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ABSTRACT

Background. Cervical cancer (CC) is the most common
female cancer in many countries of sub-Saharan Africa (SSA).
We assessed treatment guideline adherence and its associa-
tion with overall survival (OS).
Methods. Our observational study covered nine population-
based cancer registries in eight countries: Benin, Ethiopia,
Ivory Coast, Kenya, Mali, Mozambique, Uganda, and Zimba-
bwe. Random samples of 44–125 patients diagnosed from
2010 to 2016 were selected in each. Cancer-directed therapy
(CDT) was evaluated for degree of adherence to National
Comprehensive Cancer Network (U.S.) Guidelines.
Results. Of 632 patients, 15.8% received CDT with curative
potential: 5.2% guideline-adherent, 2.4% with minor devia-
tions, and 8.2% with major deviations. CDT was not docu-
mented or was without curative potential in 22%; 15.7%
were diagnosed with International Federation of Gynecology
and Obstetrics (FIGO) stage IV disease. Adherence was not

assessed in 46.9% (no stage or follow-up documented,
11.9%, or records not traced, 35.1%). The largest share of
guideline-adherent CDT was observed in Nairobi (49%) and
the smallest in Maputo (4%). In patients with FIGO stage I–III
disease (n = 190), minor and major guideline deviations were
associated with impaired OS (hazard rate ratio [HRR], 1.73;
95% confidence interval [CI], 0.36–8.37; HRR, 1.97; CI,
0.59–6.56, respectively). CDT without curative potential
(HRR, 3.88; CI, 1.19–12.71) and no CDT (HRR, 9.43; CI,
3.03–29.33) showed substantially worse survival.
Conclusion. We found that only one in six patients with cer-
vical cancer in SSA received CDT with curative potential. At
least one-fifth and possibly up to two-thirds of women never
accessed CDT, despite curable disease, resulting in impaired
OS. Investments into more radiotherapy, chemotherapy, and
surgical training could change the fatal outcomes of many
patients. The Oncologist 2021;26:e807–e816

Implications for Practice: Despite evidence-based interventions including guideline-adherent treatment for cervical cancer
(CC), there is huge disparity in survival across the globe. This comprehensive multinational population-based registry study
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aimed to assess the status quo of presentation, treatment guideline adherence, and survival in eight countries. Patients across
sub-Saharan Africa present in late stages, and treatment guideline adherence is remarkably low. Both factors were associated
with unfavorable survival. This report warns about the inability of most women with cervical cancer in sub-Saharan Africa to
access timely and high-quality diagnostic and treatment services, serving as guidance to institutions and policy makers. With
regard to clinical practice, there might be cancer-directed treatment options that, although not fully guideline adherent, have
relevant survival benefit. Others should perhaps not be chosen even under resource-constrained circumstances.

INTRODUCTION

Cervical cancer (CC) shows large differences in outcome
globally depending on stage at presentation to the health
system and access to high-quality care. Both may vary
depending on individual patient factors and local or
country-specific availability of diagnostic and treatment ser-
vices. Assessing of treatment guideline adherence at the
patient level and linking this to outcome is an established
approach [1, 2]. This is a multinational, population-based
study of the pattern and degree of adherence to guidelines
of care, and its association with outcome, in patients with
CC in sub-Saharan Africa (SSA).

The burden of CC is currently decreasing in high-income
countries. For example, age-standardized annual incidence
of CC in the U.S. fell to 7.4 in 100,000 in 2010–2014 from
more than 40 in 100,000 in 1947–1948 largely because of
wide dissemination of screening during this period [3]. In
contrast, in SSA—without comprehensive screening—age-
standardized incidence rates range from 26.8 in Central
Africa to 43.1 in 100,000 in Southern Africa, with Zimbabwe
even reporting 62.3 in 100,000 in 2018. Of the estimated
570,000 CC diagnoses and 311,000 cervical cancer deaths in
the world in 2018, 112,000 (20%) of new diagnoses and
76,000 (24%) of the deaths occur in SSA [4], despite SSA
accounting for only 9.4% of women older than 20 years
worldwide [5].

