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/ABSTRACT

Background. Almost 500,000 women are newly diagnosed
with cervical cancer (CC) every year, the majority from
developing countries. There is little information on the survival
of these patients. Our primary objective was to evaluate
consecutive CC patients presenting over 4 years at the only
radiotherapy center in Ethiopia.

Methods. All patients with CC from September 2008 to
September 2012 who received radiotherapy and/or surgery
were included (without brachytherapy). Vital status was
obtained through telephone contact or patient cards.
Results. Of 2,300 CC patients, 1,059 patients with standardized
treatment were included. At the end of the study, 249 patients
had died; surviving patients had a median follow-up of 16.5
months; the 10% and 90% percentiles were 3.0 and 32.7
months, respectively. Mean age was 49 years (21-91 years).
The majority of patients presented with International

Federation of Gynecology and Obstetrics stage llb—llla
(46.7%). Because of progression during the waiting time
(median 3.8 months), this proportion declined to 19.3% at the
beginning of radiotherapy. The 1- and 2-year overall survival
probabilities were 90.4% and 73.6%. If assuming a worst-case
scenario (i.e., if all patients not available for follow-up after 6
months had died), the 2-year survival probability would be
45.4%.

Conclusion. This study gives a thorough 4-year overview of
treated patients with CC in Ethiopia. Given the limited
treatment availability, a relatively high proportion of patients
survived 2 years. More prevention and early detection at all
levels of the health care system are needed. Increasing the
capacity for external-beam radiation as well as options for
brachytherapy would facilitate treatment with curative in-
tention. The Oncologist 2014;19:727-734

Implications for Practice: This study analyzes 1,059 patients from Ethiopia with newly diagnosed cervical cancer who were
treated by radiotherapyin the country’s only oncologic referral center. Overall survival after 2 years was considerably high (74%)
compared with data from African cancer registries, underlining the usefulness of radiotherapy. The survival was still lower than
that of patients from higher-resource settings, probably because of the lack of brachytherapy. Therefore, brachytherapy for
cervical cancer patients should be of high priority. Patients with earlier stages of disease had better outcome compared with

those with later stages. Awareness and early detection programs are needed in the Ethiopian setting.

INTRODUCTION

Everyyear, almost 500,000 women worldwide are estimated to
be newly diagnosed with cancer of the cervix uteri [1]. The
majority of cases are found in developing countries; in Africa
almost 60,000 women die of the disease each year [2]. In 2004,
cervical cancer contributed to 3.4 million years of life lost (YLL)
worldwide and was the greatest single cause of YLLfrom cancer
in women from low-income countries [3]. This mainly reflects
the absence of national cancer control programs, including
vaccination, screening, and early detection, in most African
countries. Cervical cancer accounts for 22% of cancer deaths in

women aged 15-59 years, making it a symbol for global health
disparity; it burdens young women from the poorest countries
and the most disadvantaged populations [4, 5]. Cancer
patients in sub-Saharan Africa tend to present with advanced
disease [6]. Despite this, in 2010 radiotherapy was available in
only 23 of 52 African countries—mostly in the northern and
southern states of the continent. Brachytherapy was available
inonly 20 countries [7]. Only asmallamount of epidemiological
data on cervical cancer is currently available [8]; only five
African cancer registries were included in the World Health
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Organization publication “Cancer Incidence in Five Continents,
Volume IX” [9]. Variations in incidence are expected within
countries between rural and urban settings [10], as well as
between different regions [11]. Research on cancer in Africa is
increasingly being facilitated through various initiatives (e.g.,
the Global Initiative for Cancer Registry Development in Low-
and Middle-Income Countries and the African Organisation for
Research and Training in Cancer) [12].

