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FOREWORD
Retinoblastoma, a curable cancer of the eye, mainly affects children under the age of five
years. The survival of children afflicted by the cancer is very low in Kenya while we know that
it is completely curable if diagnosed early. This has been demonstrated by the high cure and
survival rate in the developed countries, where the survival and cure rate is over 95%.
These best practice guidelines were developed after gathering relevant evidence and with
consensus building on the various varying circumstances, involving parents and caregivers
and agreeing on what is feasible in Kenya.
The document outlines the cardinal characteristics of the disease and also the best
approach for the management, at different levels of care. The management herein referred
to includes the timely referral and communication within the health system. It stipulates
clearly what should be done in different circumstances and is recommended for use at all
levels of care.
The development of these Best Practice Guidelines also took into account the already
existing umbrella national cancer policy and strategy, with emphasis on early detection of
cancers. It clearly relates to the “Mother and Child Health (MCH) booklet” in early
identification of eye problems in the infant, including retinoblastoma. The guidelines will
need to be responsive and thus will need to be revised with development and changing
patterns of practice.
It is through this best practice guide that we shall be able to identify the patients with
retinoblastoma in time and appropriately manage and as a result raise the survival rate for
children with retinoblastoma from the current 26%. We recommend that all health workers
familiarize themselves with these new guidelines so that all children with Retinoblastoma
may live to adulthood.

Dr. Nicholas Muraguri
DIRECTOR OF MEDICAL SERVICES
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INTRODUCTION
Retinoblastoma is the most important primary cancer of the retina and affects young
children mostly under the age of 5 years with over 90% of cases being diagnosed by the
third birthday. The retinoblastoma story provides not only a model for what can be
achieved in the conquest of cancer through research and education but also provides a
model of oncogenesis with exciting insights into specific genetic alterations required to
transform normal cells into cancerous cells.
The incidence of retinoblastoma is 1:15,000-20,000 live births and has a fairly uniform
worldwide distribution with no sexual or racial predilection; Nyamori et al found the
incidence in Kenya to be 1:17200 live births1. Retinoblastoma is curable if detected and
treated early. In the developed world most children treated for retinoblastoma survive, but
in Africa most of them die from advanced disease. In Kenya Nyawira et al demonstrated the
mortality of children diagnosed with retinoblastoma to be greater than 60% and found this
to be due to late presentation2.
The Kenya National Retinoblastoma Working group was established in 2008 with aim
of improving the survival of children with retinoblastoma in Kenya through:
1. Creating awareness about retinoblastoma among the health care workers
as well as the general population to ensure early diagnosis;
2. Improving the quality of medical treatment of children with retinoblastoma
through access to standard treatments and quality histopathology reports;
3. Family psychosocial support; and
4. Resource mobilization.
These Best Practice Guidelines are a milestone in the clinical care of children with
retinoblastoma in Kenya. It is the culmination of three years of deliberations and
consultations with different professionals involved in the care of children with
retinoblastoma and included ophthalmologists, pediatric oncologists, histopathologists,
ophthalmic clinical officers, nurses, parents and child life specialist drawn from all over
Kenya. A team from Canada assisted in the process and these Guidelines have borrowed
heavily from the Canadian Guidelines but with modifications to suit the situation in Kenya.
The purpose of these guidelines is to ensure common standards of evidence-based care to
improve the quality of care for children with retinoblastoma Kenya, in a bid to improve their
survival.
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DEFINITION
Level of Evidence
Level 1

Randomized controlled trials (RCTs) (or meta-analyses) without
important limitations

Level 2

RCTs (or meta-analyses) with important limitations; Observational
studies (non-RCTs or cohort studies) with overwhelming evidence

Level 3

Other observational studies (prospective cohort studies, casecontrol studies, case series)

Consensus

Inadequate or no data in population of interest Anecdotal evidence
or clinical experience; 100% agreement of KNRbS members

ACRONYMS
CPS

Candadian Paediatric Society

CT

Computerised Tomography

DECF-K

Daisy Eye Cancer Fund Kenya

EBR

External Beam Radiation

EUA

Examination Under Anaesthesia

IIRC

International Intraocular Retinoblastoma Classification

KNRbS

Kenya National Retinoblastoma Strategy

MCH

Maternal and Child Health

MRI

Magnetic Resonance Imaging

Rb

Retinoblastoma

RbCoLab

Retinoblastoma Collaborative Laboratory

RCT

Randomized Clinical Trial

v

Kenya National Retinoblastoma Strategy Best Practice Guidelines 2014

SCREENING - RECOMMENDATIONS
!.

