardless of CD4 count and/or viral load, 

were able to start antiretroviral therapy via a Universal Test and Treat Strategy. During this 

initiative, patients were started on first line dolutegravir–tenofovir disoproxil fumarate and 

emtricitabine therpay.25 In the present study, all patients were tested for HIV as confirmation 

prior to initiation of cancer treatment. Prior to starting cancer treatment, all women living 

with HIV were started on antiretroviral therapy, if not already on therapy.
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Primary Outcome

The primary endpoint of the study was 2 year overall survival among all women treated 

with chemoradiation versus radiation alone, in women living with HIV treated with 

chemoradiation versus radiation alone, and in women living without HIV treated with 

chemoradiation versus radiation alone. Overall survival was defined as the time from the 

last radiation received until death or until last contact with the patient. Overall survival was 

evaluated at 2 years as it has been found that 80% of recurrences and deaths due to cervical 

cancer occur in the first 2 years of treatment.3 Patients were censored at the last follow-up. 

If a patient, or their next of kin, was unable to be contacted via telephone, medical records 

were queried to investigate vital status and/or the date of the patient’s last known visit to a 

healthcare facility. The patient was censored at that date if vital status was not recorded.

Statistical Analysis

Patient subgroups were divided based on factors including HIV status, treatment type 

(chemoradiation vs radiation alone), and adequacy of radiation dose (total radiation 

dose ≥80 Gy or <80 Gy). Patient subgroup demographic and clinical characteristics 

were compared using the Mann–Whitney test for continuous variables and χ2 tests for 

categorical variables. Actuarial rates of overall survival were analyzed via the Kaplan–Meier 

method, using log rank tests to compare groups (overall survival among women receiving 

chemoradiation vs radiation alone and overall survival among women with HIV receiving 

chemoradiation vs radiation and women without HIV receiving chemoradiation vs radiation 

alone). Associations of clinical and treatment characteristics with overall survival were 

calculated via univariate and multivariable Cox proportional hazards modeling, with hazard 

ratios (HRs) calculated. Analyses were performed using SPSS V.24 (IBM Corp, Armonk, 

New York, USA). For all analyses, the threshold for statistical significance was p<0.05.

RESULTS

Patient Demographic and Clinical Characteristics

Patient, disease, and treatment characteristics of women living with and without HIV 

infection are compared in Table 1. In total, 187 patients were included and median follow-up 

time was 22 months (95% confidence interval (CI) 8 to 34 months). Median age was 

49 years (interquartile range (IQR) 41–60 years). Women living with HIV (n=118/187, 

63%) were younger than women without HIV infection (median 46 vs 61 years, p<0.01). 

The median CD4 count among women living with HIV was 445 cells/mL (IQR 319–657 

cells/mL) and 75/86 (87%) had a viral load <400 cells/mL. Most women (110/118, 93%) 

were receiving antiretroviral therapy at the time of cervical cancer diagnosis. Baseline 

creatinine levels were ≤90 μmol/L in 99/118 (87%) women with HIV and in 49/69 (75%) 

women without HIV (p=0.05). Of the patients with available baseline hemoglobin values, 

baseline hemoglobin levels were <12 g/dL in 93/108 (86%) women with HIV versus 46/64 

(72%) women without HIV (p=0.02). Histopathology results confirmed that 165 (88%) of 

187 patients had squamous cell carcinoma whereas 22 (12%) patients had non-squamous 

cell carcinoma. Baseline characteristics between the two groups were comparable for the 

following factors: weight, body mass index, and baseline Karnofsky Performance Status 

score.
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Treatment Characteristics

Time-to-treatment was defined as the time from pathological diagnosis to commencement of 

treatment. Time-to-treatment was more than 3 months for 58 (60%) of 96 women living with 

HIV and for 32 (68%) of 47 women without HIV. Following initial external beam radiation 

therapy (median dose 50 Gy, IQR 45–50.4 Gy), 120 (64%) of 187 patients received high 

dose rate brachytherapy (median 22.5 Gy in 3–4 fractions, IQR 21–27.6 Gy); 58 (31%) of 