Ethiopia is the second most populated country in sub-
Saharan Africa, with more than 42 million females [13].
Ethiopia is one of the least urbanized countries in the world,
with only 16% of the population living in urban areas [14].
There are an estimated 7,000 new cases of cervical cancer in
Ethiopia per year; nearly 5,000 people are estimated to die of
the disease per year [15]. Public oncological treatment in
Ethiopia, including radiotherapy, is limited to the Radiotherapy
Center at Tikur Anbessa University Hospital, which is staffed by
four radiation oncologists. Treatment options for patients with
cervical cancer are radical hysterectomy (Wertheim operation)
whenin the early stages, at the Department of Gynaecology at
Tikur Anbessa Hospital. External-beam radiation can be given
combined with chemotherapy at the Radiotherapy Depart-
ment. Brachytherapy is not available in Ethiopia. When
attending the hospital, patients first have to register at the
Radiotherapy Department for an appointment with the
radiation oncologist. At this appointment, evaluation and
planning of radiotherapy is performed by the radiation
oncologist. Thereafter, patients receive an appointment to
start radiotherapy. Because of huge patient loads, a consider-
able amount of time may pass between these appointments.
Patients with acute bleeding receive priority for appointments
for emergency radiation. Little is known about the outcome of
cervical cancer patients who receive therapy in such settings
with limited resources. Recent publications point toward the
need for more epidemiological data on noncommunicable
diseases, including cancer, for example from cohort studies
[16, 17].

The primary aim of this study was to estimate the overall
survival of women with cancer of the cervix uteri whose
diagnosis and treatment by surgery and/or radiotherapy at
the Radiotherapy Center Addis Ababa took place between
September 10, 2008 and September 11, 2012.

MATERIALS AND METHODS

Patients and Methods

Women with histologically verified cancer of the cervix uteri
(International Classification of Disease-Oncology (ICD-O-3)
codes C53.0-9) who were diagnosed and treated between
September 10, 2008 and September 11, 2012 at the Ra-
diotherapy Center at Tikur Anbessa Hospital in Addis Ababa,
Ethiopia, were included in the study. Treatment consisted of
radiotherapy and/or surgery. All patient characteristics, tumor
characteristics, and information concerning therapy and
outcome were extracted from the patients’ files. Waiting time
was calculated between the date of the first presentation at
the hospital and start of radiotherapy. All patients with
telephone numbers available were contacted by telephone.
Information on the date of last contact and survival status
was obtained by telephone from the patients or—in case of
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death—from relatives. If patients or relatives were not
reached by telephone, the last date of personal contact was
taken from the patients’ files.

Staging

Tumors were classified according to the International Federa-
tion of Gynecology and Obstetrics (FIGO) staging system [18].
The FIGO stage was based on clinical examination by at least one
of the four radiation oncologists from the Radiotherapy Center
(by authors A.M., TW., and A.A.) and was documented in the
patients’ files. The FIGO stage at first presentation to the hospital
was used for further analysis. In cases of discrepancy between
examinations, another radiation oncologist was consulted. In
a few cases of additional radiologic or sonographic detection of
hydronephrosis around the time of diagnosis, the FIGO stage
was classified as stage lllb; in cases of distant metastasis, the
FIGO stage was classified as stage IVb (by authors U.M. and
M.B.). Patients with lack of findings on routinely performed
chest x-ray and abdominal ultrasound were considered “free of
distant metastasis.” The histological results were documented
according to written notes from pathology reports.

Treatment Modalities

Patients with cervical cancer were referred from all over
Ethiopia to Tikur Anbessa Hospital for radiotherapy. This
hospital has one cobalt-60 teletherapy unit. Patients with
early-stage disease residing in Addis Ababa were referred for
surgery as well. The surgical treatment was radical hysterec-
tomy with pelvic lymphadenectomy (Wertheim). This surgery
was performed in cases of FIGO stages la, Ib, and lla. Tikur
Anbessa Hospital is the only hospital in Ethiopia regularly
performing Wertheim surgery and the only facility adminis-
tering combination radiochemotherapy. Patients with a FIGO
stage lower than llb and clear surgical margins and negative
lymph nodes did not receive radiotherapy. Also, patients with
renal failure did not receive radiotherapy.

Adjuvant, radical, and palliative radiotherapy were applied
in two phases. In the first phase, opposing-field techniques
(anterior-posterior/posterior-anterior) were used, and in the
second phase, four-field box techniques were applied.
Typically, opposing fields in the first phase were 20-22 by
20-22 cm in size and included the gross tumor volume and
the pelvic lymph nodes (upper border: L5/S1, lower border:
2—-3 cm below palpable tumor, lateral borders to include
inguinal nodes). In the second-phase, boost series directed
only atthe gross tumor volume, the typical size of an anterior
field in the four-field box technique was 12 by 14 cm.

