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ABSTRACT

Background. Discontinuation of radiotherapy (RT) for cervical
cancer (CC) in sub-Saharan Africa is common because of patient-
and health service-related reasons. This analysis describes toxic-
ities and the effect of adherence on survival.
Materials and Methods. A total of 788 patients with CC (2008–
2012) who received RTat Addis Ababa University Hospital were
included. External beam RT without brachytherapy was per-
formed according to local guidelines. We previously described
survival and prognostic factors. Now we analyzed adherence
and survival according to total doses received. Adjustment via
multivariate cox regression analysis was done.
Results. One-year overall survival (OS) after radical RT
(n 5 180) for International Federation of Gynecology and
Obstetrics (FIGO) stages IIA–IIIA was 89% for discontinua-
tion (<72 Gy) and 96% for adherence (�72 Gy; hazard ratio
[HR], 1.3; 95% confidence interval [CI], 0.5–3.3). One-year

OS after nonradical RT (n 5 389) for FIGO stages IIIB–IVA
was 71% for discontinuation (<40 Gy) and 87% for adher-
ence (44–50 Gy; HR, 3.1; 95% CI, 1.4–6.9). One-year OS for
FIGO stages IIIB–IVB (n 5 219) after one compared with two
or more palliative single fractions of 10 Gy were 14% and
73% respectively (HR, 7.3; 95% CI, 3.3–16). Reasons for dis-
continuation were toxicities, economic background, and RT
machine breakdown. Grade 1–2 late toxicities were com-
mon (e.g., 30% proctitis, 22% incontinence). Grade 3 early
and late toxicities were seen in 5% and 10% respectively; no
grade 4 toxicities occurred.
Conclusion. Patients who adhered to guideline-conforming RT
had optimum survival. Better supportive care, brachytherapy to
reduce toxicities, socioeconomic support, and additional radia-
tion capacities could contribute to better adherence and survival.
The Oncologist 2018;23:1–9

Implications for Practice: This study presents the effect of adherence on survival of 788 patients with cervical cancer receiving
external beam radiotherapy without brachytherapy in Ethiopia. Discontinuation of planned radiotherapy according to local
guidelines considerably reduced survival for all International Federation of Gynecology and Obstetrics (FIGO) stages treated (hazard
ratios were 1.3, 3.1, and 7.3 for FIGO stages IIA–IIIA and IIIB–IVA and the palliative approach, respectively). Early toxicity (5% grade
3) should be treated to improve adherence. Economic difficulties and machine breakdown should also be addressed to reduce
discontinuation and improve survival.

INTRODUCTION

Cancer of the uterine cervix (CC) is the leading cause of cancer
death among women in sub-Saharan Africa [1] and other parts
of the economically developing world, largely because of lim-
ited access to early detection and treatment services [2]. CC
tragically serves as a symbol for global health disparity. The
age-standardized death rate per 100,000 women in east Africa
is 12 times as high as in western Europe (25.3% vs. 2%) [3].

Patients with CC diagnosed with early stage disease (stage
IIA or lower) are primarily treated with surgery, whereas those
patients diagnosed with advanced stage disease (stage IIB or

higher) are treated with chemoradiation [4]. Because of the
lack of early detection services, most patients with CC in sub-
Saharan Africa are diagnosed at a late stage of the disease [5, 6],
and thus they are candidates for radiotherapy (RT). However,
the availability of RT services is limited in this part of the world.
In Africa, 28 countries lack any RT facility [7]. Even in those coun-
tries with RT, the number of RTmachines is woefully inadequate.
Furthermore, 30% of RT machines in Africa are Cobalt-60 units
rather than intensity-modulated RT using linear accelerators
(LINACs), which are the standard of care because they reduce
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adverse effects from unnecessary irradiation of surrounding tis-
sues [8]. However, Cobalt-60 units with more superficial and less
sharp beam penetration are cheaper to install andmaintain, eas-
ier to operate, much less dependent on reliable electrical power,
and less vulnerable to changes in humidity or temperature [9].
Regardless of the type of RT, the combination of external beam
RT (EBRT) with intracavitary brachytherapy (ICBT) is strongly bet-
ter re-commended for International Federation of Gynecology
and Obstetrics (FIGO) stages IIB–IVA [4]. In these cases, the
tumor center should receive a total radiation dose of 80–95 gray
(Gy) [4]. Despite the importance of ICBT in the treatment of CC,
in 2010 brachytherapy services were available in merely 20 of
52 African countries, Ethiopia not among them [10].