187 patients underwent pelvic external beam radiation therapy boost (median 10 Gy in five 

fractions, IQR 5.4–12.4 Gy). Total radiation received by patients was ≥80 Gy to point A 

in 65 (35%) of 187 patients. The median total radiation dose among the cohort was 68 Gy 

(IQR 55–74). Patients who did not receive a total radiation dose ≥80 Gy were more likely 

to have a low body weight (p=0.04) and elevated creatinine (p=0.05) although performance 

status was found to be statistically significant among the two groups (Online Supplemental 

Appendix A).

About half of the patients (58/118, 48%) were treated with concurrent cisplatin based 

chemoradiation. The most common dose was 35–40 mg/m2 over a median of 2 cycles (IQR 

1–6 cycles). Elevated creatinine (p<0.01) and low hemoglobin (p<0.01) were significantly 

associated with withholding chemotherapy, while performance status was not (p=0.31) 

(Online Supplemental Appendix B).

Overall Survival

Median overall survival for the study population was 23 months (95% CI 16.5 to 29.5 

months). The 1, 2, and 3 year overall survival rates were 68%, 50%, and 43%, respectively. 

Receipt of concurrent chemotherapy was associated with a significant improvement in 2 

year overall survival rates among the entire cohort: 59.4±5.2% with chemoradiation versus 

41.0±5.0% for radiation alone (p<0.01) (Figure 1). Median survival was 57.3 months (95% 

CI N/A) versus 16.6 months (95% CI 10.6 to 22.6 months), respectively.

In terms of HIV status, median overall survival was 21.5 months (95% CI 12.9 to 

30.1 months) for women living with HIV versus 30.3 months (95% CI 16.6 to 44.0 

months) for women without HIV (p=0.53) (Figure 2). Women living with HIV similarly 

benefited from concurrent chemoradiation. The 2 year overall survival was 59.8±6.5% in the 

chemoradiation group of women living with HIV versus 38.3±6.3% in the radiation alone 

group (log rank, p=0.02) (Figure 3) while median survival was 57.3 months (95% CI 16.1 

to 98.6 months) versus 15.2 months (95% CI 10.6 to 19.8 months), respectively. Among 

women without HIV, 2 year overall survival was 58.9±8.8% in the chemoradiation group 

versus 45.5±8.2% in the radiation alone group (log rank, p=0.086). Median survival of the 

latter group was 21.0 months (95% CI 5.1 to 36.8 months) and did not differ from women 

with HIV receiving radiation alone (log rank, p=0.65).

Among patients who received adequate radiation (defined as a total radiation dose ≥80 Gy 

to point A), survival outcomes were similar with or without concurrent chemotherapy: 2 

year overall survival was 61.7±7.6% months in the chemoradiation arm versus 57.1±7.3% 

in the radiation alone arm (p=0.77) (Online Supplemental Appendix C). However, in 

patients who received inadequate radiation (total radiation dose <80 Gy to point A), 
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2 year overall survival was significantly improved with the addition of chemotherapy: 

51.9±14.3% in the chemoradiation group versus 34.3±5.5% with radiation alone (p<0.01) 

(Online Supplemental Appendix D).

With univariate Cox regression analysis, various treatment factors were associated with 2 

year overall survival: radiation total dose ≥80 Gy (HR 0.52, 95% CI 0.34 to 0.82), receipt 

of brachytherapy (HR 0.42, 95% CI 0.28 to 0.62), and a complete treatment response (HR 

0.45, 95% CI 0.29 to 0.70) (Tables 2–4). Consistent with Kaplan–Meier survival analysis, 

HIV status was not found to be related to 2 year overall survival (HR 1.14, p=0.53).

For multivariable analysis, 2 year overall survival was found to be associated with total 

radiation dose ≥80 Gy (p=0.023) and receipt of chemotherapy (p=0.045) (Tables 2–4). 

Total radiation dose was found to modify the effect of chemotherapy on overall survival. 

