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ABSTRACT

PURPOSE Retinoblastoma, a curable childhood cancer, has been identified as a tracer cancer
in the WHO Global Initiative for Childhood Cancer. To document the outcomes
of childrenwith retinoblastoma in SouthAfrica, treated as per thefirst prospective
standard national treatment guidelines for childhood cancer in South Africa.

PATIENTS AND
METHODS

All children diagnosed with retinoblastoma between 2012 and 2016 infive South
African pediatric oncology units were treated with a standard treatment on the
basis of the International Society of Pediatric Oncology-Pediatric Oncology in
Developing Countries guidelines for high-income settings. Treatment included
focal therapy with/without chemotherapy, or enucleation with/without che-
motherapy, and orbital radiotherapy, depending on enucleated eye histology.
The end point was survival at 24 months, using Kaplan-Meier curves with log-
rank (Mantel-Cox) and chi-square (x2) tests with respective P values reported.

RESULTS A total of 178 childrenwere included in the study; 68%presented with unilateral
disease. The median age was 27 months (range 0-118 months) with a male:
female ratio of 1:0.75. The overall survival was 79% at 24 months with sig-
nificant association with stage at diagnosis (P < .001) and older age over 2 years
as opposed to younger than 2 years (P < .001). Causes of death were disease
progression/relapses in 90% (34 of 38) and unknown in 2% (1 of 38), whereas
treatment abandonment was 1.7% (3 of 178).

CONCLUSION Efficacy with national treatment guidelines was confirmed, and feasibility of
implementing standard national childhood cancer treatment guidelines was
documented, involving multidisciplinary teams in South Africa. Outcome was
significantly associated with stage at diagnosis and age.

INTRODUCTION

Retinoblastoma usually presents in the first 5 years of life.1

The South African Children’s Cancer Study Group Tumour
Registry (SACCSG-TR), established in 1987, reported the age-
specific standardized rate for retinoblastoma as 3.3 per million
for the period 1987 to 20072 or as one per 21,641 live birthswith
no difference between the sexes.3 Survival is excellent in well-
resourced settings, reachingnearly 100%.4,5 Survival is varied in
studies reported from Africa, with good survival documented
for limited disease but poor outcome for metastatic disease.6-8

The standard practice for childhood cancer until 2012 in South
Africanpediatric oncologyunits (POUs)was touse international
childhood cancer treatment guidelines or research guidelines

from high-income countries according to their preference or
links with international POUs. In 2010-2011, members of the
SACCSG embarked on the development of the first standard
national treatment guidelines, with ethics approval, for reti-
noblastoma. The goal of this study is to document the outcome
of children with retinoblastoma, after implementation of the
national retinoblastoma treatment guidelines infive of the then
existing nine POUs in South Africa. To our knowledge, it is
therefore the first report of national collaborative retinoblas-
toma treatment guidelines in South Africa.

PATIENTS AND METHODS

This prospective study included all children diagnosed with
retinoblastoma between January 2012 and December 2016 in

ACCOMPANYING CONTENT

Data Supplement

Protocol

Accepted July 24, 2024

Published August 29, 2024

JCO Global Oncol 10:e2400034

© 2024 by American Society of

Clinical Oncology

Licensed under the Creative
Commons Attribution 4.0 License

ascopubs.org/journal/go | 1

D
ow

nl
oa

de
d 

fr
om

 a
sc

op
ub

s.
or

g 
by

 U
ni

ve
rs

ity
 o

f 
W

itw
at

er
sr

an
d 

(W
IT

S)
 o

n 
O

ct
ob

er
 1

1,
 2

02
4 

fr
om

 1
46

.1
41

.2
24

.0
25

C
op

yr
ig

ht
 ©

 2
02

4 
A

m
er

ic
an

 S
oc

ie
ty

 o
f 

C
lin

ic
al

 O
nc

ol
og

y.
 A

ll 
ri

gh
ts

 r
es

er
ve

d.
 