Ethiopia is the second most populated African country, pre-
ceded by Nigeria, with over 44 million women and girls [11].
According to GLOBOCAN 2012 estimates, 7,095 women are
newly diagnosed with CC every year in Ethiopia [12]. Access to
adequate treatment for these women is severely limited, as
only one RTmachine exists in the country, hosted by the Radio-
therapy Center of Tikur Anbessa University Hospital (TAHRC).
The staff of the center comprises the only four radiation oncol-
ogists in the whole country. Until the closing date of this study
(August 7, 2013), RT at TAHRC was performed solely as EBRT by
a Theratron Equinox 80 Cobalt-60 unit (Best Theratronics Ltd.,
Ottawa, Canada) with a source-to-surface distance of 80 cm
without additional ICBT. The Cobalt-60 unit is in daily use from
8 AM to 5 PM and is subject to monthly maintenance procedures
during which no patients are treated. In 2014, we reported
long waiting times for patients treated in the years 2008 to
2012, which resulted in a considerable stage migration. Data on
patient baseline characteristics, waiting times, and overall sur-
vival have been previously published [13]. However, regarding
RTguidelines for patients with CC in Ethiopia, there are no pub-
lished data on adherence and outcome. In order to guarantee
reliable health care standards, treatment guidelines need to be
transparent and comparable throughout centers [14]. In terms
of oncological RT, underdosing, resulting in residual disease or
recurrence, might be as harmful as overdosing. Radiation toxic-
ities or secondary cancers similarly lead to decreased quality of
life and even lower survival.

The primary purpose of this study is to assess the current
practice of RT for CC at TAHRC by means of a dose-specific sur-
vival analysis. The outcomes of patients who adhered to
guideline-conforming RTwere compared with those of patients
who discontinued RT in order to draw conclusions about
whether and to what extent patients benefit from adherence
to guideline-conforming RT.

MATERIALS AND METHODS

Patients and Methods
All women with histologically verified cancer of the cervix uteri
(International Classification of Diseases for Oncology codes
C53.0–9) who were diagnosed and treated with RT between
September 11, 2008, and September 11, 2012, at TAHRC, were
screened for inclusion to the study. Patients whose cervix uteri
was surgically removed, patients who did not receive RT to the
pelvis, and patients who were not assigned to RT according to
TAHRC guidelines were excluded. All patient and tumor charac-
teristics, diagnostic results, and therapy information were

extracted from patients’ files. Regarding data on human immu-
nodeficiency virus (HIV) status, regular screening started in the
third year of data collection on September 10, 2011. If several
analgesics were used, only the most potent analgesic was
documented.

Patients were followed up every 6 months after the end of
RT at TAHRC. For information on survival, adverse effects, and
state of disease, the files’ last date of personal contact and
additional information from patients or their relatives via
phone calls were used. For differentiation of acute and late
adverse effects, data collected within the first 3 months after
the last day of RT were documented separately from those
collected afterwards. The Common Terminology Criteria for
Adverse Events, version 4.0 [15] were applied for grading the
toxicities.

Staging
Tumors were classified according to the FIGO staging sys-
tem [16] by at least one of the four radiation oncologists
at TAHRC. In cases of discrepancy between two physicians,
another radiation oncologist was consulted. An additional
radiologic or sonographic suspicion of distant metastasis or
hydronephrosis resulted in upstaging at the time of RT plan-
ning. Histological results were documented according to
pathology reports.

Radiotherapy
Indications for RT were stages of FIGO higher than IIA or lower
stages for inoperable patients. Renal failure and FIGO stage IVB
were contraindications to curative RT. Planning of RT consisted
of reassessment of FIGO stage and marking the optimal beam
entry 3 cm cranially from the pubis with an intradermal ink
injection. Body imaging was not available. For calculation of
tumor-to-skin distance for anterior-posterior field and lateral
field size, the sagittal and transversal diameters at the marked
localization were measured and bisected.