Among patients whose total radiation dose received was ≥80 Gy (n=65), the rate of 

2 year overall survival was not significantly higher with receipt of chemotherapy after 

adjustment for covariates (adjusted HR 1.07; 95% CI 0.40 to 2.89). Alternatively, among 

those who received a total radiation dose <80 Gy (n=122), adjusted overall survival rates 

were significantly higher among those patients in the chemoradiation group (adjusted HR 

0.45; 95% CI 0.25 to 0.82).

DISCUSSION

Summary of Main Results

In this prospective cohort study of patients in Botswana with clinically staged IIIB cervical 

cancer, chemoradiation was associated with improved overall survival for all patients 

regardless of HIV status. The subgroup of women living with HIV similarly benefitted from 

the addition of chemotherapy as women without HIV. Additionally, total radiation dose ≥80 

Gy was found to directly contribute to improved overall survival. Our data provide evidence 

for the benefit of both concurrent chemotherapy and radiation (including external beam 

radiation therapy and brachytherapy) for stage IIIB disease in a resource limited setting, and 

further emphasizes that HIV status should not preclude aggressive definitive management.

Results in the Context of Published Literature

Previous cervical cancer data suggest that survival benefit from concurrent chemotherapy 

is stage dependent,13 but for stage IIIB, there have been inconsistent findings.8–1517–23 

However, many of these prior studies, including a meta-analysis12 and a randomized trial 

of patients from Botswana,13 have been limited by various factors, including inconsistent 

chemotherapy regimens, radiation dose, treatment time, use of brachytherapy, and small 

sample sizes.9–13 Our study, which found an 18% increase in 2 year overall survival with 

chemoradiation for stage IIIB patients, is concordant with findings from the appropriately 

powered, randomized trial by Shrivastava et al,15 which found an 8% increase in 5 year 

overall survival with chemoradiation in patients with stage IIIB cervical disease.

Furthermore, our study addresses the paucity of data regarding the significance of 

chemoradiation versus radiation in women living with HIV with stage IIIB disease. 

Although Shrivastava et al15 found chemoradiation compared with radiation alone improved 
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both disease free survival and overall survival, the study excluded women who were 

co-infected with HIV at diagnosis. Our data confirm the benefit of chemoradiation for 

all patients, regardless of HIV disease status. This finding remains consistent with other 

studies that have evaluated the effectiveness of treatments of patients in an antiretroviral 

therapy era,62627 thus further emphasizing the importance of appropriate cancer treatment 

for women living with HIV.

Our analysis found that a total radiation dose ≥80 Gy was associated with increased 2 year 

overall survival. This is consistent with the recommended total radiation dose >85 Gy for 

locally advanced cervical cancer.28 Similarly, Shrivastava et al15 found that a point A total 

radiation dose ≥68 Gy was associated with both disease free and overall survival. In the 

present analysis, the majority of patients received adequate external beam radiation therapy; 

however, only 64% of patients received high dose rate brachytherapy, which is necessary to 

achieve a total radiation dose >85 Gy. This is often the case in limited resource settings such 

as Botswana where image guided brachytherapy is not accessible. Thus it remains vital to 

understand if outcomes can be improved with higher total radiation doses.

Interestingly, the effect of chemoradiation on overall survival was not significant when 

analysis was limited to patients receiving a total radiation dose ≥80 Gy. Given the role 

of cisplatin as a radiation sensitizer,2829 this suggests that higher radiation dose could 

compensate for this role. A finding such as this is an important strategy to keep in mind for 

low resourced areas that may not be able to provide both high quality radiation and cisplatin 

therapy but may have the capacity to provide one or the other.

