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ABSTRACT
Objective: Cervical cancer is the leading cause of cancer-related deaths for women in South Africa. The standard of care 
treatment for locally advanced cervical cancer (LACC) is external beam radiation followed by brachytherapy with concurrent 
platinum-based chemotherapy. There exists a paucity of data regarding the treatment regimens received by women with LACC 
in South Africa. The aim of this study is to assess the patterns of care and survival for patients with LACC treated with curative 
intent at a tertiary care center in South Africa.
Materials and Methods: This is a retrospective review of cervical cancer patients with histologically confirmed LACC (stage 
IB2—IVA) who underwent radiation with curative intent at Groote Schuur Hospital in Cape Town, South Africa between July 
2013 and July 2018. Overall survival (OS) and disease-free survival (DFS) were evaluated using the Kaplan–Meier method. Cox 
proportional hazards modeling analyzed patient and treatment factor associations with survival. Logistic regression modeling 
was performed to assess factors associated with the receipt of chemotherapy and baseline hemoglobin.
Results: Among 278 patients, 28.4% (n = 79) of women had co-infection with HIV, and 64.8% (n = 180) received chemoradiation. 
Regardless of HIV status, patients who received chemoradiation had improved 2-year OS (87.4% vs. 52.8%, p < 0.001) and DFS 
(80.2% vs. 58.3%, p < 0.001) compared to those receiving radiation alone. Factors associated with improved OS were receipt of 
chemotherapy (HR 0.32, p = 0.005) and higher baseline hemoglobin (HR 0.86, p = 0.018). Upon multivariate logistic regression, 
adjusting for age, stage, and HIV status, patients with stage III/IV disease were less likely to receive chemotherapy (HR 48.17, 
p < 0.001) and were less likely to have hemoglobin ≥ 10 g/dL (HR 0.20, p < 0.001).
Conclusions: Addition of chemotherapy to standard radiation improved OS in women with LACC, regardless of HIV status. Our 
findings add to a body of literature highlighting the importance of providing concurrent chemoradiotherapy to all patients with 
LACC, including persons living with HIV and those with stage III/IV disease.

1   |   Introduction

Globally, cervical cancer is the fourth most common cause 
of cancer-related death in women. While the incidence and 

mortality of cervical cancer are decreasing in high-income 
countries [1], low- and middle-income countries (LMIC) are 
still significantly impacted. Nearly 90% of the 311,000 cer-
vical cancer-related deaths in 2018 occurred in LMICs [2]. In 
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sub-Saharan Africa (SSA), cervical cancer is the leading cause 
of cancer-related death among women [3], and the overall inci-
dence of cervical cancer is increasing [4]. This rise is occurring 
in tandem with insufficient cervical cancer screening [5–8] and 
endemic human immunodeficiency virus (HIV) infection. HIV 
is associated with increased prevalence and reduced clearance 
of high-risk oncogenic human papillomavirus (HPV) strains 
[9, 10]. This leads to increased prevalence of cervical dysplasia 
and cancer in those with HIV and HPV co-infection. In South 
Africa, a significant number of women are infected with high-
risk HPV and are at risk for progression to cervical cancer [11].

Most women with cervical cancer in South Africa present 
with locally advanced disease [12], categorized as stage IB2–
IVA, according to the International Federation of Gynecology 
and Obstetrics (FIGO) 2009 staging [13]. The standard of care 
for locally advanced cervical cancer (LACC) is chemoradia-
tion, established with the publication of five phase III clinical 
trials that showed a 30%–50% increase in cervical cancer sur-
vival rates with chemoradiation compared with radiation alone 
[14–18]. Current guidelines recommend external beam radio-
therapy followed by intracavitary brachytherapy with concur-
rent platinum-based chemotherapy [19].

