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Retinoblastoma in Sub-Saharan Africa: 
Case Studies of the Republic of Côte 
d’Ivoire and the Democratic Republic of 
the Congo

INTRODUCTION

Retinoblastoma, also known as the cancer of 
the retina, is one of the most common cancers 
occurring in young children in sub-Saharan 
Africa.1 The incidence reported in the literature 
is 9,000 new cases per year, which corresponds 
to one in 15,000 births.2 In developed countries, 
the median age at diagnosis is ≤ 2 years for uni-
lateral cases (approximately 60% of cases) and 
≤ 1 year for bilateral cases.3,4

Retinoblastoma is treatable in > 95% of chil-
dren in developed countries, in which advanced 
stages have become increasingly rare.3,4 The 
most common symptoms at diagnosis are leu-
kocoria and strabismus. Diagnosis may be per-
formed by screening children at risk with a family 
history of retinoblastoma and confirmed by 

fundoscopy under general anesthesia supple-
mented by ocular ultrasound. In high-income  
countries, magnetic resonance imaging is 
performed primarily to assess for extraocular  
extension.3,5

Compared with children in developing countries, 
the diagnosis of retinoblastoma in children 
in low-income countries is often delayed, and 
the prognosis is poor.6-10 In most of these low- 
income countries, mortality from retinoblastoma 
has reached rates of 40% to 70%.3 Sub-Saharan 
Africa is particularly characterized by a high rate 
of extraocular forms of retinoblastoma and a 
poor prognosis.11-17

It is known that the delayed diagnosis of ret-
inoblastoma is associated with extraocular 
forms of the disease and reduced rates of patient 
survival.4,18-20 Several studies have previously 

Purpose In most low-income countries, the diagnosis of retinoblastoma is delayed, resulting in a 
severe prognosis. The objectives of this study were to describe the access to diagnosis and care 
of children diagnosed with retinoblastoma and the challenges in two sub-Saharan African coun-
tries: the Republic of Côte d’Ivoire and the Democratic Republic of the Congo.

Patients and Methods A descriptive cross-sectional study was conducted. Data were collected 
from the medical records of patients admitted during the period of January 1, 2013 to December 
31, 2014. Data were entered and analyzed using Epi Info7.1 software and SAS 9.3.

Results One hundred sixteen cases of retinoblastoma were collected, including 60 boys and 56 
girls. The median diagnosis age was 3 years for both countries. Ninety-eight patients (84%) had 
unilateral retinoblastoma. Most of the patients presented with advanced disease (76% had ex-
traocular retinoblastoma). Median time between initial symptoms and diagnosis was 8.5 months 
(range, 0.4 to 116.7 months). Median time between diagnosis and treatment initiation was 31 
days (range, 0 to 751 days). The median cost for the treatment of the disease was estimated at 
$1,954 per patient.

Conclusion Late diagnosis of retinoblastoma, with extraocular disease, occurs frequently in both 
African countries. It is associated with delay in initiating treatment, and the cost of the treatment 
remains unaffordable for most of the families. Support groups for parents of affected children and 
the support of the Franco-African Pediatric Oncology Group remain important in improving early 
diagnosis and providing treatment in sub-Saharan African countries.
J Glob Oncol 4. © 2018 by American Society of Clinical Oncology Licensed under the Creative Commons Attribution 4.0 License

abstract

original report

Robert M.  Lukamba

Jean-Jacques A.  Yao

Theophile A.  Kabesha

Aleine N.  Budiongo

Ben B.  Monga

Albert T.  Mwembo

Pierre  Bey

Gabrielle B.  Chenge

Laurence  Desjardins

Oscar N.  Luboya

François  Doz

Cristina D.  Stefan

Author affiliations and 
support information (if 
applicable) appear at the 
end of this article.