https://orcid.org/0000-0002-6838-0180
https://orcid.org/0000-0003-0775-7463
https://orcid.org/0000-0002-4646-4332
https://orcid.org/0000-0001-7423-2291
https://orcid.org/0000-0002-4412-3825
https://orcid.org/0000-0001-8792-3251
https://orcid.org/0000-0002-9642-6297
https://orcid.org/0000-0002-6154-3653
https://orcid.org/0000-0001-5702-9558
https://orcid.org/0000-0003-3370-0874
https://orcid.org/0000-0002-5401-7719
https://doi.org/10.1200/GO.24.00034
https://ascopubs.org/doi/suppl/10.1200/GO.24.00034
https://ascopubs.org/doi/suppl/10.1200/GO.24.00034
http://ascopubs.org/journal/go
http://crossmark.crossref.org/dialog/?doi=10.1200%2FGO.24.00034&domain=pdf&date_stamp=2024-08-29


five of the nine existing POUs in South Africa with parental
informed consent (and assent if age appropriate). Data were
extracted from the South African Children’s Cancer Study
Group Tumor Registry and from patient files. The Interna-
tional Retinoblastoma Staging Systemwas used to document
stage (Data Supplement, Tables S1 and S2).9 Bilateral reti-
noblastoma was staged according to the most affected eye.
Bone marrow and cerebrospinal fluid examinations were
performed for stages II to IV.10

Intraocular disease (Group A-D, Data Supplement, Table S3)
was treated with focal therapy (laser or cryotherapy or
transpupillary thermotherapy [TTT] or I-125 plaque radio-
therapy) or intra-arterial melphalan according to available
resources and the preference of the POU (Table 1; Data
Supplement, Tables S2 and S4).11 Brachytherapy was only
available in Groote Schuur hospital in Cape Town with re-
ferral of patients from the rest of South Africa to this center
(Data Supplement, Table S4). For those eyes not amenable to
focal therapy, enucleation was performed, and chemo-
therapy and/or orbital radiotherapy were given according to
the histologic extent of tumor and the likelihood of further
spread as per the Society of Pediatric Oncology-Pediatric
Oncology in Developing Countries guidelines for middle-
to high-income settings with adequate resources (Table 1;
Data Supplement, Table S4).12 The chemotherapy regimen
was vincristine, etoposide, and carboplatin given every three
to 4 weeks, depending on the neutrophil count.12 Chemo-
therapy was delayed if the neutrophil count was <1,000/mL.
Orbital radiotherapy was given in the form of I-125 bra-
chytherapy where available or as external beam radiother-
apy. Intrathecal chemotherapy (hydrocortisone, cytarabine,
andmethotrexate for stages II to IV once a week for 6 weeks)
was given at the discretion of the individual POU and was
included as there was reluctance to exclude this treatment
modality in the new national treatment guidelines. Clinical
assessments were performed at follow-up visits. Further

investigations were only performed if progression of disease
or relapses were suspected.

Overall survival (OS) at 12 and 24 months was documented
with the end point defined as 24months postdiagnosis. Log-
rank (Mantel-Cox), chi-square (x2), and Kaplan-Meier
survival curves were calculated. Patients who abandoned
treatment were censored at the date last seen. Cox pro-
portional hazards regression analysis compared the survival
probabilities among various age groups. A P value of <.05was
considered statistically significant.

The ethics review committees of StellenboschUniversity, the
University of the Witwatersrand, the University of the Free
State, and the University of Cape Town gave ethics approval
for the study to be conducted in the five participating POUs.
Parental consent was obtained before enrollment in the

CONTEXT

Key Objective
The key objective was to implement national treatment guidelines for retinoblastoma, a rare childhood cancer, with the aim
of improving outcome, involving the multidisciplinary treatment team.

Knowledge Generated
The study demonstrated the successful implementation of management guidelines, involving the multidisciplinary team in
the management of retinoblastoma in South Africa. To our knowledge, this was the first successful management guideline
implemented for a rare childhood cancer in South Africa with improved health care access and equity for all patients with
retinoblastoma.

Relevance
South Africa is in the process of introducing universal health care for the population. During this process, it will be necessary
to implement feasible management guidelines for rare diseases that will improve both equity access and outcome of such
patients. These management guidelines should use the existing health care resources, as demonstrated in this study.

TABLE 1. Treatment According to the International Retinoblastoma
Staging System Stage

Stage Treatment Modality

Stage 0 Local therapy: TTT/cryotherapy/I-125 plaque/IACTwith or without
systemic chemotherapy

Stage I Enucleation with or without chemotherapy (for C2 with or without
S1) with or without orbital brachytherapy/EBRT (for S1 with or
without N2 with margin <4 mm)

Stage II Enucleation 1 chemotherapy 1 orbital brachytherapy/EBRT

Stage III Enucleation with or without preoperative chemotherapy, postop-
erative chemotherapy 1 orbital brachytherapy (if no apex/bony
involvement)/EBRT (orbit with or without involved nodes)

Stage
IV

Enucleation with or without preoperative chemotherapy, postop-
erative chemotherapy, with or without palliative radiotherapy
(EBRT) for metastases

Abbreviations: EBRT, external beam radiation therapy; IACT, intra-
arterial chemotherapy; TTT, transpupillary thermotherapy.
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study, and custodian consent was obtained to access the
patient files.