Even with the current guidelines endorsing concurrent chemo-
radiotherapy (CCRT) for patients with LACC, many patients 
across SSA do not receive this care. A prospective study con-
ducted in Zambia compared acute toxicity by HIV status in 
cervical cancer patients receiving radical CCRT and found that 
27% of patients did not receive a second round of cisplatin [20]. 
In a retrospective analysis from Zimbabwe investigating CCRT 
initiation practices for women with stage IIIB cervical cancer, 
55.7% of patients were prescribed CCRT, but only 37% of patients 
ultimately received CCRT due to various reasons, including fi-
nancial constraints [21]. Furthermore, a 2019 survey conducted 
in 29 centers across 12 sub-Saharan countries found that de-
spite a majority of women having access to radiotherapy (96%), 
brachytherapy (85%), and chemotherapy (86%), 33% of centers 
had to delay or substitute a chemotherapy drug because of incon-
sistent drug supply [12]. These known limitations have resulted 
in variability of treatment regimens for women with LACC in 
sub-Saharan Africa.

Despite the high incidence and mortality of cervical cancer, 
there exists a paucity of data describing patterns of treatment 
and outcomes for cervical cancer patients, with and without 
HIV, in South Africa. This retrospective review of women with 
LACC treated with curative intent at a tertiary center in South 
Africa examines patterns of care, factors related to the receipt of 
treatment, and associated outcomes.

2   |   Patients and Methods

2.1   |   Study Site and Population

This retrospective review included women with histologically 
confirmed LACC (stage IB2–IVA) who were treated with cu-
rative intent at Groote Schuur Hospital (GSH) in Cape Town, 
South Africa. Patients were excluded if they underwent primary 
surgery or were less than 18 years of age.

2.2   |   Data Collection

Patient demographics, including age, clinical history, tumor 
characteristics (histology and stage), HIV status, and baseline 
laboratory values (CD4 count, hemoglobin, and creatinine) were 
collected from medical records.

2.3   |   HIV and Antiretroviral Therapy (ART)

At GSH, patients with LACC are routinely tested for HIV at first 
presentation and, if positive, are initiated on antiretroviral treat-
ment. Standard first-line therapy for HIV at the time of the study 
was co-formulated Tenofovir, Emtricitabine, and Efavirenz. 
Data on viral load, compliance, medication changes, and ART 
toxicities were not available for the study cohort.

2.4   |   Staging and Treatment

Patients were clinically staged by both a gynecological oncol-
ogist and a radiation oncologist according to the FIGO 2009 
staging system [13]. Baseline imaging, including chest X-rays 
and abdominal ultrasounds, was obtained to verify all patients' 
staging.

Curative treatment during the study period was considered 
to be receipt of external beam radiotherapy (EBRT), with or 
without chemotherapy, followed by intracavitary brachyther-
apy. EBRT was prescribed as 46 Gray (Gy) in 23 fractions to 
the whole pelvis using 3D conformal radiotherapy techniques 
or volumetric modulated arc therapy and 6 MV (MV) or 18 MV 
energies. Concurrent cisplatin (40 mg/m2) was given weekly 
for 4–5 cycles during EBRT unless the estimated glomerular 
filtration rate was < 60 mL/min/1.73 m2, hydronephrosis was 
present, or poor performance status (defined as ECOG ≥ 3) 
[22] was present. If cisplatin was contraindicated, carbopla-
tin [area under the curve (AUC) 2] was administered weekly. 
After completion of EBRT, an additional 14–25 Gy was deliv-
ered through high dose-rate brachytherapy in 2–4 fractions 
of 5–7 Gy per fraction. At the time of the study, image-guided 
brachytherapy was not available. Patients who were not suit-
able for brachytherapy (i.e., high esthetic risk, elevated body 
mass index, or a large tumor occluding the cervical os) re-
ceived an EBRT boost of 18 Gy. The total dose delivered for all 
patients was calculated as a combined dose of 2 Gy per fraction 
radiobiologic equivalence (EQD2) [23] as recommended by the 
American Brachytherapy Society [24]. Upon completion of 
treatment, women were seen for follow-up every 3–6 months 
for the first 1–2 years, and then every 6–12 months for the 
next 3–4 years if there was no evidence of disease recurrence. 
During follow-up, toxicities were assessed clinically and man-
aged appropriately.