Corresponding author:  
Robert M. Lukamba,  
MD, University Clinics  
of Lubumbashi, Division  
of Pediatric Oncology,  
Department of Pedi-
atrics, University of 
Lubumbashi, BP 1825  
Lubumbashi, Democratic  
Republic of Congo; 
e-mail:robertlukamba@
yahoo.fr.

https://creativecommons.org/licenses/by/4.0/
http://www.jgo.org
mailto:robertlukamba@yahoo.fr
mailto:robertlukamba@yahoo.fr


described the access to diagnosis and care of 
retinoblastoma diagnosis and management,14,21-24 
but few studies have evaluated the factors 
contributing to delayed diagnosis, particularly in 
French-speaking sub-Saharan African countries.

Our study was conducted in the Democratic 
Republic of Congo (DRC) and the Republic of 
Côte d’Ivoire, with the aim of contributing to 
better management of retinoblastoma in this 
region. The specific objectives of this study 
were to describe the clinical presentation of ret-
inoblastoma and the access to diagnosis and 
treatment in the Republic of Côte d’Ivoire and 
DRC. We also assessed the cost of treatment 
and the new initiatives started by parents’ asso-
ciation groups.

PATIENTS AND METHODS

The population included all patients diagnosed 
with retinoblastoma between January 1, 2013 
and December 31, 2014 in the pediatric oncol-
ogy units in DRC (Lubumbashi, Kinshasa) and 
Côte d’Ivoire (Abidjan) and in an ophthalmology 
unit in DRC (Bukavu). Two of these units are 
pediatric oncology pilot units of the Franco- 
African Pediatric Oncology Group (Lubumbashi and 
Abidjan).12,25 The units admit and treat children 
diagnosed with cancer younger than 18 years of 
age.

The diagnosis of retinoblastoma was made after 
an ophthalmologic examination. The fundoscopy 
was performed only in rare cases of intraocular 
retinoblastoma, often without general anesthesia 
for various reasons, including lack of facilities, 
lack of anesthetic, or no access to a theater. 
However, the fundoscopy was performed in all 
accessible eyes and systematically in the con-
tralateral eye. The diagnosis was confirmed after 
histopathological examination of biopsies or sur-
gical specimens (enucleated eye).

In 80% of patients, the full examination included 
a bone marrow aspiration and lumbar puncture 
for analysis of the CSF. Because conservative 
treatment was not available, histopathological 
examination was indicated in all patients after 
enucleation or biopsy, as well as cytologic exam-
ination of the bone marrow and CSF. However, 
these examinations were financially unaffordable 
for some parents.

If possible, ultrasound was performed to identify 
intraocular lesions and, because of the lack of 

magnetic resonance imaging, ocular and brain 
CT scan was performed to identify extraocu-
lar lesions. Retinoblastoma was considered as 
familial when the retinoblastoma diagnosis had 
been made in a member of the family (mainly a 
parent, or another first-degree relative such as 
brother, sister, cousin, uncle, or aunt).

These children were admitted to services for 
disease management and included in the study 
after written or oral informed consent was pro-
vided by the parents or caregivers, according to 
the usual recommendations of the local possibil-
ities and to the guidelines of the Franco-African 
Pediatric Oncology Group. This study received 
approval from the Ethics Committee of the Uni-
versity of Lubumbashi and the University of the 
Republic of Côte d’Ivoire.

Collection and Analysis of Data

Patients’ medical records were reviewed by 
completing a similar form in all centers. Parents 
(one or both) or caregivers were interviewed in 
all cases to collect additional information. The 
pediatrician or ophthalmologist in each unit was 
responsible for the completion of the study.

The main variables included and analyzed were: 
date of birth, sex, age at diagnosis, family history 
of retinoblastoma, laterality, place of diagnosis, 
date of diagnosis, form of retinoblastoma (intra-
ocular or extraocular), first symptom and the date 
of its appearance, date of first health professional 
consultation and stage of the disease according 
to the International Retinoblastoma Staging Sys-
tem classification of retinoblastoma,26 outcome, 
treatment achieved, average cost of treatment, 
parents’ marital status, and level of education of 
the parents. The time to diagnosis was defined 
as the time that had elapsed between the date of 
the first symptom/sign of retinoblastoma and the 
date when the diagnosis was confirmed by the 
ophthalmologist/pathologist. The time to treat-
ment was defined as the time that had elapsed 
between the date of diagnosis and date of the 
treatment initiation. Entry and data analysis were 
conducted in the Epi Info 7.1 and SAS 9.3 (SAS 
Institute, Cary, NC) software.