Adjuvant radiotherapy was given to patients after surgery
without clear surgical margins or with positive lymph nodes
and/or parametrium involvement. The patients received 40 Gy
in 20 fractions of 2.0 Gy within 4-5 weeks in the first phase.
Depending on tumor response, adverse effects, and compli-
ance of the patients, a boost dose of 20-26 Gy was applied in
10-13 fractions of 2.0 Gy within 2-3 weeks in the second
phase. In cases of FIGO stage llb or llla, as well as cases of FIGO
stage less than llb without surgery, primary radical radiother-
apy was given.The patients received 46 Gy in 23 fractions of 2.0
Gy within 5-6 weeks in the first phase and 26 Gy in 13 fractions
within 2—4 weeksinthe second phase. Patients with FIGO stage
lllb or 4a without bilateral hydronephrosis or clinical fistula
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were given palliative radiotherapy with a larger dose per
fraction: 32 Gy in 8 fractions of 4.0 Gy within 4 weeks in the first
phase followed by a second phase of 18 Gy (6 fractions of 3.0
Gy) or 12 Gy (4 fractions of 3.0 Gy) within 2—3 weeks. In cases of
FIGO stage IVa or lllb with bilateral hydronephrosis, stage IVa
with clinical fistula, or FIGO stage IVb, the patients received
two single fractions of 10 Gy each, and depending on response,
performance status, and site of metastasis, they received
additional radiotherapy or palliative chemotherapy.

The waiting time for application of single-fraction radio-
therapy was short (1-2 days), and therefore this concept was
also applied for FIGO stage |-l patients who were unable to
stay in Addis Ababa for longer periods of time because of
their socioeconomic background. This applied to 12% of
patients with FIGO stage la—llaand 15% of patients with FIGO
stage llb—Illa. Hemostatic radiotherapy (12 Gy in 4 fractions)
was administered independently of FIGO stage because of
massive vaginal bleeding and decline in hematocrit. In
curative concepts, chemotherapy was recommended simul-
taneous with curative radiotherapy or rarely neoadjuvant to
surgery (cisplatin, 60 mg/m?, 3—6 cycles). Palliative chemo-
therapy with cisplatin and 5-fluorouracil (50 mg/m?, 6 cycles)
was recommended to patients with FIGO stage Illb—IVb.
Because of the limited availability of the substances and the
financial limitations of the patients, chemotherapy was not
administered on a regular basis.

Statistical Analysis

The primary endpoint of this study was overall survival. Person
time equaled the time from the date of pathologic diagnosis to
death orto closing date for follow-up (August 7,2013), whichever
came first. Women were right-censored at the date of last
contact before the closing date. The survival probabilities in
months were estimated using the Kaplan-Meier method.The
95% confidence intervals at year 2 are shown. Kaplan-Meier
estimates were compared using the log-rank test. Analyses
were conducted using SPSS Statistics, version 19 (SPSS software,
IBM Corp., Armonk, NY, http://www-01.ibm.com/software/
analytics/spss/) and SAS (SAS Institute, Inc., Cary, NC, http://www.
sas.com), version 9.3. The median follow-up time for surviving
patients was 16.5 months (range, 0.1-53.0 months). In the first
analysis, we assumed right censoring to be unrelated to the risk of
distant metastasis. Worst-case analysis assumed that all patients
who were not available for follow-up after 6 months had died.

Ethics

For this study, ethical approval was obtained from the In-
stitutional Review Boards of Addis Ababa University School of
Medicine and Martin Luther University Halle. The study was
conducted without individual informed consent because the
study relied on retrospective data collected as part of routine
patient care.

RESULTS

Description of the Study Population

Between September 9, 2008 and September 11, 2012, an
estimated 2,300 patients with cancer of the cervix uteri were
registered at the Radiotherapy Center. This includes 111
patients who received surgery for the cancer. Of those, 1,837
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Radiotherapy Center Department of

Gynaecology

Patients registered

1.9.08-1.9.12
estimated n = 2,300 \

Patients seen by
without physician n = 1,837
therapy

estimated ‘_/l

n =900 Received therapy
estimated n = 1,400

Patients after
surgery n =111

Patients

Patients receiving
only surgery
1.9.08-1.9.12 n =47

Patients with files
available n=1,012

N =1,059 patients

Figure 1. CONSORT diagram. Patients diagnosed with cancer of
the uterine cervix included in this study are a subgroup of all who
presented at the Radiotherapy Center or Department of
Gynecology of Tikur Anbessa University Hospital, Addis Ababa.

were seen by the radiation oncologist, and radiotherapy was
planned. The estimated number of patients who received
radiotherapy was 1,400. Of those, 1,012 patient files could be
retrieved. An additional 47 patients who received only surgery
for early-stage cervical cancer were included in the study. Note
that an estimated 900 patients who registered never received
any therapy (Fig. 1).