2.5   |   Outcomes

The primary outcome for the study was overall survival (OS), 
defined as the time in years from the start of treatment until 
death from any cause. Patients lost to follow-up were censored 
using the most recent follow-up visit.
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The secondary outcome was disease-free survival (DFS), de-
fined as the time in years from the start of treatment until dis-
ease recurrence, including both local recurrence and distant 
metastases. Patients lost to follow-up were censored using the 
most recent follow-up visit.

Additional secondary outcomes included receipt of chemother-
apy and baseline hemoglobin ≥ 10 g/dL.

2.6   |   Statistical Analysis

Descriptive statistics were used to highlight all collected pa-
tient data. OS and DFS were evaluated using the Kaplan–Meier 
method, with log-rank tests used to compare survival rates 
among various subgroups. Factors associated with OS and DFS 
were analyzed using Cox proportional hazards regression mod-
eling. Logistic regression modeling was performed to assess 
factors associated with chemotherapy receipt and baseline he-
moglobin ≥ 10 g/dL. Statistical analysis was performed using R 
(RStudio Team, Boston, MA) and statistical significance was 
considered with a p-value of less than 0.05.

2.7   |   Ethics

Approval was obtained from the University of Cape Town (UCT) 
Human Ethics Committee.

3   |   Results

3.1   |   Patient Characteristics

A total of 278 women were eligible to participate in this study, of 
which 28.4% (n = 79) were women living with HIV (WLWH) and 
71.6% (n = 199) were women who were not infected with HIV. 
Patient demographics, clinical characteristics, and treatment 
characteristics are summarized in Table  1. Among WLWH, 
the median CD4 count was 442 cells/μL (IQR; 320–575 cells/
μL) and 98.5% (n = 66) were receiving ART. Among the co-
hort (n = 278), the median age at diagnosis was 51 years (IQR; 
41–60 years). Less than half (34.9%, n = 97) of patients reported a 
smoking history. Most patients had stage II and stage III disease, 
accounting for 48.6% (n = 135) and 45.3% (n = 126) of the cohort, 
respectively. Most women (89.5%, n = 246) had squamous cell 
carcinoma (SCC). The median baseline hemoglobin among all 
patients was 11.3 g/dL (IQR; 9.7–12.8 g/dL).

3.2   |   Treatment

All patients had LACC and were treated with curative in-
tent. The treatment entailed EBRT with or without concur-
rent platinum-based chemotherapy followed by intracavitary 
brachytherapy. Among all patients, 64.7% (n = 180) received 
chemoradiation and 34.9% (n = 97) received radiation alone. 
Among patients who received chemoradiation (n = 180), 94.4% 
(n = 170) received cisplatin and 5.6% (n = 10) received carbo-
platin; the median chemotherapy cycles were 5 cycles (IQR; 

4–5 cycles) of concurrent chemotherapy and 5 (2.8%) patients re-
ceived only 1 chemotherapy cycle. The median EQD2 dose was 
74.5 Gy (IQR; 69.0–80.9 Gy). Thirteen patients (4.7%) received 
external beam radiation instead of intracavitary brachytherapy, 
while 261 (93.9%) patients received brachytherapy.

TABLE 1    |    Patient demographic, clinical, and treatment 
characteristics among study participants with LACC treated with 
curative intent at a tertiary center in South Africa between 2013 and 
2018.