RT was performed either curatively as radical and nonradi-
cal RT or as palliation with monthly single fractions (Fig. 1). For
details, see Kantelhardt et al. [13]. Radical and nonradical RT
were applied in two phases. Patients with FIGO stage IIB–IIIA
were planned to receive a total dose of 72 Gy (radical RT),
which were distributed in 23 fractions at 2 Gy each within 5 to
6 weeks in the first phase and 13 fractions at 2 Gy each within
2 to 4 weeks in the second phase. Patients with FIGO stage IIIB
or IVA without bilateral hydronephrosis or vesicovaginal fistula
received a nonradical RT pattern with a total dose of 44–50 Gy
and larger doses per fraction: 8 fractions of 4 Gy within 4 weeks
in the first phase, followed by a second phase of 12 or 18 Gy (4
or 6 fractions of 3 Gy each) within 2 to 3 weeks. Patients with
FIGO stage IVA or IIIB with bilateral hydronephrosis, IVA with
clinical fistula, or IVB received palliative RT: monthly single frac-
tions of 10 Gy each with a maximum 28 Gy in total, with a third
single fraction of 8 Gy.

Statistical Analysis
The primary endpoint of this study was overall survival. Person
time equaled the time from the first day of RT to death, cen-
soring, or closing date (August 7, 2013), whichever came first.
Probabilities of overall survival were estimated using the
Kaplan-Meier method. The 95% confidence intervals (95%
CIs) at years one and two were shown. The Cox proportional
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hazards model [17] was used to describe differences between
patients who discontinued and those who adhered. Confound-
ers were identified by directed acyclic graphs: grade of anemia,
the respective RTschedule, performance status, estimated glo-
merular filtration rate and HIV status. Analyses were con-
ducted using SPSS Statistics, version 24 (IBM, Armonk, NY).
The median follow-up time for patients was 9.6 months. Right
censoring was assumed to be unrelated to the risk of death.
As most (81%) of the 788 patients were censored, an addi-
tional worst-case analysis based on the follow-up intervals of 6
months was performed: all patients who were neither seen
nor reached by telephone calls within 6 months after last con-
tact were assumed to have died 1 day after last contact.

Ethics
Ethical approval was obtained from the Addis Ababa University
of Health Science and the Medical Faculty of Martin-Luther Uni-
versity Halle-Wittenberg.The study was conducted without indi-
vidual informed consent, as the study relied on retrospective
data collected as part of routine patient care. For follow-up
interviews by telephone, patients or relatives gave oral consent.

RESULTS

Description of the Study Population
As displayed in Figure 2, an estimated 1,009 patients at
TAHRC had treatment records available. Out of those, 788

FIGO IIA or IIIA or
lower FIGO stage and

inoperable

Radical radiotherapy
Total dose: 72 Gy

23 × 2 Gy + 13 × 2 Gy

FIGO IIIB or IVA No bilateral hydronephrosis, 
no clinical fistula

Nonradical radiotherapy
Total dose: 44–50 Gy

8 × 4 Gy + 4 × 3 Gy or 6 × 3 Gy

Bilateral hydronephrosis
and/or clinical fistula

FIGO IVB

Palliative single-fraction
radiotherapy

Total dose: 10–28 Gy

10 Gy + 10 Gy + 8 Gy

Figure 1. Criteria for therapeutic decision making at the Radiotherapy Center of Tikur Anbessa Hospital, Addis Ababa, Ethiopia.
Abbreviation: FIGO, International Federation of Gynecology and Obstetrics.

Patients registered
(histological confirmation after
September 10, 2008; RT before 

September 9, 2012)
Estimated n = 2,300

Patients who came for planning of
RT at TAHRC

n = 1,839

Patients who received RT
estimated n = 1,400

Patients with files available
n = 1,009

n = 461 did not return for unknown reasons

n = 439
● n = 274 did not return for RT after planning for

unknown reasons
● n = 165 did not meet inclusion criteria

n = 391
● n = 389 with no files available
● n = 2 with exclusive radiation of metastasis

Patients assigned to guideline-
conforming RT

n = 788

n = 221
● n = 94 with resected cervix uteri
● n = 7 with recurrence of cervical cancer
● n = 13 hemostatic RT
● n = 107 assigned to RT not according to RT 
guidelines

Palliative single-fraction RT
n = 219

Nonradical RT
n = 389

Radical RT
n = 180

Figure 2. CONSORTdiagram for study at Tikur Anbessa Hospital Radiotherapy Center.
Abbreviations: RT, radiotherapy; TAHRC, Tikur Anbessa Hospital Radiotherapy Center.
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were correctly assigned to RT according to local guidelines.
Dose-specific survival analysis was performed based on the
assigned RT schedule. One hundred eighty patients received
radical RT, 389 patients were assigned to nonradical RT, and
219 patients received palliative single fractions.