Population-based data on stage at diagnosis are limited in
SSA, and those that are available report a substantial propor-
tion of cervical cancer cases diagnosed at late stages. For
example, 30% of patients in Uganda presented with Interna-
tional Federation of Gynecology and Obstetrics (FIGO) stage
III–IV disease, and 58% of patients in Zimbabwe presented with
regional and metastatic disease [6, 7]. With a higher proportion
of staged patients, but more selective by nature, recent hospi-
tal cohorts yield comparable stage patterns, for example, 81%
with stage IIb–IV in a center in Addis Ababa, Ethiopia [8].

Similarly, population-based survival data for CC are limited,
but a recently published large survey reports age-standardized
relative survival (ASRS) of 69.8%, 44.5%, and 33.1% at 1, 3,
and 5 years [9]. Additionally, there are premillennium cohorts
that report 49% 5-year ASRS in Uganda and 45% 3-year ASRS
in Zimbabwe [6, 7].

The situation of CC care in SSA from a health care infra-
structure point of view can be gauged first from the gaps
between calculated need and actual availability of radio-
therapy services [10] and, secondly, from Global Surgery
2030’s estimate that 93% of SSA’s population does not have
access to safe, timely, and affordable surgery [11]. In addi-
tion, although access to chemotherapy is increasing, it is
still limited, and its safe administration is a major concern
where there is a shortage of oncology personnel [12].

The consequences of these shortfalls in SSA health care
systems have so far rarely been examined at an individual
level. No previous study has described the pattern of CC care
and guideline adherence using a population-based approach,
nor has there been a longitudinal examination of the degree
to which guideline adherence is linked to survival of patients
with CC in SSA. This led to our main research questions:
Firstly, what is the quality of CC therapy in SSA in terms of
degree of guideline adherence? Secondly, to what extent is
overall survival associated with therapy guideline adherence
when adjusted for patient characteristics and stage?

With its multinational collection of registry data and mul-
timodal evaluation of degree of therapy guideline adherence,
the present study adds population-based evidence on status
of CC care and outcomes in a SSA setting.

MATERIALS AND METHODS

Study Design
This is a multinational retrospective population-based study,
drawing patients from nine population-based cancer registries:
Abidjan (Ivory Coast), Addis Ababa (Ethiopia), Bamako (Mali),
Bulawayo (Zimbabwe), Cotonou (Benin), Eldoret (Kenya),
Kampala (Uganda), Maputo (Mozambique), and Nairobi
(Kenya). These registries cover populations between 800,000
(Cotonou) and four million (Abidjan) inhabitants. All are mem-
bers of the African Cancer Registry Network (AFCRN), which
since 2013 has coordinated sub-Saharan population-based
cancer registries as the International Agency for Research on
Cancer’s regional hub [13].

Sources of Data and Study Population
After excluding cases registered based on a death certificate
only, random samples of patients diagnosed with invasive
cancers of the cervix (International Classification of
Diseases-10 C53.x) between January 1, 2010, and June
30, 2016, were drawn within the sampling frame of the
database of the African Cancer Registry Network. In Addis
Ababa, we included all cases diagnosed from January to
March 2012 and 2014. A sample size of 700 produces a
two-sided 95% confidence interval with a width equal to
0.075 when the sample proportion of patients with ade-
quate care is 0.500. We drew a simple random sample of
45 to 125 patients per registry (mean n = 75) to amount to
700 patients. For logistic reasons, it was impossible to
include all patients diagnosed in that period. Follow-up was
open for 7 years until December 31, 2017 (Fig. 1).

Data collection was integrated into registration work,
based on the AFCRN Standard Procedure Manual Version
2 [14]. The databases of the participating registries include
basic demographic and tumor characteristics (including basic

© 2021 The Authors.
The Oncologist published by Wiley Periodicals LLC on behalf of AlphaMed Press.

Cervical Cancer in SSA: Guideline Adherencee808



staging) and, infrequently, basic initial treatment data. Clini-
cal records of registered cases were traced via the source(s)
recorded in the registry, information on date of diagnosis
and stage was verified or updated, and any duplicates were
excluded (Fig. 1). The registry records were updated with
information on diagnostic procedures, treatment received,
and patients’ vital status. However, if this information could
not be found in clinical records, we attempted to contact the
patient or their relatives through all phone numbers avail-
able in the records and hospital information systems to
ascertain treatment details and survival status. This also
enabled us to inquire about within-country and international
referral undocumented in the records. Cases for which a
health record or additional information was found after this
active follow-up are subsequently referred to as “traced
cases” and “traced cohort.”