Demographics Total, N = 278 (100%)

Age (years), median (IQR) 51 (41–60)

Living with HIV 79 (28.4%)

CD4 (cells/μL) 442 (320–575)

On ART 66 (83.5%)

Smoking, yes 97 (34.9%)

Marital status

Single 94 (33.8%)

Married 102 (36.7%)

Divorced 32 (11.5%)

Widowed 49 (17.63%)

Tumor characteristics

Histology

Squamous 246 (89.5%)

Adenocarcinoma 18 (6.5%)

Others/Unknown 11 (4.0%)

Stage

I 16 (5.8%)

II 135 (48.6%)

III 126 (45.3%)

IV 1 (0.%)

Baseline investigation, median (IQR)

Hemoglobin (g/dL) 11.3 (9.7–12.8)

Creatinine (μmol/L) 59 (51–69)

Treatment characteristics

Concurrent chemotherapy 180 (64.7%)

Number of chemo cycles, 
median (IQR)

5 (4–5)

Completed brachytherapy 261 (93.9%)

Received external beam 
radiation

13 (4.7%)

EQD2 (Gy), median (IQR) 74.5 (69–80.9)

Note: Numbers are presented as n (row %), unless indicated.
Abbreviations: CD4, cluster of differentiation 4 (T cells); EQD2, equivalent 
dose in 2 Gy fractions; HIV, human immunodeficiency virus; IQR, interquartile 
range.
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3.3   |   Patient Outcomes

The median follow-up among the cohort was 1.64 years 
(2.07 years for living patients). Overall, the recurrence rate 
was 23.0%; recurrence rates were 15.0% and 37.1% for those 
who received CCRT and radiotherapy alone, respectively. At 
the end of the study period, 171 (61.5%) patients were alive, 28 
(10.1%) were lost to follow-up, and 79 (28.4%) had died. Causes 
of death includedlocal recurrence (n = 18; 22.8%), metastatic 
disease (n = 27; 34.2%), HIV-related illness (n = 2; 2.5%), un-
related/accidental cause (n = 7; 8.9%), and unknown causes 
(n = 25; 31.6%).

3.4   |   OS and DFS

The 2-year OS and DFS rates among the cohort were 73.3% and 
72.3%, respectively. On multivariate Cox regression, adjusting 
for age, HIV status, stage, hemoglobin, receipt of chemotherapy, 
and EQD2, factors associated with improved OS were receipt of 
chemotherapy (hazard ratio [HR] 0.32; 95% CI 0., adjusting for 
14–0.69, p = 0.004) and higher baseline hemoglobin (HR 0.86; 
95% CI 0.76–0.97, p = 0.015)—Table 2. Similarly, higher baseline 
hemoglobin (HR 0.88; 95% CI 0.77–1.00, p = 0.047) was associ-
ated with improved DFS—Table 2. Our study indicated no dif-
ference between HIV-infected and HIV-uninfected patients for 

TABLE 2    |    Predictors of overall survival and disease-free survival, a univariate and multivariate Cox regression analysis among study participants 
with LACC treated with curative intent at a tertiary center in South Africa between 2013 and 2018.

Characteristics All
OS, UVA HR 

(95% CI)
OS, MVA HR 

(95% CI)
DFS, UVA HR 

(95% CI)
DFS, MVA HR 

(95% CI)b

Age (years)

20–39 51 — — — —

40–59 142 0.77
(0.44–1.35)

p = 0.359

1.03
(0.56–1.87)

p = 0.928

0.64
(0.37–1.14)
p = 0.131

0.84
(0.46–1.52)
p = 0.560

≥ 60 67 0.79
(0.40–1.52)

p = 0.476

1.27
(0.59–2.73)
p = 0.536

0.29
(0.12–0.70)
p = 0.006a

0.48
(0.19-1.24)
p = 0.132

HIV status

HIV negative 199 — — — —

HIV positive 79 1.73
(1.09–2.75)
p = 0.020a

1.39
(0.82–2.33)
p = 0.221

1.68
(1.00–2.81)

p = 0.050

1.13
(0.64–1.99)
p = 0.668

Stage

I–II 151 — — — —

III–IV 127 3.09
(1.94–4.91)
p < 0.001a

0.96
(0.43–2.15)

p = 0.927

3.44
(2.04–5.82)
p < 0.001a

2.04
(0.92–4.52)
p = 0.080

Hemoglobin (g/dL)