Patient Characteristics
As shown in Table 1, most patients originated from rural Ethio-
pia (58%). The mean age was 49 years (22–91 years). Parity
ranged from 0 to 17 children. One sexual partner in the
patient’s lifetime and early marriage at the age of 18 years or
younger were reported in the majority of cases (52% and 84%,
respectively). Contraception was used by 29% of patients.
More than one tenth of the patients were known to be HIV
positive. The high rate of 74% of patients with unknown HIV
status is because within the first 3 years of data collection,
screening was only done for patients with high risk history
(e.g., HIV-positive family members or other HIV-defining dis-
eases). Most patients presented with lightly restricted perform-
ance status (56%) and histologically confirmed squamous cell
carcinoma (95%). FIGO stages IIIB–IVA at the time of RT were
very common (71%).

Adherence and Supportive Treatment
Among patients assigned to radical RT, 49% received the rec-
ommended dose of 72 Gy or more. In case of nonradical RT,
the rate of adherence was higher, and 83% received the rec-
ommended dose of 44 Gy. However, 10% received a higher
dose of radiation than the recommended maximum of 50 Gy.
Most palliative patients received two single fractions of 10 Gy
each (53%).

For the whole cohort, reasons for discontinuation of an
ongoing RT schedule were reported in 32 out of 159 cases of
discontinuation. Half of these 32 patients discontinued because
of radiation toxicities. Twenty-two percent did not return for RT
for financial or logistical reasons. One patient with FIGO stage

Table 1. Basic demographic and disease-specific data of all
788 patients

Characteristics n (%)

Place of origin

Rural 459 (58)

Urban (10 biggest cities) 329 (42)

Addis Ababa 218 (28)

Age, years

<30 19 (3)

30–39 135 (17)

40–49 246 (31)

50–59 215 (27)

�60 173 (22)

Menopausal status

Premenopausal 178 (23)

Postmenopausal 610 (77)

Number of children, mean 6SD 6.09 63.1

Marriage

At age �18 years 664 (84)

After age of 18 years 44 (6)

Unmarried 8 (1)

Unknown 72 (9)

Sexual partners (ever)

None 1 (1)

One 407 (52)

Few (2–3) 120 (15)

Multiple (>3) 178 (22)

Unknown 82 (10)

Contraception

Oral combined contraceptives 162 (21)

Depot-medroxyprogesterone-acetate
injections

52 (7)

Other 13 (2)

None 522 (66)

Unknown 39 (5)

HIV status

Known positive 86 (11)

Known negative 118 (15)

Not screened/negative 584 (74)

ECOG performance status at
presentation

ECOG 0 3 (1)

ECOG 1 440 (56)

ECOG 2 242 (31)

ECOG 3 95 (12)

ECOG 4 8 (1)

Stage of FIGO at start of RT

Radical RT

IIA 3 (1)

IIB 160 (20)

IIIA 17 (2)

(continued)

Table 1. (continued)

Characteristics n (%)

Nonradical RT

IIIB 365 (46)

IVA 24 (3)

Single-fraction RT

IIIB 96 (12)

IVA 76 (10)

IVB 47 (6)

Histology

Squamous cell carcinoma 751 (95)

Adenocarcinoma 29 (4)

Other 8 (1)

Grading

G1–G2 123 (16)

G3–G4 50 (6)

Not done 615 (78)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; FIGO,
International Federation of Gynecology and Obstetrics; RT, radiother-
apy; SD, standard deviation.
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IIB discontinued her second phase of radical RT because of
breakdown of the Cobalt-60 unit.