Stage at diagnosis was obtained from physicians’ clinical
assessments in the records in line with FIGO’s 2009 classifica-
tion [15]; T1–T3 with radiologically or pathologically positive
pelvic nodes were grouped as FIGO stage III. In some cases,
clinical FIGO stage was amended by additional information
from imaging or pathology findings in line with the
abovementioned AFCRN Manual. Performance status at diag-
nosis as Eastern Cooperative Oncology Group (ECOG) score
was collected. Four detailed aspects of cancer-directed ther-
apy (CDT) were recorded: surgery, external beam radiation
therapy (EBRT), brachytherapy, and chemotherapy. When
details such as hysterectomy or radiotherapy dose were not
further specified but the record reported “complete,” we
assumed the treatment was performed with adherence to
guidelines as a necessary simplification.

Therapy Evaluation
U.S. National Comprehensive Cancer Network (NCCN) CC
Guidelines 1.2010 (actually prepared for the high-income set-
ting) reflected the optimum standard of CC care at the

beginning of our study period [16]. These were in wide-
spread use in low- and middle-income countries and parts of
SSA and were therefore chosen as a point of reference [17,
18]. Physicians also used locally adapted guidelines, other
guidelines, or adjusted treatment according to specific
patient characteristics and resource limitations. Because of
the retrospective nature of the study using real-world data,
these factors were not captured in our analytical database.
Still, we aimed to use NCCN Guidelines as standard to give
an overall picture on access to care rather than a posteriori
judging the individual treatment decisions. We compiled a
scheme for evaluating degree of adherence (Table 1). Guide-
line adherence was assessed for cases known to be FIGO
stage I–III. Each stage-dependent category includes key pro-
cedures and modalities required to reach a certain degree of
adherence. Note that not all possible treatment variations
were depicted, and possible overtreatment was not the
focus of the study. “Guideline-adherent” was the mini-
mum sufficient therapy recommended. Courses of chemo-
therapy alone, EBRT <45 Gy, and surgical intervention
without removal of the tumor were defined as “CDT without
curative potential.”

Outcome
Outcome, in terms of date and vital status (alive/dead) at
the last known contact, as recorded by the cancer registries,
was verified and/or updated from the clinical records. When
no information could be found, contact by telephone with
the patient or next of kin was attempted. The precise cause
of death, as certified by a medical practitioner, could rarely
be determined.

Statistical Methods
Overall survival (OS) was estimated using the Kaplan-Meier
method, and differences according to prognostic factors
were assessed with the log rank test. ASRS was calculated
for the traced cohort. Relative survival was determined using
SAS macro “periodh” [19]. Because of the small number of
patients per registry per year and because differences in
baseline mortality of the age groups studied between the
countries were small (see supplemental online Table 2) [20],
only a single life table was created: World Health Organiza-
tion life tables from the eight countries for the year 2013 as
the median year of diagnosis of all patients were retrieved
and the average calculated [20]. For age standardization the
direct method and International Cancer Survival Standard
2 with its “broad age groups” were employed [21]. We
assume that the small sample of cases (632) is representative
of cervix cancer cases in sub-Saharan Africa and that the
missing cases (35% of patients who cannot be traced; 2% of
patients whose files that miss staging information) were
missing at random. Extrapolation of therapy evaluation
results for SSA was done by using simple multiplication with
rounding to 1,000 and assuming representativeness and
missing information at random.

To assess the association between treatment guideline
adherence and survival, Cox multiple regression was
employed for the therapy association cohort (follow-up
≥3 months, FIGO stage ≤III). The inclusion criteria were cho-
sen to reduce survivorship bias. The assumption of

Figure 1. Trial flow diagram. Patients with hospital files found or
successful telephone contact were considered to be traced.
Abbreviation: FIGO, International Federation of Gynecology and
Obstetrics.
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proportionality of hazards was checked graphically and found
to be satisfactory.

Ethics
The study protocol was approved by the AFCRN review
committee (02.03.2016) and Halle University Review Board
(votum no. 2019-009). The study group used anonymized
secondary data, which were collected under existing regula-
tions and national laws in the respective registries. Funding
sources had no role in study design, collection, analysis, or
interpretation of the data.

RESULTS

The median age at diagnosis in our population-based cohort
was 50 years. The most common stage was FIGO III, and the
most common histology was squamous cell carcinoma
(Table 2).