Mean 11.2 0.84 (0.76–0.93)
p = 0.001a

0.86
(0.76-0.97)
p = 0.015a

0.81
(0.73-0.91)
p < 0.001a

0.88
(0.77-1.00)
p = 0.047a

Receipt of chemotherapy

No 98 — — — —

Yes 180 0.26
(0.17–0.42)
p < 0.001a

0.32
(0.14–0.69)
p = 0.004a

0.34
(0.20–0.55)
p < 0.001a

0.59
(0.28–1.24)

p = 0.163

EQD2

Mean 73.9 0.98
(0.96–1.00)

p = 0.091

0.98
(0.96–1.01)
p = 0.182

1.01
(0.98–1.03)
p = 0.721

1.01
(0.98–1.04)
p = 0.490

Abbreviations: EQD2, equivalent dose in 2 Gy fractions; Hb, hemoglobin; HIV, human immunodeficiency virus; IQR, interquartile range; MVA, multivariate analysis; 
OS, overall survival; UVA, univariate analysis.
aStatistically significant.
bMultivariate regression adjusting for: age, HIV status, stage, hemoglobin, receipt of chemotherapy, and EQD2.
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OS (HR 1.39; 95% CI 0.82–2.33, p = 0.221) or DFS (HR 1.13; 95% 
CI 0.64–1.99, p = 0.668).

OS significantly differed among patients who received CCRT 
versus radiotherapy alone (log-rank, p < 0.001); among patients 
who received CCRT, the 2-year OS rate was 86.6%, compared to 
the 2-year OS rate of 52.8% in those who received radiotherapy 
alone. DFS also significantly differed (log-rank, p < 0.001); the 
2-year DFS was 79.6% for patients receiving CCRT versus 58.8% 
for those receiving radiotherapy alone—Figure 1.

3.5   |   Multivariate Analysis

On multivariate logistic regression, adjusting for age, stage, 
HIV status, and hemoglobin, patients with stages III–IV disease 
were less likely to receive chemotherapy (odds ratio [OR] 0.02; 
95% CI 0.01–0.05, p < 0.001) compared to stages I–II—Table 3; 
When adjusting for age, stage, and HIV status, patients were less 
likely to have hemoglobin ≥ 10 g/dL (OR 0.20; 95% CI 0.10–0.36, 
p < 0.001) compared to stages I–II—Table 4. Of the patients with 
stage III–IV disease (n = 127), 29.9% (n = 38) received chemo-
therapy, while the remaining 70.1% (n = 89) did not.

4   |   Discussion

In this retrospective cohort of South African women treated 
with curative intent for LACC, we found that receipt of che-
motherapy and higher baseline hemoglobin were associated 
with improved OS and DFS, regardless of HIV status and stage 
of disease. Furthermore, our data revealed that women with 
stage III/IV disease and WLWH were less likely to receive 
concurrent chemotherapy. Less than two-thirds of our cohort 
received chemotherapy, which is in accordance with previous 

studies demonstrating varying cervical cancer treatment pat-
terns across sub-Saharan Africa, particularly in regard to che-
motherapy [12, 20, 21]. Our data highlight the lack of uniform 
care of patients with LACC in South Africa, and the benefit of 
concurrent chemotherapy in curative treatment.

Our analysis found no difference in survival when providing 
CCRT to women without HIV infection and WLWH who had 
been initiated on ART prior to commencing treatment. These 
findings are consistent with prior research; in a 2020 systematic 
review, the majority of included studies showed no difference in 
treatment outcomes for invasive cervical cancer by HIV status 
[25]. Additionally, a large prospective cohort study examining 
women with LACC treated with CCRT in Botswana found no 
difference in OS between WLWH on ART and women without 
HIV [26]. Our data emphasize the importance of CCRT for the 
treatment of LACC with curative intent in a resource-limited 
setting, regardless of HIV status.