Only 15% of all patients received at least one cycle of chemo-
therapy (50–60 mg/m2 cisplatin and 500 mg/m2 5-fluoruracil).
Out of the 219 palliative patients, chemotherapy was adminis-
tered in only 12 cases.

At the time of presentation, 90% of all patients suffered
from abdominal pain, which was severe in 121 cases. However,
morphine injections were given to only 14% of all patients, and
tramadol was administered to 43% of all patients. Four percent
of all patients received paracetamol only. Two hundred twenty-
one patients with abdominal pain did not receive any analgesic.

Toxicities
As shown in Table 2, radiation dermatitis and diarrhea occurred
in 9% and 12%, respectively, of the 610 patients who returned
for a first follow-up within 3 months after RT ended. Half of
the patients who suffered from vomiting previously received
chemotherapy.

Late adverse effects were documented more often, partly
because of additional information via phone calls. Among 440
patients with available follow-up data, 31% suffered from radia-
tion proctitis. Subcutaneous fibrosis of the suprapubic tissue
was very common (41%), and vaginal strictures occurred in
14% of the cases. Twenty-three percent of patients who
returned for follow-up after 3 months after RT ended were
incontinent, mostly because of vesicovaginal fistula (18%).
Almost half of all patients with late follow-up information
suffered from dysuria. Severe acute toxicities were observed
in 5% of the 610 patients at the time of first follow-up, and
severe late toxicities were seen in 10% of the 440 cases with
late follow-up information. No life-threatening events because
of radiation were reported.

Survival According to Adherence
A total of 154 deaths were registered within the cohort of 788
patients. For the worst-case scenario, the number increased to
448. As displayed in Table 3, the estimated overall survival after
1 and 2 years was 84% and 64%, respectively, and decreased
to 54% and 35% in the assumption of worst-case scenario.
The median survival time of 33 months in the main analysis
declined to 14 months in the worst-case analysis.

Regarding adherence, patients had lower survival proba-
bilities in the case of discontinuation (see Fig. 3). The most
favorable 1-year overall survival was seen in patients who
completed radical RT (96%). For those who discontinued, it
decreased to 89% (HR, 1.3; 95% CI, 0.5–3.3, and HR, 1.5; 95%
CI, 0.9–2.8) in the main and worst-case analyses, respectively).
Patients who received the recommended dose of 44–50 Gy
for nonradical RT had 1- and 2-year survival rates of 87% and
63%. In cases of discontinuation, survival dropped to 71% and
42%, respectively (HR, 3.1; 95%, CI 1.4–6.9; p< .01) However,
for nonradical RT, survival did not differ significantly with a fur-
ther increase of the total dose of radiation up to 76 Gy. For
palliation, single fractions of 10 Gy each were administered.
The estimated 1-year overall survival for patients with one sin-
gle fraction was the least favorable within the whole cohort
(14% in the main and 3% in the worst-case analysis). These
patients were 7.3 times (95% CI, 3.3–16) more likely to die
compared with patients with more single fractions.

Among the other variables included in the Cox model, only
the comparison of no anemia and grade 1 anemia for radical
(HR, 0.3; 95% CI, 0.1–0.9) and nonradical RT (HR, 0.4; 95% CI,
0.2–0.7) and the comparison of grade 1 and grade 2 anemia for
nonradical RT (HR, 0.5; 95% CI, 0.3–0.9) were significantly rele-
vant for prognosis in the worst-case analysis.

DISCUSSION

This is the first study from sub-Saharan Africa to report on the dis-
continuation of RTaffecting outcome in a large cohort of patients
with CC in Ethiopia. In the case of adherence to guideline-
conforming RT, patients at TAHRC had the best outcome.

Among patients assigned to radical and nonradical RT, 49%
and 17%, respectively, discontinued their RT schedules and
had lower chances of survival. Most known discontinuations
were because of radiation toxicities. Hence, supportive thera-
pies and brachytherapy are urgently needed. However, a larger
number of patients discontinued for undocumented reasons,
most likely financial and logistical obstacles [18, 19] or break-
down of the RT machine. Socioeconomic support for patients
in need, reliable maintenance services with available spare
parts, and more RT machines are necessary for better therapy
adherence.