For the population-based cohort (n = 632) in general,
we found that about one-eighth of patients had received
some form of external beam radiotherapy (EBRT) and one-
eighth some form of surgery. Information additional to that
recorded by the cancer registries could not be found for
35% of the patients. Of the patients we could trace

Table 1. Therapy evaluation scheme for patients with known FIGO stage

Therapy;
FIGO stage

Guideline
adherent (FIGO
stage I–III
applicable only)

Minor deviation
(FIGO stage I–III
applicable only)

Major deviation
(FIGO stage I–III
applicable only)

CDT without
curative
potential (FIGO
stage I–III
applicable
only)

No CDT
detected, FU
<3 months
(FIGO
stage I–III
applicable
only)

No CDT
detected, FU
≥3 months
(FIGO stage I–III
applicable only)

Curative
primary
surgery

IA1 Excision with
free margins,
e.g., through
conization,
simple
hysterectomy

— Any cancer-
directed surgery
with possible
tumor
destruction, e.g.,
laser vaporization
or cryotherapy

— No CDT
identified, but
patient dead/
lost to FU <3
months after
diagnosis

No CDT
identified in
patients with
FU ≥3 months

IA2–IIA (IA2: Modified)
Radical
hysterectomy +
pelvic LAE

(IA2: Modified)
Radical
hysterectomy

Any less radical
procedure for
removal of tumor,
e.g., simple
hysterectomy

Any surgery
with remaining
parts of cervix/
primary tumor

No CDT
identified, but
patient dead/
lost to FU <3
months after
diagnosis

No CDT
identified in
patients with
FU ≥3 months

IIB — Radical
hysterectomy +
pelvic LAE

Radical
hysterectomy

Any less radical
surgery than
radical
hysterectomy,

No CDT
identified, but
patient dead/
lost to FU <3
months after
diagnosis

No CDT
identified in
patients with
FU ≥3 months

Curative
primary
radiotherapy

IB–III EBRT ≥45
Gy + concurrent
chemotherapy
≥2 cycles +
brachytherapy
≥16.6 Gy

EBRT ≥45
Gy + brachytherapy
≥16.6 Gy

EBRT ≥45 Gy
(with or without
chemotherapy

EBRT <45 Gy or
missing

No CDT
identified, but
patient dead/
lost to FU <3
months after
diagnosis

No CDT
identified in
patients with
FU ≥3 months

T1–3 N1 EBRT ≥45
Gy + concurrent
chemotherapy
≥2 cycles +
brachytherapy
≥16.6 Gy if
primary is not
resected

EBRT ≥45
Gy + brachytherapy
≥16.6 if primary is
not resected

EBRT ≥45 Gy
(with or without
chemotherapy)

EBRT <45 Gy or
missing

No CDT
identified, but
patient dead/
lost to FU <3
months after
diagnosis

No CDT
identified in
patients with
FU ≥3 months

Obligatory
palliative
care: IVA–
IVB

Individual approaches with or without CDT, labeled “FIGO stage IV, any approach”

Therapy was considered for evaluation if documented within 2 years and not indicated for relapse. References and considerations on which this
scheme is based apart from National Comprehensive Cancer Network Guidelines version 1.2010 can be found in supplemental online Table 1.
Abbreviations: CDT, cancer-directed therapy; EBRT, external beam radiotherapy; FIGO, International Federation of Gynecology and Obstetrics;
FU, follow-up, observation after date of incidence; LAE, lymphadenectomy; N1, radiologically or pathologically involved pelvic lymph nodes.
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(n = 410), more than half (or 31% of the total cases) lacked
essential information for therapy evaluation. Guideline
adherence of care varied according to FIGO stage group
(supplemental online Table 3).

Quality and delay of radiotherapy were assessed. Only
one-fifth of the traced cohort (n = 410) received primary
EBRT. In detail, there were 73 nonsurgical patients, and of
these 60 (82%) were staged FIGO I–III in need of curative
EBRT with concurrent chemotherapy and subsequent brachy-
therapy [16]; of these latter 60 patients in need, 8 (13%)
were documented as certainly incomplete. Furthermore, only
8 (13%) of 60 patients had brachytherapy as part of their
treatment, and only 22 (37%) of 60 patients received concur-
rent chemotherapy. A median delay of 14 weeks (range,
1–73 weeks) between diagnosis and the start of EBRT was
noted in 45 patients whose files had exact EBRT dates.