Patient Characteristics

Most patients came fromrural areas (56.5%).The largest group
of patients were 40-49 years old (30.9%). The majority of
patients (78.1%) were postmenopausal. The mean number of
children was 6.0, with 10% and 90% percentiles of 2 and 10,
respectively. Many women reported only one lifetime sexual
partner (52.7%), as well as marriage before the age of 18
(83.9%). The proportion of women using contraceptives was
31.1%. A total of 9.4% were known to be HIV-positive. The
Eastern Cooperative Oncology Group performance status 1 at
first presentation was common (57.8%). The largest group of
patients presented with FIGO stage llb—llla (46.7%) and
squamous cell carcinoma (93.4%) (Table 1).

An important piece of baseline information is change in
FIGO stage between pathological diagnosis and the start of
radiotherapy, during which time a considerable number of
patients died while waiting for treatment. However, in-
formation about these patients was not available. Because of
the huge patientload, the median waiting time was 1.8 months
between first registration at the Radiotherapy Center and the
first appointment with the radiation oncologist (10th and
90th percentiles were 0.2 and 5.2 months, respectively). The
median waiting time between the appointment with the
radiation oncologist and the start of radiotherapy was 0.2
months for emergency radiotherapy, 1.7 months for curative
radiotherapy, and 2.3 months for palliative radiotherapy
(supplemental online Fig. 1). The proportion of patients with
advanced stage lllb and above increased between the
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Table 1. Basic demographic data of the 1,059 patients when Table 1. (continued)
first seen by a physician

Proportion
Proportion Characteristics Number (%)
Characteristics Number (%) Histology
Total population 1,059 100 Squamous 989 934
Place of origin Keratinizing 302 28.5
Urban (10 biggest cities) 461 435 Nonkeratinizing 348 329
Only Addis Ababa 311  29.4 Not specified 339 320
Rural 598 56.5 Adenocarcinoma 54 5.1
Age (years) Adenosquamous carcinoma 11 1.0
<30 28 2.6 Small cell 3 0.3
30-39 178 16.8 Other/unspecified/unknown 2 0.2
40-49 326 308 Grade
50-59 287 27.1 Well differentiated 76 7.2
=60 240 22.7 Moderately differentiated 94 8.9
Menopausal status Poorly differentiated 59 5.5
Premenopausal 221 20.9 Undifferentiated 7 0.7
Postmenopausal 827 78.1 Not done 823 777
Unknown 11 1.0 Abbreviation: ECOG, Eastern Cooperative Oncology Group.
Marriage
Early (=18 years) 888 83.9
After age 18 67 6.3
Unmarried 10 0.9 appointment with the radiation oncologist (44.2%) and the
Unknown 94 8.9 start of radiotherapy (68.3%) (Fig. 2).
Parity (mean and standard deviation; 5.99 + 3.137
information available for 97.8% patients) Treatment Modalities
Sexual partners The majority of patients received radiotherapy; only 4.4%
None 2 0.2 received surgery only for early stages of the disease. Out of 158
One 558 52.7 patients receiving surgery, the majority (n = 143; 70.8%)
Few (2-3) 157 14.8 received rac!ical hysterectomy, six received simple hyst'erf-zc-
Multiple (>3) 233 220 tomy, and nine surgerlles. were of unknown extent. PaII.latlve
radiotherapy was administered to almost half of the patients.
Unknowrlw 109 103 Because of the lack of finances or availability of the drugs,
Contraceptives only 96 patients received simultaneous radiochemotherapy
Hormonal (pill, injectable, implant) 293 27.7 (Table 2).
Nonhormonal 17 1.6
(IUD, condoms, tubal ligation) .
. Survival
Combined 19 18 Within the whole cohort, atotal of 212 deaths were registered.
None 677 639 Another 37 patients were reported dead at the time of
Unknown 53 5.0 telephoneinterview, butthe date of death remained unknown.
HIV status Therefore, these patients were entered as alive and censored
Positive 100 9.4 at the time of last personal appointment documented in the
Negative/unknown/not screened 959 90.6 files. A total of 378 patients were lost to follow-up; therefore
First ECOG a worst-case analysis was performed (see Materials and
Fully active (ECOG 0) 5 05 Methods).;’he eTs;imated ove(;alll sur(;/i;/al is shown folr thebtobta;l
. . patient cohort. The estimated 1- and 2-year survival probabil-
Lightly restricted (ECOG 1) 612 >7:8 ities were 90.4% and 73.6%, respectively (note at the end of
Unable to work (ECOG 2) 315 29.7