The advantage in survival of adherent patients might reflect
a possible dose effect of RT. However, we assume that there
was a certain selection bias toward the nonadherence group
because of prognosis-relevant conditions that may have led to
discontinuation of RT, which were not consistently reported
(e.g., tumor progression, socioeconomic background of the
patients). Unexpectedly, patients treated with nonradical RT
seemingly did not benefit from a further dose increase above
the recommended threshold. A possible explanation is that
higher doses were administered in case of more aggressive
and thus radiotherapy-resistant tumors.

Mostly because of methodological shortcomings, studies
on a radiation dose-response relation for patients with CC have

Table 2. Incidence of early and late adverse effects graded
according to Common Terminology Criteria for Adverse
Events [15]

Adverse effects
Grade 1/2,
n (%)

Grade 3/4,
n (%)

Acute adverse effects (n 5 610)

Dermatitis 20/32 (8) 1/0 (1)

Diarrhea 7/55 (10) 10/0 (2)

Fatigue 0/27 (4) 18/0 (3)

Vomiting (grade not specified) 133 (22)

Late adverse effects (n 5 440)

Proctitis 83/48 (30) 3/0 (1)

Suprapubic fibrosis 65/90 (36) 24/0 (5)

Urinary incontinence 46/50 (22) 4/0 (1)

Vesicovaginal fistula 22/50 (17) 5/0 (1)

Vaginal stricture 20/37 (13) 6/0 (1)

Noninfective cystitis 129/61 (43) 2/0 (1)

Early adverse effects were documented within 3 months after the
end of radiotherapy (n 5 610). The incidence of late adverse effects is
based on the total of 440 patients who returned for follow-up
afterwards.
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had controversial outcomes [20]. However, in the case of RT for
prostate cancer, there is clear proof for better survival when a
certain dose threshold (78–80 Gy) is reached [21]. Correspond-
ingly, Beskow et al. demonstrated better survival along with
dose increase for patients with CC [22].

We found very few studies reporting on the survival of
patients with CC after sole EBRT because the standard of care is
a combination of EBRT and ICBT for FIGO stages IB2 or IIB–IVA
[23]. Several authors describe a RT pattern with Cobalt-60 simi-
lar to the radical RT schedule at TAHRC; however, this was not

Table 3. Overall survival of patients according to total doses of radiation received in main and worst-case Kaplan-Meier
analyses

Radiation schedule:
total dose of radiation
received

Overall survival Hazard ratios

Main %
(95% CI)

Worst-case
analysis, % (95% CI)

Total doses in
comparison

Main analysis,
HR (95% CI)

Worst-case
analysis,
HR (95% CI)1-y OS 2-y OS 1-y OS 2-y OS

Total cohort (n 5 788) 84 (80–87) 64 (58–69) 54 (50–57) 35 (31–39)

Radical RT

14–70 Gy (n 5 92) 89 (81–96) 80 (68–92) 75 (66–85) 58 (44–71) 14–70 Gy vs.
72 or 76 Gy

1.3 (0.5–3.3) 1.5 (0.9–2.8)

72 or 76 Gy (n 5 88) 96 (92–100) 83 (71–95) 91 (84–97) 69 (56–83)

Nonradical RT

4–42 Gy (n 5 67) 71 (57–85) 42 (23–45) 34 (22–45) 19 (8–29) 4–42 Gy vs.
44–50 Gy

3.1a (1.4–6.9) 2.8a (1.7–4.6)

44–50 Gy (n 5 283) 87 (82–92) 63 (54–73) 66 (60–72) 41 (33–48) 44–50 Gy vs.
53–76 Gy

1.2 (0.6–2.3) 1 (0.6–1.5)

53–76 Gy (n 5 39) 89 (78–100) 69 (49–90) 61 (45–77) 40 (23–56)

Single-fraction RT

8–10 Gy (n 5 71) 14 (0–33) 0 3 (0–8) 0 8–10 Gy vs.
20–42 Gy

7.3a (3.3–16) 2.5a (1.8–3.5)

20–42 Gy (n 5 148) 73 (60–87) 44 (24–65) 24 (16–32) 13 (6–20)

Hazard ratios according to total doses of radiation received, adjusted for grade of anemia, HIV status, estimated glomerular filtration rate, and per-
formance status in Cox regression model.
aStatistically significant; p< .05.
Abbreviations: CI, confidence interval; HR, hazard ratio; OS, overall survival; RT, radiotherapy.