Study Limitations

Various limitations exist among our findings. We recognize that the study was underpowered 

to isolate more modest effect sizes. Additionally, our study is inherently limited by the 

lack of non-randomization of patients who received radiation versus chemoradiation. This 

introduces selection bias that may ultimately influence our findings. Furthermore, there 

exists uncontrollable inherent biases among the treatment groups that we were unable 

to control for, such as clinical, socioeconomic, and practice era. Although through both 

multivariable and effect modification analyses, we identified and adjusted for differences 

in the pre-treatment patient characteristics to better account for the variables that may 

impact our conclusions, due to the design of this study we cannot completely adjust 

for pre-treatment variables that may have placed patients in the radiation versus the 

chemoradiation treatment group. Furthermore, patients were clinically staged based on the 

FIGO 2009 staging criteria. Previously, it has been demonstrated that inclusion of both 

surgical pathology and imaging often results in a higher stage migration for a majority of 

patients who were originally clinically staged using FIGO 2009 staging criteria. The higher 

stage results often from findings of distant or nodal metastases that were not clinically 

appreciated. Furthermore, the majority of our patients living with HIV (93%) had received 

antiretroviral therapy prior to starting therapy. Among the cohort, the median CD4 count 

was 445 cells/mL and 87% had a viral load <400 cells/mL. Thus we cannot exclude the fact 

that HIV may ultimately impact clinical outcomes for women without well controlled HIV 

infection. However, our cohort did not allow for testing of this hypothesis as only 13% had 
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not received antiretroviral therapy prior to treatment initiation. Lastly, data collected during 

follow-up were restricted to vital status and did not evaluate treatment tolerance, toxicities, 

tumor recurrence, or quality of life metrics.

Implications for Practice and Future Research

Given the high prevalence of HIV and cervical cancer co-infection in sub-Saharan Africa, it 

remains imperative to understand the optimal cervical cancer treatment paradigm for women 

with HIV, especially for those with advanced stage disease. Our results indicate that all 

stage IIIB cervical cancer patients, regardless of HIV status, should receive, when feasible, 

standard chemoradiation.

CONCLUSIONS

In summary, overall survival for stage IIIB cervical cancer in women, with or without 

HIV infection, was significantly improved when women were treated with chemoradiation 

versus radiation alone. Additionally, chemotherapy was especially vital for patients receiving 

inadequate dose of radiation.

Supplementary Material

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

• Chemoradiation is associated with improved survival in patients with 

International Federation of Gynecology and Obstetrics (FIGO) 2009 stage 

IIIB cervical cancer compared with radiation alone.

• Addition of chemotherapy improved survival regardless of HIV status.

• Chemotherapy is especially vital when full dose radiation is not received.
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Figure 1. 
Survival outcomes by receipt of chemotherapy for all International Federation of 

Gynecology and Obstetrics (FIGO) 2009 stage IIIB cervical cancer patients in Botswana: 

chemoradiation therapy (CRT) (n=90) versus radiation therapy (RT) alone (n=97).
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Figure 2. 
Survival outcomes by human immunodeficiency virus status for patients with International 

Federation of Gynecology and Obstetrics (FIGO) 2009 IIIB cervical cancer in Botswana. 

RT, radiation therapy.
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Figure 3. 
Survival outcomes by human immunodeficiency virus (HIV) status and treatment group 

among all International Federation of Gynecology and Obstetrics (FIGO) 2009 stage 

IIIB cervical cancer patients in Botswana: HIV positive, chemoradiation therapy (CRT) 

(n=58); HIV positive, radiation therapy (RT) alone (n=60); HIV negative, CRT (n=32); HIV 

negative, RT alone (n=37). HIV positive patients similarly benefited from concurrent CRT.
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Table 1

Baseline demographic and treatment characteristics by HIV status of women with FIGO 2009 stage IIIB 

cervical cancer in Botswana

Characteristic HIV seropositive (n=118 (63.1%)) HIV seronegative (n=69 (36.9%)) P value

Age (years)

 Median (IQR) 46 (39–50) 61 (49–70) <0.01

Weight (kg)*

 <60 42 (42) 32 (57) 0.08

 ≥60 57 (58) 24 (43)

 Median (IQR) 59 (50–75)

Body mass index (kg/m2)*

 ≤20 31 (34) 11 (22) 0.13

 >20 61 (66) 40 (78)

 Median (IQR) 23 (19–28)

Tumor histology

 SCC 102 (86) 63 (91) 0.32

 Non-SCC 16 (14) 6 (9)