year 3, the number of patients under observation declined to

Limited self-care >50%inbed (ECOG3) 117 11.0 8). In the worst-case analysis the estimated 2-year overall

No self-care, bedbound (ECOG 4) 10 0.9 survival declined to 45.40% (Fig. 3). The median survival time
Stage (FIGO) was 40.6 months, declining to 21.5 months for the worst-case
la—lla 174 16.4 analysis. The estimated 2-year overall survival was most
Ilb=Illa 495 46.7 favorable for patients with FIGO stage la—lla disease at the time
lb=IVa 355 335 of first presentation (84.8%, or worst-case 66.7%). Patients
Vb 7 0.7 with FIGO stage llb—Illa had lower overall survival probabilities

(79.5%, or worst-case 53.1%), and patients with FIGO stage

R 28 2.7
ecurrence lllb—IVa the lowest (55.8%, or worst-case 25.3%) estimated
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MG 16.4 FIGO stage
80% - 202 ala-lla
60% - 46.7 Ollb-llla
O llb-IVa
40% - 63.9 o,
20% £S5 @ Recurrence
0% : |

FIGO first
appointment

FIGO start
radiotherapy

Figure 2. Changes in FIGO stage during waiting time. FIGO stage
was evaluated at the first visit to the radiation oncologist at the
Radiotherapy Department and then at the start of radiotherapy.
The proportion of higher FIGO stages in the cohort increased
during this period.

Abbreviation: FIGO, International Federation of Gynecology
and Obstetrics.

overall survival probabilities after 2 years. There were only
a few patients with FIGO stage IVb disease (n = 7). Twenty-
eight patients experienced recurrence. These cases together
had an estimated 2-year overall survival probability of 54.6%,
or worst-case 32.7%. Those patients represent a heteroge-
neous group with a rather unfavorable estimated survival
probability (Fig. 4). Comparison of the FIGO stages showed
relevant differences in survival probability between stages
(p <.001).Comparing patients’ outcome accordingto the dose
of radiation showed better outcome for higher doses: 2-year
survival probabilities were 80.8%, 72.3%, and 46.6% for 52 Gy
and above, 32-50 Gy, and 4-30 Gy, respectively (supplemental
online Fig. 2). Outcome by 2-year survival probabilities
according to intention of treatment was best in the post-
operative adjuvant situation (90.6%), radical radiotherapy
(79.9%), followed by palliative radiotherapy (68.6%), and
single fraction approach (50.3%) (Fig. 5).

DIScUSSION

Thisisthe first study from Ethiopia and also sub-Saharan Africa
to report on the outcome of a large cohort of patients who
received oncologic therapy for cancer of the cervix uteri. With
a median follow-up time of 16.5 months (for surviving
patients), the overall survival was 90.4% and 73.6% at 1 and
2 years, respectively. In total, 55.8% and 34.6% of the patients
presented with stages llb—Illa and stage Illb, respectively. We
found extremely long waiting times until the start of
radiotherapy (median 3.8 months) leading to even higher
proportions of patients with late-stage disease by the time
radiotherapy was started.