Figure 3. Overall survival of patients according to their radiotherapy schedules, grouped by total doses of radiation received, in the main
and worst-case Kaplan-Meier analyses.
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restricted to FIGO stages IIA–IIIA [24–27]. A prognostic benefit
for patients with FIGO stage IIIB by increasing the total dose up
to 85 Gy has been demonstrated [20, 28]. A large Brazilian
study on RT for patients with CC at FIGO stage IIIB (n 5 202)
compared different doses of radiation delivered by a LINAC
without IBRT. The authors reported a 5-year survival of almost
30% after RT with a total dose of 60 or 70 Gy, compared with
significantly lower survival rates for patients who received
EBRT with lower doses [29]. However, access to RT at TAHRC is
limited. Hypofractionation, as in the nonradical schedule for
patients with FIGO stages IIIB and IVA, comes with the advant-
age of a lower number of treatment days (a maximum of 14
fractions compared with 36 fractions for radical RT) and allows
a larger number of patients to be treated.

Regarding the adverse effects that occurred, no grade 4 tox-
icity was seen, and grade 3 toxicities occurred in 5% of patients
within 3 months after RTand in 10% afterward. Compared with
the respective highest rates reported by other studies, late
adverse effects at TAHRC were seen more frequently and acute
adverse effects less frequently.

Other studies have reported lower rates for any-grade radi-
ation proctitis (17% [26]), urinary incontinence (20% [30]), vesi-
covaginal fistulae (13% [30]), noninfective cystitis (20% [26]),
and suprapubic fibrosis (24% [31]) than the respective 31%,
23%, 18%, 44%, and 41% from our study sample. Vaginal stric-
tures appear to be associated with higher age and treatment
with ICBT [31, 32]. As ICBT was not available at TAHRC, a lower
rate of 14% was found, compared with the 34% reported by
Saibishkumar et al. [31].

Regarding acute adverse effects, the highest rate for radia-
tion dermatitis found in literature was 17% [32], which is twofold
the rate of dermatitis occurring at TAHRC. For radiation diarrhea,
rates up to 65% have been reported [27], whereas we found a
low rate of 12%, most probably because of underdiagnosing at
TAHRC and the less frequent administration of chemotherapy.

Measured by international guidelines [4, 23], RT for CC at
TAHRC was suboptimal in four respects in addition to the
described negative effect of nonadherence on outcome: (a)
no ICBT was used, (b) no LINAC was available for EBRT, (c)
advanced stages of CC received lower doses than internation-
ally recommended because of the lack of capacities, and (d)
the generally recommended addition of chemotherapy to
radiation was only realized in 15% of all patients.

The relevance of ICBT for primary endpoints such as survival
and toxicity has been well established by numerous studies. A
large cohort study by Han et al. included 7,359 patients with CC
and reported significantly higher survival rates for patients who
received ICBT compared with those who did not (58% vs. 46%,
respectively) [33]. Similarly, ICBT has been applied successfully
in low-resource settings [32, 34–36]. At the time of publishing,
brachytherapy services have finally been installed and used
daily at TAHRC.

Concerning the lack of LINACs at TAHRC, their role as the
optimal and most targeted RTmodality for deep-seated tumors
such as CC is generally accepted. The advantageous role of
LINACs is marked by higher percent depth dose and dose rate,
lower skin dose, sharper beam, and therefore fewer radiation-
associated adverse effects. However, we should question the
feasibility of LINACs in a setting without reliable electricity and
with a small number of well-trained staff members.

At TAHRC, most patients included in the present study
were FIGO stage IIIB, which has been shown to respond well to
high-dosage EBRT [20, 28]. However, these patients received a
low-dose nonradical RT, which allowed more patients to be
treated by saving radiation capacities. To that end, the limited
availability of RT, regardless of its modality, is the main obstacle
for adequate RT in Ethiopia and needs to be addressed. In
Africa, Ethiopia has the second largest gap, after Nigeria,
between the availability of and demand for RTmachines. Judg-
ing from the WHO recommendations, there are 73 RT units
missing in Ethiopia [10]. This serious quantitative deficit should
be addressed first, before insularly enhancing RT quality with
complex techniques.