RESULTS

A total of 178 children were treated from 2012 to 2016 in five
POUs in South Africa. There was a slight male preponder-
ance (57%) with a median age of 27 months at diagnosis
(age range 0-118 months, standard deviation [SD], 21.5;
Table 2). The majority were African children (83%),
reflecting the demographics of South Africa,13 and 68%
presented with unilateral disease. There were 15% with
stage 0, 44% with stage I, 15% with stage II disease, 7%
with stage III, and 12% with stage IV disease (bone marrow
involvement). Stage was unknown in 7%. The majority
(83%) of the 57 children with bilateral disease (32% of the
study population) presented with stages 0-II, whereas 10
had metastatic disease (18%; bone marrow involvement).
Two patients were initially diagnosed with stage I unilateral
disease but, because of initial treatment refusal, later
presented at another POU with stage IV disease where they
were included in the study and were treated for metastatic
disease. One patient presented with trilateral retinoblas-
toma with distant metastasis (stage IV).

Thirty-four (19%) patients received focal therapy to the af-
fected eye. Six childrenwithunilateral stage 0 disease received

only focal therapy to the affected eye, whereas four children
with bilateral disease received focal therapy to only one af-
fected eye. Enucleationwas performed for 124 (70%) patients,
including two patients with bilateral disease. Only 25 (14%)
had enucleation as monotherapy. The majority, namely, 129
(73%), received six cycles of chemotherapy. There were 24
(41%) who received orbital brachytherapy and 35 (59%) who
received orbital external beam radiotherapy (Table 2).

The OS was 83% (148 of 178) at 12 months postdiagnosis and
79% (140 of 178) with an estimated cumulative survival of
0.786 (SE, 0.031) at 24 months (study end point; Fig 1).
Childrenwith anunknown stage had a69.2% (9of 13) OS at 24
months. Stage and age at diagnosis (2 years and older as
opposed to younger than 2 years) were significantly associ-
ated with OS at 24months (P < .001 and P < .00,1 respectively;
Fig 2). There was no significant difference in OS between
unilateral versus bilateral disease (P5 .707) or sex (P5 .444).
Survivalwas96%for stage0,91% for stage I, 89%for stage II,
58% for stage III, and 14% for stage IV. The cumulative
proportion survivingwas 0.963 for stage 0 (SE, 0.0369), 0.910
for stage I (SE, 0.032), 0.889 for stage II (SE, 0.060), 0.583 for
stage III (SE, 0.142), and 0.143 for stage IV (SE, 0.076). For
stages 0-II, the OS was 91.7% (121 of 132) with a cumulative
proportion surviving of 0.917 (SE, 0.024), and for metastatic
bilateral disease, the OS was 30.3%% (10 of 33) with a cu-
mulative proportion surviving of 0.222 (SE, 0.303).

TABLE 2. Overview Demographics and Clinical Characteristics

Characteristic N 5 178 No. (%)

Sex Male 102 (57.3)

Female 76 (42.7)

Age (months) Mean (min-max, SD) 30.1 (0-118, 21.5)

Median (IQR) 27.0 (15.0-39.3)

<24 months 75 (42.1)

5/>24 months 103 (57.9)

Laterality Unilateral 121 (68.0)

Bilateral 57 (32.0)

IRSS staging 0 27 (15.2)

I 78 (43.8)

II 27 (15.2)

III 12 (6.7)

IV 21 (11.8)

Unknown 13 (7.3)

Focal therapy TTT, cryo, I-125 plaque 34 (19.1)

Enucleation 124 (69.7)

Chemotherapy 129 (72.5)

Orbital radiotherapy 59 (33.1)

Brachytherapy 24 (13.4)

External beam 35 (19.7)

Outcome Survived (at the 12-month follow-up) 148 (83.1)

Survived (at the 24-month follow-up) 140 (78.7)

Abbreviations: cryo, cryotherapy; IRSS, International Retinoblastoma Staging System; SD, standard deviation; TTT, transpupillary thermotherapy.
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Occurred events were deaths in 20% (35 of 178) and treat-
ment abandonment in 1.7% (3 of 178). Causes of death were
progression or relapse (90%, 34 of 35) or unknown (2%, 1 of
35; Data Supplement, Table S4). Two of the three children,
who absconded, had unilateral disease with unknown stage.
They absconded within 1 month of diagnosis and could be
presumed dead. One child had stage one disease and
absconded 4 months after enucleation only. Both the reason
and their outcome at data analysis were unknown.