Radiation was also incomplete for 10 patients with node-
positive disease who had received operations. Only three of
them had documented EBRT after surgery, whereas four of
the remaining seven patients with node-positive disease
were observed for ≥12 months without EBRT.

Chemotherapy as the only CDT was seen in 66 (16%) of
patients in the traced cohort, of whom there were 42 (64%)
patients with FIGO stage I–III. Eighteen (43%) of these
42 patients were observed for more than 12 months with-
out further CDT being documented.

Statements on guideline adherence and quality of care
were possible for two-thirds of traced patients. Evaluation
was impossible for one-third of traced patients because of
lack of information on stage, early death, and observation
less than 3 months. When we evaluated the degree of guide-
line adherence among the whole population-based cohort,
the proportion of patients with known optimal guideline-
adherent therapy came down to a total of only 5%; an addi-
tional 11% received therapy with curative potential showing
minor or major deviations (Fig. 2). The proportions of
guideline-adherent therapy were higher among patients with
early stages compared with late-stage presentation (see sup-
plemental online Table 3 and supplemental online Fig. 1). A
total of 19% of patients certainly received therapy without
curative potential or no therapy at all. In the worst-case sce-
nario, that is, no further CDTs in the untraceable patients,
this would mean that only 16% received any CDT with cura-
tive potential, whereas 67% of patients were receiving CDT
without curative potential or no therapy at all. Additionally,
17% of patients were known FIGO stage IV in need of pallia-
tive care (Fig. 2).

We found large disparities in care within the populations
of the different countries. Populations from centers with
radiotherapy available (Addis Ababa, Kampala, and Nairobi)
had higher proportions of patients with guideline-adherent
therapy or minor and major deviations compared with those
centers without radiotherapy facilities (Fig. 3).

Data come from eight countries only, but to highlight the
possible broader implications of our findings, we extrapo-
lated the findings of our cohort to all 112,000 estimated
newly diagnosed cervical cancer cases each year in SSA [4].
This translated to 9,000 (8%) patients with FIGO stage I–III
who received guideline-adherent care, 4,000 (4%) with FIGO
stage I–III who received minor deviations and 15,000 (13%)

major deviations, 19,000 (17%) with FIGO stage I–III who
received CDT without curative potential, 19,000 (17%) more
patients with FIGO stage I–III who did not receive any CDT
though observed beyond 3 months, 18,000 (16%) patients
with FIGO stage I–III who died or got lost to follow-up within
3 months of diagnosis and had no CDT documented, and

Table 2. Patient characteristics of the population-based
cohort (n = 632)

Characteristics n (%)

Age group (median: 50 years; IQR:
40–58 years; range 16–99 years)

<40 years 143 (23)

40–59 years 335 (53)

≥60 years 154 (24)

Registry

Abidjan, Ivory Coast 67 (11)

Addis Ababa, Ethiopia 92 (15)

Bamako, Mali 59 (9)

Bulawayo, Zimbabwe 55 (9)

Cotonou, Benin 37 (6)

Eldoret, Kenya 82 (13)

Kampala, Uganda 60 (9)

Maputo, Mozambique 122 (19)

Nairobi County, Kenya 59 (9)

HIV status

Negative 78 (12)

Positive 82 (13)

Unknown 250 (40)

Not traced 222 (35)

ECOG performance

ECOG 0–1 88 (14)

ECOG 2 61 (10)

ECOG 3–4 25 (4)

Unknown 236 (37)

Not traced 222 (35)

FIGO stage

I 49 (8)

II 91 (14)

III (incl. T1–T3, pelvic N1) 123 (19)

IV 99 (16)

Unknown 48 (8)

Not traced 222 (35)

Histology

Squamous cell carcinoma 443 (70)

Adenocarcinoma 40 (6)

Other 4 (1)

Carcinoma 41 (6)

Neoplasm, malignant 104 (16)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; FIGO,
International Federation of Gynecology and Obstetrics; IQR, inter-
quartile range.
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28,000 (25%) patients who were diagnosed with FIGO
stage IV and, hopefully, were subject to individualized
care. Patients in the inconclusive categories “Not traced”
(n = 222) and “Any CDT, FIGO unknown” (n = 12) were
omitted at this point.