Cancer survival data from Africa are mainly based on
cohorts from national or regional population-based regis-
tries. Therefore, we discuss our data with respect to these
published results. It should be noted that the registry
cohorts aim at including all cases irrespective of stage of
disease or whether treatment was received. Our cohort
lacks late-stage patients who died before the start of
therapy and poor patients unable to pay for therapy
(n = 900; Fig. 1). Therefore, because of the nature of our
cohort, survival was expected to be more favorable compared
with population-based data.
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Table 2. Treatment modalities
Proportion

Characteristics (N = 1,059 patients) Number (%)
Surgery only 47 4.4
Surgery and radiotherapy 111 10.4
Radiotherapy only 901 85.1
Radiotherapy 1,012

Curative (60-72 Gy) 278 27.5

Palliative (44-50 Gy or hemostatic) 459 453

Palliative single fraction (10-38 Gy) 275 27.2
Chemotherapy

Neoadjuvant to surgery (no 2 0.2

radiotherapy)

Neoadjuvant to surgery followed by 26 2.4

radiotherapy

Concurrent to curative radiotherapy 97 9.1

Palliative chemotherapy after palliative 54 5.1

radiotherapy

For other neoplasia 2 0.2

No chemotherapy 878 82.9

0.8 T

0.6

P Total population

Total population
(worst case)

0.2

Cumulative probability
of overall survival

0.0

0 1 2 3 4 5
Observation time [years]
Patients at risk
1,059 638 250 61 8 0

Figure3. Cumulative overall survival probability. The uncorrected
estimated overall survival time of the total cohort is shown (upper
curve).The worst-case scenario assumes that patients who did not
come to appointments for more than 6 months had died after the
last appointment (lower curve).

Data from the population-based cancer registry of
Kampala/Uganda show a 5-year age-standardized survival of
19% in 1993-1997 [19]. The Harare/Zimbabwe cancer registry
(n = 284, halftreated with radiotherapy) found a 3-year overall
survival of 44.2% [20]. Sankaranarayanan et al. [21] report 5-
year overall survival rates of 22% and 13% in the Gambia and
Uganda, respectively. In our study, we found a 2-year overall
survival of 74%, which is higher than the data from Zimbabwe
and considerably better than the data from the Gambia and
Uganda. This higher survival may point to a positive radiother-
apy treatment effect beyond the lack of late-stage patients in
our cohort.

Looking at high-income countries, Petereit et al. [22] re-
viewed treatment results in 5,619 patients receiving external
beam radiotherapy followed by high-dose brachytherapy as
reported in original publications between 1985 and 1997.The
FIGO stagesin their cohort were comparable to our cohort.The
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Observation time [years]

Patients at risk
FIGO la-lla 175 129 65 16
FIGO llb-llla 494 347 134 36
FIGO lllb-Iva 355 141 44 8
FIGO IVb+rec. 35 21 7 1
Figure 4. The estimated cumulative overall survival time accord-
ing to FIGO stage at the first presentation to the radiation
oncologist is shown. Group 1 is FIGO stage la—lla, group 2 is FIGO
stage llb—llla, group 3 is FIGO stage lllb—IVa, and group 4 is FIGO
stage IVb and recurrences.

Abbreviations: FIGO, International Federation of Gynecology
and Obstetrics; rec., recurrences.

Lo hAW

overall 5-year survival probabilities were higher than our
findings: 85%, 68%, and 47% for FIGO stages |, Il, and lIl,
respectively [22]. The lack of brachytherapy in our cohort
may explain the lower survival probabilities observed.

Looking at medium income countries, overall 5-year sur-
vival probabilities from Asia and Central America (population-
based registries, tumor stages unknown) were higher than
our cohort: for example, China 82%, India, 46% and Costa Rica,
53% [21]. The African American population from the SEER
database showed an overall 5-year survival of 58% [23]. The lack
of early detection activities, as well as the lack of therapeutic
optionsinourcohort, may explain the lower survival probabilities
we observed.

Late stage at presentation is a major prognostic factor
for decreased survival. In our cohort, 34.2% of the patients
were diagnosed at FIGO stage lllb and above. This is
comparable with data reported from Cape Town/South
Africa, where screening was notavailable between 1984 and
2000 [24]. As an example of a country with high screening
activity, data from Germany showed that 66% and 22% of
the women presented with T1 and T2 tumors, respectively
[25]. Because of the lack of screening opportunities in
Ethiopia, patients usually present late with symptomatic
disease.