RESULTS

Frequency of Retinoblastoma

A total of 119 children were admitted for reti-
noblastoma in the four medical centers over a 
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period of 2 years. The total number of children 
admitted with cancer was 529. Three patients 
were not included because their records were 
incomplete. The distribution per unit was the fol-
lowing: Lubumbashi had a total of 64 cases of 
childhood cancer (19 cases of retinoblastoma), 
Kinshasa had 28 cases of retinoblastoma out of 
a total of 105 cases of childhood cancer, Bukavu 
had 39 cases of retinoblastoma out 56 cases of 
childhood cancer, and Abidjan had 33 out of 
304 cases of childhood cancer. Median age at 
diagnosis was 3 years for patients with unilateral 
disease and 2 years for patients with bilateral 
disease.

The sex ratio was 1.1 (60 boys and 56 girls). 
Ninety-eight patients out of 116 (84%) had uni-
lateral disease, and 18 patients (16%) had bilat-
eral disease. Seven patients (6%) had a familial 
history of retinoblastoma; details are listed in 
Table 1. In Lubumbashi in 2015 there were 28 
new cases of childhood cancer reported, and, 
out of those, 14 were retinoblastoma.

Clinical Symptoms

Leukocoria was the first symptom noticed in 
most patients (82 children; 72%), followed by 
strabismus, found in 15 patients (13%). Three 
patients were discovered by screening. How-
ever, eighty-seven patients (76%) presented at 
the hospital sites with extraocular disease: orbital 
impairment (often exophthalmos or extraocular 
mass) and metastasis (invasion of the bone mar-
row, CSF, or brain).

The majority of patients (two thirds) were 
lost at follow-up. All patients treated received 

chemotherapy (the ophthalmologic center col-
laborates with a pediatric department of another 
hospital). The average cost of treatment (exclud-
ing chemotherapy offered by international asso-
ciations, such as the Franco-African Pediatric 
Oncology Group [GFAOP]) was $1,354 (other 
details listed in Table 2). The first health care 
professional consulted was in most cases the 
nurse (34 cases), followed by the general practi-
tioner in 27 cases, ophthalmologists in 24 cases, 
traditional healers in 13 cases, and pediatricians 
in two cases.

Diagnosis

The median time to diagnosis was 8.5 months 
(range, 0.4 to 116.7 months; interquartile range, 
3.3 to 27.6 months) and the median time to 
treatment was 31 days (range, 0 to 751 days; 
interquartile range, 10 to 73 days; Table 3). In 
most cases, the family noticed the first sign of 
retinoblastoma (94% of cases), followed by the 
general practitioner (5% of cases) and then by 
the nurse (1% of cases).

The family decided to take the child to a referral 
center in 44% of the cases, whereas in 31%, the 
child was transferred by the referring physician. 
In most cases, the diagnosis was confirmed in an 
ophthalmology clinic or pediatric cancer GFAOP 
unit (77% of the cases). In 18% of cases, it was 
confirmed at another hospital and in 5% of cases 
at a health center. In 25% of cases, ultrasound 
and ocular and/or brain computed tomography 
scan were performed.

Our study found that the time to diagnosis was 
longer when the initial health care professional 
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Table 1. Familial Cases of Retinoblastoma