OS in the traced cohort (n = 410) at 1, 2, and 3 years was
74% (95% confidence interval [CI], 69.3%–78.7%), 51.3% (95%
CI, 45%–57.6%), and 41.3% (95% CI, 34.6%–48%), respectively
(Fig. 4). A total of 22 patients died within the first month
(median at 7 days) after formal diagnosis.

Figure 2. Therapy evaluation in the population-based cohort (n = 632). Evaluations refer to the therapy evaluation scheme in
Table 1. Colors depict the degree of adherence: green indicates optimal, light green minor deviation, yellow major deviation,
orange CDT without curative potential, and red no CDT. Light gray indicates patients with FIGO stage IV, middle and darker gray
indicates missing stage or observation time, and no color indicates untraced patients. Patients with hospital files found or success-
ful telephone contact were considered to be traced.
Abbreviations: CDT, cancer-directed therapy; FIGO, International Federation of Gynecology and Obstetrics; FU, follow-up (time of
observation since diagnosis).

Figure 3. Therapy evaluation in the population-based cohort (n = 632) stratified by registry. Evaluations refer to the therapy evalua-
tion scheme in Table 1. Colors depict the degree of adherence: green indicates optimal, light green minor deviation, yellow major
deviation, orange CDT without curative potential, and red no CDT. Light gray indicates patients with FIGO stage IV, middle and
darker gray indicates missing stage or observation time, and white indicates the proportion of untraced patients. *, Principal EBRT
availability at the study site did not exclude overstrain or temporary breakdown of machines. EBRT in Bulawayo was nonfunctional
during the whole study period.
Abbreviations: CDT, cancer-directed therapy; EBRT, external beam radiotherapy; FIGO, International Federation of Gynecology and
Obstetrics; FU, follow-up (time of observation since diagnosis).
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One-, 3-, and 5-year ASRSs were 75.6% (95% CI, 70.9%–
80.3%), 42.4% (95% CI, 35.5%–49.7%), and 28.7% (95% CI,
19.9%–37.5%). OS differed between FIGO stages I and II ver-
sus stages III and IV (p < .001). Three-year OS was similar for
women with FIGO stage I and II cancer (60.8% and 58.2%)
but considerably lower for women with FIGO stage III and IV
cancer (27.8% and 17.8%) (supplemental online Fig. 2).

Multiple Cox regression analysis was done with adjust-
ment for FIGO stage, age group, HIV status, and ECOG per-
formance status among patients with known stage and
more than 3 months’ observation time. Lack of CDT was

the variable most strongly associated with negative effect
on survival. CDT without curative potential (hazard rate
ratio [HRR], 3.88; 95% CI, 1.19–12.71) and no CDT (HRR,
9.43; 95% CI, 3.03–29.33) were associated with worse sur-
vival. Minor (HRR, 1.73; 95% CI, 0.37–7.37) and major devia-
tions (HRR, 1.97; 95% CI, 0.59–6.56) were associated with
somewhat worse survival. FIGO stage III (HRR, 2.21; 95% CI,
1.01–4.48) and HIV positivity (HRR, 2.00; 95% CI, 1.01–3.96)
status were also associated with worse survival (Fig. 5).

To facilitate quantitative comparison with a 2005–2011
Australian cohort [22], we additionally analyzed a subcohort
including only patients with FIGO stage I and II (n = 111). In
this subcohort, adherence to guidelines was associated with
a substantially better survival (HRR, 0.30; CI, 0.11–0.86).

DISCUSSION

The most alarming finding in our population-based, cross-
sectional assessment of NCCN Guidelines–recommended
receipt of therapy in eight SSA countries was that for two-
thirds of patients with CC, no documented CDT could be
found despite thorough investigations, and in the worst-case
scenario, these patients did not receive any CDT at all. Addi-
tionally, of the 37% patients with valid treatment evaluation,
only half received CDT with curative potential. By country,
the proportion of patients receiving CDT with curative poten-
tial varied from 4% in Maputo (Mozambique) to 49% in
Nairobi (Kenya). But also, within countries we saw huge
inequality. Our study was performed mainly in capital cities
(exceptions: Eldoret and Bulawayo, both still major centers).
All have tertiary referral oncology centers, which, however,
were only partly equipped with radiotherapy facilities, and
patients within population-based registry areas lived close to

Figure 4. Overall survival in the traced cohort (n = 410). Median
overall survival was 23 months. Patients with hospital files
found or successful telephone contact were considered to be
traced.
Abbreviations: CI, confidence interval; OS, overall survival.