Regarding chemoradiation, most patients at TAHRC did not
receive the recommended concurrent or palliative chemother-
apy along with RT. The facts that a larger proportion of patients
with cancer in sub-Saharan Africa might not be fit for platin-
based chemotherapy [37] and that adverse effects can be diffi-
cult to control do not sufficiently explain the lack of chemother-
apy in 85% of all patients observed. Our findings point toward
mainly financial obstacles that interfere with clinical indications.
Hence, we emphasize the importance of available and affordable
chemotherapy for all patients with CC. For palliation, chemother-
apy including cisplatin, paclitaxel and/or bevacizumab is the
standard of care according to international guidelines [4, 23]. At
TAHRC, in a setting of limited availability and finances, only 6%
of palliative patients received additional chemotherapy. The
more affordable monthly palliative single-fraction RT has proved
effective since the late 1970s in cessation of bleeding and pain,
although serious complications have occurred [38].

Our results are limited by the retrospective nature of the
study. First, we were unable to ascertain whether patients dis-
continued RT because of substandard care, and correspondingly
survival tragically decreased, or whether patients discontinued
RT because of fatal progression of the disease, and survival inevi-
tably decreased. A prospective interventional study to compare
adherence with discontinuation (substandard care) is ethically
not feasible. Hence, this kind of retrospective data will be the
only source of information for observing the effects of substan-
dard care. Second, AIDS not only leads to significantly lower sur-
vival rates in patients with CC [39] but also has negative effects
on therapy adherence [40]. As only 26% of patients included
were screened for HIV, we were not able to fully control for HIV
status in the multivariate analysis. Third, adverse effects, as a
possible reason for discontinuation, were not documented in a
prospective, standardized way. We expect that the actual num-
ber of adverse effects was higher than documented. Physicians
did not precisely inquire about and document side effects
because therapeutic measures were unavailable. Fourth, the low
median follow-up time of 9.6 months, because of the 81% of
patients who were lost to follow-up, limited our results. Most
patients came from rural areas, where only 12% have access to
electricity [41]. Hence, even if patients were alive, contact via tel-
ephone was rarely possible. The time and financial resources of
this study did not allow us to contact each patient personally.

However, this study is the first large cohort study in the
African continent to report in detail on RT schedules, adher-
ence, survival, and adverse effects. Findings on the outcome of
EBRT alone for CC without ICBT are of high interest for the still-
numerous countries lacking ICBT.
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CONCLUSION
In this study, data from 788 patients with cervical cancer
treated according to the Ethiopian RT guidelines of 2008–2012
were retrospectively analyzed. Nonradical RT for late stages
with total doses of 44–50 Gy was administered in most cases.
We noted higher rates of late toxicities than comparable stud-
ies reported. Chemotherapy was administered to only 15% of
all patients. Discontinuation of RT was associated with lower
chances of survival. To enhance therapy adherence, socioeco-
nomic support for patients in need, reliable maintenance serv-
ices, and supportive therapies are necessary. Chemotherapy
and analgesics need to be available and affordable. Besides
guideline-conforming treatment, mere access to RT is extremely
limited. To assure standard radical RT for all FIGO stages up to
IVA, more RT facilities are needed to provide more radiation
time. Additionally, ICBT must be implemented to reduce the
adverse effects associated with Cobalt-60 alone.
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For Further Reading:
Kathleen R. Ragan, Natasha Buchanan Lunsford, Judith Lee Smith et al. Perspectives of Screening-Eligible Women
and Male Partners on Benefits of and Barriers to Treatment for Precancerous Lesions and Cervical Cancer in Kenya.
The Oncologist 2018;23:35-43.

Implications for Practice:
This article provides important insight into female and male partner perspectives regarding benefits, facilitators, and
barriers to treatment for precancerous lesions and cervical cancer. These novel research findings can inform the
development of targeted community health interventions, educational messages, and resources and aid stakeholders
in strengthening strategic plans regarding treatment coverage and cervical cancer prevention. Because several
treatment barriers identified in this study are similar to barriers associated with cervical cancer screening in low- and
middle-resourced countries, effective messaging interventions could address barriers to receipt of both screening and
treatment.
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