Similar to the lower rates of chemotherapy in WLWH, we found 
that patients with stage III-IV cervical cancer were less likely to 
receive chemotherapy. There has been conflicting historic data 
regarding the utility of chemotherapy in women with LACC. 
Previous studies have found significantly improved overall sur-
vival in women with LACC receiving chemoradiation [14, 15, 17]. 
Similarly, meta-analyses have found that CCRT improves sur-
vival among all cervical cancer patients, though the survival 
benefit of dual therapy decreases with increasing stage [27–29]. 
However, other data have shown that CCRT provides no bene-
fit in advanced disease stages. Two randomized phase III trials 
demonstrated no significant survival benefit for CCRT over ra-
diotherapy alone in patients with stage IB-IVA disease [30, 31]. 
Nonetheless, recent data including a randomized control trial 
(RCT) from India and a cohort study from Botswana (which in-
cluded patients with HIV) suggest a benefit with CCRT over RT 

FIGURE 1    |    Overall survival (p < 0.001) and disease-free survival (p < 0.001) for patients with LACC treated with CCRT versus RT alone in South 
Africa between 2013 and 2018.
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(Radiotherapy) in stage IIIB [32, 33]. While the benefit for CCRT 
for stage IIIB patients is clear from the more modern studies, 
in a resource-limited environment, concern for decreased utility 
based on historic data or lack of utility with concurrent chemo-
therapy for LACC may deter its use.

Another important variable associated with survival is baseline 
hemoglobin. Our data demonstrated that higher baseline hemo-
globin in patients with LACC is associated with improved OS 
and 2-year DFS. This aligns with outcomes in other studies eval-
uating radiotherapy for cervical cancer; higher hemoglobin has 
been associated with improved survival [34–36] while lower he-
moglobin levels are shown to portend poorer prognosis [37–44]. 
It has been suggested that hemoglobin levels influence tumor 
oxygenation, therefore impacting radioresistance [45]. Blood 
transfusions may be considered in anemic patients to combat 
this theoretical hypoxia-induced radioresistance and improve 
overall outcomes [35, 46, 47], though this remains controver-
sial [48].

Despite guidelines recommending transfusion of anemic pa-
tients treated in our cohort, many patients still had low hemo-
globin. Persistent anemia may be due to inadequate transfusion 

because of limited resources to facilitate this. Another consider-
ation is that severe illness prevented normalization of hemoglo-
bin even after receiving transfusion. In our study, patients with 
stages III–IV disease were less likely to have baseline hemoglo-
bin ≥ 10 g/dL. It is possible that low baseline hemoglobin levels, 
signifying an overall diminished state of health, contributed to 
lower receipt of chemotherapy in patients with more advanced 
disease. This may reflect a physician bias to omit chemother-
apy due to concern for patients' abilities to tolerate an aggressive 
treatment regimen.

This study is not without limitations. Using a retrospective 
design, we cannot ascertain why a greater proportion of pa-
tients with stage III–IV disease did not receive chemotherapy. 
However, in this study, we did not evaluate the number of 
patients with stage IIIB, who may have had hydronephrosis 
or renal impairment, as this may have been a contributing 
factor for not receiving chemotherapy. Due to resource lim-
itations, most patients who had hydronephrosis had no in-
tervention, such as stenting or nephrostomy, done in order to 
improve renal function and further allow for chemotherapy to 
be administered. Considering limitations in operating theater 
availability, we did not want decompression of hydronephrosis 

TABLE 3    |    Predictors for receipt of chemotherapy, a univariate and multivariate logistic regression analysis among study participants with LACC 
treated with curative intent at a tertiary center in South Africa between 2013 and 2018 (n = 278).