Figure 5. Results of multiple Cox regression for risk of early death in the therapy association cohort (n = 190) are shown: through
inclusion criteria (FIGO stages I–III and follow-up ≥3 months), bias was reduced. Therapy evaluation refers to Table 1.
Abbreviations: CDT, cancer-directed therapy; CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; FIGO, Interna-
tional Federation of Gynecology and Obstetrics; HRR, hazard rate ratio.

© 2021 The Authors.
The Oncologist published by Wiley Periodicals LLC on behalf of AlphaMed Press.

www.TheOncologist.com

Griesel, Seraphim, Mezger et al. e813



those centers. According to international recommendations,
all centers had far too few radiotherapy facilities [23]. In this
respect, we found that cancer centers in registry areas with
EBRT available managed to provide CDT with curative poten-
tial to only 15%–49% of patients (Addis Ababa, Nairobi, and
Kampala), whereas only 10% of patients in countries without
radiotherapy facilities received CDT with curative potential—
except Eldoret (Kenya) with 23%, where we know that a
screening program is in place [24]. In general, economic, epi-
demiologic, and radiotherapy indicators confirm differences
between the countries in our scope but also the backlog rela-
tive to Australia and the U.S., which we used for comparisons
elsewhere in this report (supplemental online Table 4).

Excluding subjects with missing information, our esti-
mated findings imply that only 28,000 of 112,000 annual
patients with CC in SSA received CDT with curative potential
[4]; 38,000 up to 56,000 received CDT without curative poten-
tial or no CDT. Approximately 28,000 patients presented in
FIGO stage IV needing palliative care. These projections are
optimistic because they assume that results in large city situa-
tions are generalizable to the whole population, including
rural settings where access to therapy is likely to be worse.

In general, care of patients with CC requires specialized
multimodal therapy with radiotherapeutic and surgical
options. This applies to an even greater extent to patients
with FIGO stage ≥II (86.5% of patients with staging informa-
tion available). Given the patient pathways and observed
treatment patterns, we assume that certain factors may have
greatly reduced the proportion of patients receiving
guideline-adherent care. The identified problems include a
lack of specialized facilities and personnel for diagnosis
[25], surgery [11], interrupted provision of chemotherapy
drugs [12], and both individual poverty and lack of health
insurance. The well-known and still widespread lack of
EBRT and brachytherapy services has great impact and is
also seen in our cohort [10]. Only 13% of patients with
known FIGO stages I–III received primary EBRT and brachy-
therapy. This is comparable to findings from a population-
based Ugandan cohort of 261 patients described 20 years
ago (1995–1997): only 25% of patients with FIGO stages I–
IV received primary EBRT and brachytherapy [6]. In con-
trast, in the Surveillance, Epidemiology, and End Results
(SEER) program areas of the U.S., 59%–83% of patients
with FIGO stages IB2–IVA received adequate radiotherapy
in 1988–2009 [26]. Similarly, in Australia, treatment for
patients with FIGO stages I–IVa was guideline adherent for
more than half (54.1%) of the patients in 2005–2011 [22].
Our most important result of 16% strict guideline adher-
ence among 190 patients (in the therapy association
cohort; Fig. 5) is by far the lowest rate reported in the lit-
erature to this date.

This low adherence was associated with poor outcome.
Analysis of survival showed 1-, 3-, and 5-year-ASRSs of
75.6%, 42.4%, and 28.7%. This survival is similar to Ugandan
(81.4% and 49%) and Zimbabwean (66% and 44.9%)
1995–1997 population-based 1- and 3-year ASRS estimates,
although the reference population for standardization
slightly different [6, 7]. In contrast, the U.S. SEER estimate of
67.1% 5-year ASRS for the 2007–2013 period [27], taken as
example of CC survival in a high-income country, is much

higher. As expected, patients with FIGO stages I and II had
considerably better outcome probabilities than those with
FIGO stages III and IV. This should encourage education of
health care workers to be able to recognize and interpret
symptoms of CC and refer patients earlier.