No. Center Sex Age Laterality
Parents 
Affected

Diagnostic 
Circumstances 

(detection of first signs) Treatment Outcome

1 Kinshasa F 17 
months

Unilateral Cousin Family Chemotherapy Death

2 Kinshasa F 2 
months

Bilateral Brother Screening Transfer abroad Lost at follow-up

3 Bukavu M 32 
months

Unilateral Sister Family Chemotherapy plus 
enucleation

Complete 
remission

4 Bukavu M 13 years Unilateral Brother Family Chemotherapy Lost at follow-up

5 Bukavu M 46 
months

Unilateral Cousin Family Chemotherapy plus 
enucleation

Lost at follow-up

6 Bukavu F 42 
months

Bilateral Uncle Family Chemotherapy Lost at follow-up

7 Bukavu M 28 
months

Unilateral Cousin Family Chemotherapy plus 
enucleation

Complete 
remission
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consulted was a general physician, compared 
with an ophthalmologist, and was also longer 
when parents were divorced, but neither of these 
differences was statistically significant. Also, no 
correlation could be established between the 
time to treatment, various forms of retinoblas-
toma, and age, gender, stage, health organiza-
tion where the diagnosis was made, or parents’ 
educational level.

DISCUSSION

This study confirmed that most cases of reti-
noblastoma in sub-Saharan African countries 
are diagnosed when extraocular extension is 
already present, as previously described.13,17,19,27 
Similarly, delayed presentations and delayed 
treatment were observed. The mean time to 

diagnosis varied from 6.8 to 50 months, and the 
mean referral lag time was 1.7 months.15-17,28 
Treatment of retinoblastoma may not be read-
ily accessible in many low-income countries, 
because coverage by medical insurance is lim-
ited among this population. A study of cost of 
retinoblastoma management at Bamako (Mali) 
found the cost of 1,349.85 euros ($1,652.22). 
for extraocular forms.29 The cost was different 
between medical centers. Added to $600 of 
chemotherapy offered, we estimate the total cost 
at $1,954 per patient. Despite the donation of 
anticancer drugs, care was still financially unaf-
fordable for many families.

In developed countries, and some middle-income 
countries, the median time to diagnosis varies 
from 0.5 months to 3.5 months.11,20,21,30-32 The 
median treatment lag time was 7 days (0 to 
45 days) in a French series, and < 15 days for 
118 of 121 patients.33

The DRC, a country of close to 70 million peo-
ple, known as the country fighting Ebola and yel-
low fever in the past, has a total 4.3% of gross 
domestic product (GDP) spent on health34 of the 
total of $400/GDP per capita.35 Children younger 
than 15 years represent close to half of the pop-
ulation (44.4%).36

Ivory Coast, known as the world’s largest producer 
of cocoa, has a population of approximately 
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Table 2. IRSS Stages, Evolution, and Cost of Management of Retinoblastoma by Medical Center

Characteristic Lubumbashi Kinshasa Bukavu Abidjan Total %

IRSS Stage*

0 0 1 4 0 5 4.9

I 1 1 7 2 11 10.8

II 0 0 0 1 1 1.0

IIIa 5 11 23 12 51 50.0

IIIb 0 0 0 1 1 1.0

IVa 12 4 1 2 19 18.6

IVb 1 4 0 9 14 13.7

Total 19 21 35 27 102 100.0

Enucleation 6 6 19 7 38

Outcome

Complete remission 1 4 7 6 18

Death 7 2 6 5 20

Average cost per child,† $ 2,500 1,490 1,080 540

Abbreviation: IRSS, International Retinoblastoma Staging System.
*IRSS Classification26: Stage 0: eye accessible to conservative treatment. Stage I: enucleated eye with microscopically complete resection. Stage II: eye enucleated with 
microscopically incomplete resection. Stage III: regional extension; a. Orbital damage; b. Preauricular or cervical lymph node extension. Stage IV: metastatic extension; 
a. Hematogenous metastases (without CNS involvement); b. CNS extension.
†The cost of care excludes the chemotherapy drugs that were offered.

Table 3. Time to Diagnosis and Time to Treatment of Retinoblastoma

First Health Care 
Professional Consulted

Time to Diagnosis 
According to the Health 

Care Professional 
Consulted (months)* Time to Treatment (days)†

Traditional healer 12.53 (2.60-39.30) 22 (4-371)

Ophthalmologist 5.62 (0.77-49.53) 30.50 (0-430)

Nurse 11.33 (0.50-30.13) 39 (6-430)

General practitioner 18.50 (0.37-37.13) 28 (0-1,097)