Receipt of chemotherapy Yes No UVA OR (95% CI) MVA OR (95% CI)b

Age (years)

20–39 30 (58.8) 21 (41.2) — —

40–59 97 (68.3) 45 (31.7) 1.51
(0.77–2.91)
p = 0.222

0.94
(0.35–2.45)
p = 0.894

≥ 60 43 (64.2) 24 (35.8) 1.25
(0.59–2.66)

p = 0.553

1.21
(0.38–3.86)

p = 0.752

Stage

I–II 142 (94.0) 9 (6.0) — —

III–IV 38 (29.9) 89 (70.1) 0.03
(0.01–0.06)
p < 0.001a

0.02
(0.01-0.05)
p < 0.001a

HIV Status

HIV− 138 (69.3) 61 (30.7) — —

HIV+ 42 (53.2) 37 (46.8) 0.50
(0.29–0.86)
p = 0.012a

0.43
(0.18–0.99)

p = 0.051

Hemoglobin (g/dL)

Mean (SD) 11.4 (2.3) 10.8 (2.1) 1.14
(1.02–1.28)
p = 0.028a

0.85
(0.72–1.01)
p = 0.063

Abbreviations: EQD2, equivalent dose in 2 Gy fractions; Hb, hemoglobin; HIV, human immunodeficiency virus; IQR, interquartile range; MVA, multivariate analysis; 
UVA, univariate analysis.
aStatistically significant.
bMultivariate regression adjusting for: age, stage, HIV status, and hemoglobin.
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to delay definitive treatment. This may further have led to pro-
vider hesitation or bias. The study data do not include clinical 
decision-making regarding the type of radiotherapy received 
and thus cannot account for provider bias implemented when 
prescribing brachytherapy versus a boost. Further, we did not 
include toxicity data, which is an important predictor of sur-
vival. Another important consideration is the outdated staging, 
which was done according to 2009 FIGO criteria. The updated 
2018 FIGO staging criteria include surgical pathologic and im-
aging findings, resulting in upward stage migration for many 
patients, often due to nodal and distant metastasis [49]. Newer 
staging may have resulted in different outcomes by disease 
stage. For WLWH, one of the limitations of our study was that 
antiretroviral medication toxicities and HIV-related morbid-
ity were not documented. Despite these limitations, this study 
remains the first of its kind, both characterizing the cervical 
cancer patients in South Africa and detailing the treatment 
regimens received.

With increasing rates of cervical cancer in South Africa, it is im-
perative that we improve patients' access to standard-ofof-care 
treatments. The results of our study reinforce the body of ev-
idence that concurrent chemoradiotherapy improves outcomes 
for LACC, regardless of disease stage or HIV status. Future re-
search should focus on understanding systemic and provider 
barriers and further factors that influence the distribution of 
appropriate care. Understanding current treatment selection 
and associated outcomes can guide efforts to standardize CCRT 
for women undergoing curative treatment for cervical cancer in 
South Africa.
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TABLE 4    |    Patient factors associated with hemoglobin ≥ 10 g/dL: a univariate and multivariate logistic regression analysis.

Hemoglobin < 10 ≥ 10 UVA OR (95% CI) MVA OR (95% CI)b

Age

20–39 22 (44.0) 28 (56.0)

40–59 37 (26.8) 102 (73.9) 2.23
(1.13–4.38)
p = 0.020a

1.74
(0.81–3.70)
p = 0.153

≥ 60 11 (17.5) 52 (82.5) 3.71
(1.61–9.02)
p = 0.003a

3.30
(1.28–8.85)
p = 0.015a

Stage

I–II 19 (13.3) 124 (86.7)

III–IV 56 (44.4) 70 (55.6) 0.19
(0.10–0.34)
p < 0.001a

0.20
(0.10–0.36)
p < 0.001a

HIV status

HIV− 46 (23.7) 148 (76.3) — —

HIV+ 29 (38.7) 46 (61.3) 0.49
(0.28–0.87)
p = 0.015a

0.57
(0.29-1.12)
p = 0.099

Abbreviations: HIV, human immunodeficiency virus; Hb, hemoglobin; MVA, multivariate analysis; OR, odds ratio; UVA, univariate analysis.
aStatistically significant.
bMultivariate regression adjusting for: age, stage, and HIV status.
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