Using the patient group with known FIGO stages I–III
and ≥3 months’ observation time, we analyzed the effect of
known prognostic factors and degree of treatment complete-
ness on outcome. In 2017, NCCN published Harmonized
Guidelines specific to low-resource regions such as SSA [28].
These guidelines contain information on standard treatment,
but also alternative options when resources are not avail-
able. The impact of an implementation of these NCCN Har-
monized Guidelines for SSA obviously cannot be assessed in
a randomized trial. The relationship between different
degrees of therapy adherence and better survival observed
in our study supports these guidelines’ principles of rec-
ommending well-considered, specific deviations from maxi-
mum care if needed. Association of therapy with survival
followed a dose-response effect, with the HRRs increasing
with less guideline adherence. Treatment with minor devia-
tions was associated with 1.7-times increased risk of death,
major deviations were associated with a doubled hazard
ratio, and “CDT without curative potential” and “no CDT”
were associated with detrimental fourfold and ninefold
higher hazards of death, respectively, compared with
guideline-adherent treatment. As we do not expect extensive
short-term improvements in CC care in SSA, we conclude
that therapy with selected minor and major deviations
(Table 1) such as recommended in the NCCN Harmonized
Guidelines for SSA are justifiable options.

Treatment attempts without curative potential should
be avoided, such as discontinuation of radiotherapy
resulting in underdosing, chemotherapy only, surgery in
patients with FIGO stage >IIb, or inappropriate surgery in
patients with FIGO stage ≤IIb. We found that such practices
were associated with a nearly fourfold risk of early death
compared with guideline-adherent practices. It is also possi-
ble that they cause considerable morbidity as well as finan-
cial burden in patients and family members [29]. Of course,
it is even less acceptable to see patients managed without
any CDT in a curative situation, with risk of early death
increased ninefold.

In patients with fully guideline-adherent treatments, the
risk of early death was similar in our study (HRR, 0.30; 95%
CI, 0.11–0.86; n = 111) compared with an Australian sub-
cohort with FIGO stage I and II patients (HRR, 0.22; 95% CI,
0.07–0.75; n = 106) in 2005–2011 [22].

General limitations in our study include imprecise stag-
ing, poor documentation and record keeping, and early loss
to follow-up [6–9, 30]. First, to assess completeness of ther-
apy, we included patients from the population-based regis-
tries, among which there is no selection bias in contrast to
hospital-based studies. Second, we assume there could have
been a survivorship bias, because patients with aggressive
disease and early death never had a chance to receive ther-
apy and thus could have contributed to lower survival in the
group without therapy. We also anticipated immortal-time
bias for those patients receiving treatment. Therapy uptake
might not have been at random but also might have been
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linked to factors associated with outcome. To reduce infla-
tion of therapy effects, we only included into regression anal-
ysis patients with survival of at least 3 months after
diagnosis. Consequently, the analysis started 3 months after
diagnosis [31]. Third, patients without any information were
a large group of 35%. We decided not to make assumptions
about therapy received and to present the data as unknown.
Findings on stage pattern, number of patients left untreated,
1- and 3-year ASRSs, and proportion of HIV-positive patients
were similar to previous studies from Ethiopia, Kenya, and
Zimbabwe and reassuring as to the representativeness of our
cohort [6–8]. Seeing a total of 22 among 410 patients in the
traced cohort who died within the first month (median sur-
vival 7 days) shows that late presentation and late formal
diagnosis is another reason for very short survival times in
our cohort. Upcoming prospective studies from population-
based cancer registries may result in more detailed informa-
tion on therapy and outcome [32].

CONCLUSION

In this population-based study from eight African countries,
up to two-thirds of patients with CC received treatment
without curative potential or no therapy at all (worst-case
scenario assuming those without documented information
were left without therapy). Lack of therapy and advanced
stage were associated with very low survival rates, similar
to data reported 20 years ago from Uganda and Zimbabwe.
Implementation of vaccination, early detection, and screen-
ing could reduce the total of 112,000 patients with CC and
reduce the estimated 28,000 patients with incurable stage
IV disease in the long term. More radiotherapy facilities are
urgently needed for patients presenting with curative dis-
ease. Also, specialist gynecological surgeons need to be
trained to mitigate the tragic outcome of up to 75,000
women presenting with curable disease but not receiving
guideline-adherent or any treatment at all, who are thus
left to suffer and die. Progress in surgical techniques man-
aging even advanced and nodal-positive disease without
radiotherapy could be of high importance for SSA [33].
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