Prevention, screening, and early detection have been
proven useful also in low-resource settings. In Africa, screening
with visual inspection and acetic acid combined with immediate
cryotherapy of suspicious lesions has been implemented
regionally. Recently, the role of human papillomavirus (HPV)
testing in screening programs is under discussion. Additionally,
HPV vaccination has become a possible option for primary
prevention [26—29]. In Ethiopia, there is little awareness of HPV
and CC within society, and symptoms of vaginal bleeding are
socially stigmatized. The benefits of modern therapy are still
perceived as low [30]. Vaccination, screening, or early detection
are not available for most of the population [15]. Studies from
different African countries (e.g., Nigeria and Uganda) show
positive uptake of screening service after community-based
advocacy [31, 32]. Rwanda has now become the first country
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Figure 5. The estimated cumulative overall survival time accord-
ing to intent of radiation is shown.
Abbreviation: RT, radiotherapy.

in Africa to implement a nationwide program, including vac-
cination, early detection, and screening [33]. These options
could eventually change the burden of cervical cancer disease in
Africa [4, 34].

As expected, we found a high proportion of HIV-positive
patients (9.4%). The true rate may have been even higher,
because general screening of all new patients was conducted
only in years 2—4 of the study. The Ethiopia Demographic and
Health Survey from 2010 reported that 1.5% of women aged
15-49 were HIV-positive [14]. Ongoing efforts in Ethiopia to
screen HIV-positive women for cervical cancer seem justified
[15].

There are certain factors that limit our results. First, there is
no clinical information on patients who registered but never saw
a physician (estimated n = 463). Economic reasons, logistic
reasons, and progression of the disease are possible explan-
ations. Other patients (estimated n = 437) saw a physician but
never started therapy—the relevant files could not be retrieved.
We assume that a number of very advanced cases were not
included in this study, leading to more favorable characteristics
than in the overall cohort of patients presenting at the referral
hospital. Second, radiotherapy did not include the application of
brachytherapy. This is known to be a suboptimal standard of
treatment. Because half of all radiotherapy departments in
Africaare notable to offer brachytherapy, we still consider these
findings of interest for countries with limited resources. Third,
we were unable to retrieve almost 400 files (27%) belonging to
patients who received therapy. The files are handwritten and
manually stored, and names also vary in spelling. Misplacing is
common. We are not aware of any other reason for missing files,
and therefore we do not suspect any associated selection bias.
Despite these limitations, our study is the first to thoroughly
characterize and follow >1,000 patients in the clinical setting
andtherefore adds information about cervical cancerin Africa to
the literature.

CONCLUSION

In this study, we present a description and follow-up of 1,059
patients diagnosed with cancer of the cervix uteri between
September 2008 and 2012 at Addis Ababa Radiotherapy Center.
We found a relatively high estimated 2-year overall survival of
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73.6% (declining to 45.5% in the worst-case analysis). This
survival is higher than previously reported from African cancer
registries. It probably reflects a positive effect of the treatment,
as well as selection bias through lack of untreated late-stage
patientsin our hospital cohort.The survival is lower than that of
treated patients in high-income settings, which probably
reflects the lack of brachytherapy in Addis Ababa. Stage at
presentation in Addis Ababa is late, and the disease progresses
during waiting times. Later stages showed lower survival
probabilities compared with earlier stages, and higher radiation
doses showed higher survival probabilities compared with
lower doses. There is an urgent need for increased awareness,
primary prevention by vaccination, and early detection
programs to increase early stages at presentation. To further
improve survival, radiotherapy, including brachytherapy, should
be made available sooner.
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For Further Reading:

Julie S. Townsend, Analia Romina Stormo, Katherine B. Roland et al. Current Cervical Cancer Screening Knowledge,
Awareness, and Practices Among U.S. Affiliated Pacific Island Providers: Opportunities and Challenges. The Oncologist 2014;
19:383—-393.

Implications for Practice:

The U.S. Affiliated Pacific Island Jurisdictions (USAPLJ) are located in a geographically disparate region with a high burden of
cervical cancer. Although cervical cancer screening providers in the USAPIJ stated that screening is a priority in clinical
practice, costs associated with screening and varying levels of support for alternative screening tests pose barriers to
screening throughout the USAPIJ. Use of alternative screening tests and routine monitoring and quality assurance to ensure
all eligible women are reached may be needed to reduce the cervical cancer burden in the USAP1J and to ensure effective use
of limited resources.
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