History of tuberculosis

 Yes 15 (13) 2 (3) 0.02

 No 103 (87) 67 (97)

CD4 count (cells/mL)*

 <400 62 (56) N/A N/A

 ≥400 49 (44)

 Median (IQR) 445 (319–657)

Viral load (cells/mL)*

 ≥400 11 (13) N/A N/A

 <400 75 (87)

Hemoglobin (g/dL)*

 <12 93 (86) 46 (72) 0.02

 ≥12 15 (14) 18 (28)

 Median (IQR) 10.2 (8.7–11.5)

Creatinine (μmol/L)*

 >90 15 (13) 16 (25) 0.05

 ≤90 99 (87) 49 (75)

 Median (IQR) 65 (51–84)

KPS*

 40–80 32 (27) 22 (32) 0.51

 90–100 85 (73) 47 (68)

 Median (IQR) 90 (40–100)

ART

 Yes 110 (93) N/A N/A
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Characteristic HIV seropositive (n=118 (63.1%)) HIV seronegative (n=69 (36.9%)) P value

 No 8 (7)

Treatment year

 2013–2015 42 (36) 31 (45) 0.21

 2016–2018 76 (64) 38 (55)

TTT*† (months)

 >3 months 58 (60) 32 (68) 0.37

 ≤3 months 38 (40) 15 (32)

 Median (IQR) 3.4 (2.3–5.0)

Total RT dose, EQD2 (Gy)

 ≥80 43 (36) 22 (32) 0.528

 <80 75 (64) 47 (68)

 Median (IQR) 68 (55–74)

RT course length* (weeks)

 <7 64 (54) 42 (62) 0.318

 ≥7 54 (46) 26 (38)

 Median (IQR) 47 days (39–52)

Brachytherapy

 Yes 78 (66) 42 (61) 0.47

 No 40 (34) 27 (39)

EBRT boost

 Yes 37 (31) 21 (30) 0.90

 No 81 (69) 48 (70)

CRT

 Yes 58 (49) 32 (46) 0.71

 No 60 (51) 37 (54)

Treatment response*‡

 Complete 49 (48) 31 (57) 0.24

 Non-complete 54 (52) 23 (43)

*
Data are incomplete due to missing individual patient data.

†
TTT is defined as time from pathological diagnosis to initiation of treatment.

‡
Treatment response is defined as clinically apparent tumor regression on examination.

ART, antiretroviral therapy; BMI, body mass index; CRT, chemoradiation therapy; EBRT, external beam radiation therapy; EQD2, radiobiological 
equivalent dose; FIGO, International Federation of Gynecology and Obstetrics; HIV, human immunodeficiency virus; KPS, Karnofsky Performance 
Score; RT, radiation therapy; SCC, squamous cell carcinoma.;
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Table 3

Stratified multivariable analysis for patients who received a total radiation dose ≥80 Gy (n=65)

Factor Overall survival, MVA (HR (95% CI)) P value

Age (≥50 years) 1.07 (0.48 to 2.41) 0.86

HIV status (positive) 1.22 (0.51 to 2.91) 0.66

CRT (yes) 1.13 (0.49 to 2.62) 0.77

CRT, chemoradiation; HIV, human immunodeficiency virus; MVA, multivariable analysis.
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Table 4

Stratified multivariable analysis for patients who received a total radiation dose <80 Gy (n=111)*

Factor Overall survival, MVA (HR (95% CI)) P value

Age (≥50 years) 1.05 (0.54 to 2.04) 0.88

HIV status (seropositive) 1.42 (0.74 to 2.73) 0.29

KPS (40–80) 1.09 (0.64 to 1.86) 0.76

Hemoglobin (<12 g/dL) 0.85 (0.44 to 1.64) 0.62

CRT (yes) 0.45 (0.25 to 0.82) 0.01

*
Cases with missing data excluded.

CRT, chemoradiation; HIV, human immunodeficiency virus; KPS, Karnofsky Performance Score; MVA, multivariable analysis.;
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