NOTE. Data presented as median (range).
*Time to diagnosis is defined as the time between onset of symptoms and diagnosis.
†Time to treatment is defined as the time from the day of the diagnosis to the day of treatment.
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22 million, where children younger than 15 
years of age represent close to 40% of the total 
population.37 The country had a GDP per cap-
ita of $1,491.66 in 2015,38 an expenditure on 
health per capita of $187, and the total expendi-
ture on health as percentage of GDP of 5.7%.39

Thus, we were limited in our study by the pre-
carious conditions that have limited diagnostic 
examinations and assessments: fundoscopy 
often performed without general anesthesia and 
without retinal camera, orbit and full-brain imag-
ing not performed in most cases, and insufficient 
experience of our investigative services and 
care (pediatrics, ophthalmology, and pathology). 
Thus, we were unable to describe the interna-
tional classification of the rare intraocular ret-
inoblastoma cases in this study. However, the 
International Retinoblastoma Staging System 
classification could be used. The financial inac-
cessibility of treatment as well as belief, delayed 
diagnosis, and lack of psychosocial support 
could explain the high proportion of people lost 
at follow-up and the low rate of complete remis-
sion. Other studies are needed to investigate the 
compliance factors.

The responsibility of delayed diagnosis and man-
agement must be shared among all health care 
professionals, whether modern or traditional. 
Traditional healers are far from being the only 
ones to be responsible for this delay in diagno-
sis.40 In sub-Saharan Africa, a high proportion of 
parents have minimal education,14 and the lack 
of awareness of retinoblastoma remains predom-
inant in all communities (public and health care 
professionals).5,13,14,28 However, to our knowl-
edge, the relationship between the educational 
level of parents and the lag time of diagnosis and 
management of retinoblastoma has not been 
proven. In our study, the diagnosis delay is lon-
ger for divorced families than married partners, 
which we attribute to the number of children 
and increased responsibility of the mother and 
in most instances of the grandmother—but the 
difference is not statistically significant. Other  
studies have shown a relationship between poor  
socioeconomic conditions (which could be linked  
to educational level) and advanced stages of 
retinoblastoma.41

The median age at diagnosis of retinoblastoma 
in our study was 3 years for unilateral cases and 
2 years for bilateral cases, confirming the late 
diagnosis in sub-Saharan Africa. As the children 

present with advanced disease, the clinical pre-
sentation can sometimes be dramatic. Bilateral 
forms were observed in 16% of patients (18 
of 116); it is recognized that 40% of patients  
have bilateral retinoblastoma, according to inter-
national data.3 Sub-Saharan Africa studies have 
found 11% to 33% of patients with retino-
blastoma to have bilateral disease.13,14,24,27,28 
Because our statistics are based on hospital 
data, no reliable conclusion can be drawn. There 
is often a predominance of males in retinoblas-
toma,10,11,14,23,24,28,31,40 but this was not observed 
in our case.

In 6% of patients, there was a family history of 
retinoblastoma. Only one of these patients was 
among the three children whose retinoblastoma 
was discovered by screening. Most of the affected 
parents were siblings or cousins,   and there was 
one young uncle. The survival of retinoblastoma 
in our environment would mainly concern recent 
cases; this would justify the absence of a direct 
ascendant affected (father or mother). These 
familial forms were undoubtedly low-penetrance 
forms, because we observed mainly children of 
unaffected parents.42 In our countries, where 
testing for the RB1 mutation is not yet possible, 
these factors, as well as the bilateral or multifocal 
character, suggest a genetic predisposition and 
can help select at-risk children. More attention 
should be given to ophthalmologic monitoring for 
screening of the disease.3

Retinoblastoma is easy to diagnose, and results 
are excellent if treatment is started early. Unfor-
tunately, for us it remains a challenge, because 
it continues to be diagnosed late in our African 
countries; this results in children losing not only 
their eyes and vision but also, in many cases, 
their lives. All health care professionals, as well 
as our traditional healers, should join forces to 
increase awareness in the general communities. 
Parent groups as well as international organiza-
tions will remain vital in the future as more chil-
dren are diagnosed and need better and efficient 
treatment support.
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