The Kaplan-Meier median survival time for those who died
because of disease progression was 7.0 months (SE, 0.410;
95% CI [6.196 to 7.804]). One child with limited bilateral
disease had an unknown cause of death.

DISCUSSION

Kivelä et al14 reported in 2009 that retinoblastoma seemed to
be more common in Asia, Africa, and Latin America than in
Europe and North America, with the mortality rate the
greatest in Africa, i.e. 70%. Fabian et al15 reported in 2020
that the majority (85%) of children diagnosed with reti-
noblastoma between June 2017 and December 2018 were
from low- and middle-income countries. As retinoblastoma
is eminently curable, this disease was chosen as the first

childhood cancer for the development of a standard national
childhood cancer management study in South Africa. Chil-
dren were treated according to standardized treatment
guidelines, including focal therapy, adjuvant chemotherapy,
and radiotherapy when indicated. Five of the then existing
POUs in South Africa participated. Four POUs did not par-
ticipate for various reasons related to resource limitations
(personal communication). This study demonstrated the
feasibility of treating a childhood cancer with national
standardized treatment guidelines, involving a multidisci-
plinary team in South Africa.

The median age at diagnosis in this population was
27 months, which was older than the median age of patients
diagnosed in high-income countries (median age of 14
months).15 However, the ratio between those with unilateral
disease versus bilateral disease was similar to previously
reported ratios.16

Staging of retinoblastoma, both clinical and histologic, is
crucial for both the necessary assignment to appropriate
management strategies and prediction of prognosis. The
study used the International Retinoblastoma Staging
System, which has been proven to be effective in grouping
patients with an increased risk of relapse or progression of

Survival Functions by IRSS Stage
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FIG 1. Kaplan-Meier overall survival at 24 months of unilateral eye or most affected eye of bilateral disease for the full
cohort by clinical stage (IRSS stage9). IRSS, International Retinoblastoma Staging System.
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disease.10 Both Stannard et al and Tomar et al reported that
the presence of extraocular disease was significantly as-
sociated with poor outcome.16,17 Our study demonstrated
that prognosis worsened when retinoblastoma breached
the ocular borders. Stage and age were the only statistically
significant predictors of poor outcome, which is in ac-
cordance with the findings of a prospective global reti-
noblastoma outcome study. The presence of bilateral
disease had no significant effect on OS, as reported
previously.14

Nearly a fifth of patients had stage III to IV disease, ne-
cessitating therapeutic chemotherapy with enucleation.
This finding correlates with reports that there is an in-
creased risk of extraocular retinoblastoma at presentation
in sub-Saharan African countries.14,15 The reasons for
delayed diagnosis in South Africa may be the lack of
awareness among both the public and health care workers
and distance from treatment facilities.15 Treatment aban-
donment was documented in three children (1.7% of study
population), which was lower than the 3.8% reported in the
prospective global retinoblastoma study18 or the 7% re-
ported by the CANCare-Africa group of childhood cancer
treatment abandonment in sub-Saharan Africa.19 Aban-
donment in both studies was due to parental financial
constraints and was most likely the cause for the three
children with abandonment in this study, as 18.2 million
South Africans lived in extreme poverty, namely on $1.90
US dollars per day.20

A limitation of the study was that the data entry per site was
only collated at the end of the study, and so potentially,
important information regarding treatment delays and late
diagnosis was not captured, especially the timing of enu-
cleation. Another limitation was the fact that not all South
African POUs participated and, as they serviced different
regions, did not assist in highlighting potential resource
constraints that could assist with future improvement in the
management of the treatment of retinoblastoma. Moreover,
stagingwas performed by the primary treating physician and
was not reviewed by a centralized panel of experts, which
could have ensured that staging was uniformly assigned. At
the initiation of this study, most South African treatment
centers did not have the capacity to administer intra-arterial
or intravitreal chemotherapy, whereas the ability to ad-
minister TTT was also severely constrained.

In conclusion, this study demonstrates the feasibility of
harmonizedmanagement guidelines for retinoblastoma, a
challenging but curable childhood cancer. Efforts should
be made to ensure early diagnosis through education of
health care workers and the public regarding the early
signs of retinoblastoma to allow for vision preservation
and reduce late presentation. Further standardized
management guidelines would be revised and expanded to
include intra-arterial chemotherapy as the standard of
care for eyes amenable to targeted therapy. The over-
arching aim should be to preserve vision and improve
outcome.

Survival Functions by Age (months)
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FIG 2. Kaplan-Meier overall survival at 24 months of unilateral eye or most affected eye of bilateral disease for the full
cohort by age (younger than 24 months and 24 months and older).
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