We recommend that all infants and children in whom someone has observed a white
pupil (either in person or in a photograph) have a full dilated-eye examination
including red reflex test within 72 hours by an ophthalmologist, or medical
practitioner who is fully aware of the importance of leukocoria as a sign of Rb.
[Consensus]

2.

We recommend that any child with strabismus or suspected strabismus be seen by
their primary doctor:
a)

We recommend that the red reflex test be applied to any child with strabismus or
suspected strabismus. [Consensus]

b)

We recommend urgent referral (within 72 hours) to an ophthalmologist of any
child with strabismus or suspected strabismus and an abnormal red reflex.
[Consensus]

c)

We recommend that the child in (b) above be seen by secondary or tertiary Rb
centres within 72 hours for the above signs of abnormality, which constitutes an
emergency. [Consensus]

3.

We support the recommendations of the Canadian Paediatric Society (CPS)3 with
respect to the suggested timing of vision screening for the general population.
[Consensus]

4.

We recommend consulting with the Kenyan Mother and Child Health booklet for
information related to retinoblastoma screening. [Consensus]

All children should be screened in their preschool years for amblyopia or its risk factors, as
well as for ocular diseases that may have serious consequences, such as retinoblastoma
and cataracts. It remains the responsibility of the child's pediatrician to ensure that these
tests are performed by the most qualified personnel4.
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Table 1. Vision screening guidelines from the CPS3
Age

Screening Guideline

Newborn to 3
months

6 to 12 months

3 to 5 years

6 to 18 years

n

A complete examination of the skin and external eye structures including
the conjunctiva, cornea, iris, and pupils.

n

An inspection of the red reflex to rule out lenticular opacities or major
posterior eye disease.

n

Failure of visualization or abnormalities of the reflex are indications for an
urgent referral to an ophthalmologist.

n

High-risk newborns (at risk of retinopathy of prematurity and family
histories of hereditary ocular diseases) should be examined by an
ophthalmologist.

n

Conduct examination as above.

n

Ocular alignment should again be observed to detect strabismus. The
corneal light reflex should be central and the cover-uncover test for
strabismus normal.

n

Fixation and following a target are observed.

n

Conduct examination as above.

n

Visual acuity testing should be completed with an age- appropriate tool.

n

Screen as above whenever routine health examinations are conducted.

n

Examine whenever complaints occur.

FEATURES AND CLASSIFICATION OF RETINOBLASTOMA CENTRES RECOMMENDATION
We recommend that Rb treatment centres in Kenya be classified as follows:
PRIMARY

able to make a preliminary diagnosis of retinoblastoma.

able to make a clinical diagnosis and treat by enucleation &
SECONDARY

send eye for pathological exam by a qualified pathologist
(preferably an ocular pathologist) and send the slides to the
RbCoLab, or send eye to RbCoLab for processing and reporting.
able to confirm diagnosis of retinoblastoma with ultrasound

TERTIARY

and/or CT/MRI, treat retinoblastoma by enucleation and more
complex cases by chemotherapy, focal therapy and radiation.
[Consensus]
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REFERRAL AND DIAGNOSIS - RECOMMENDATIONS
1.

We recommend that any child with signs consistent with Rb be referred to an
ophthalmologist to receive a full retinal examination with dilated pupil. A detailed
history must be taken to confirm a diagnosis of Rb. [Consensus]

2.

We recommend that secondary and tertiary Rb centres accept direct referrals of
patients with suspected Rb from primary healthcare providers, such as clinical officers,
nurses and general practitioners. [Consensus]

3.

We recommend that primary healthcare providers obtain and record complete
Normal eyes

Squint eyes

contact details including telephone contacts, and immediately refer all Rb cases to a
secondary or tertiary Rb centre. [Consensus]
4.

We recommend that all children referred with any possibility of Rb be seen within 72
hours, or as soon as possible, at the secondary or tertiary Rb centre for thorough ocular
and systemic examination. It is the responsibility of the referring clinician to make
person-to-person contact, to emphasize the urgency to the parents, and to ensure that
the means of transportation is available and contact DECF-K for assistance. [Consensus]

5.

We recommend that difficult unilateral cases (e.g. very young child; potential to save
the eye; unilateral multifocal and/or germline RB1 mutation), positive family history, or
risk for extraocular disease and bilateral cases be referred from a secondary centre to a
tertiary centre. [Consensus]

6.

We recommend that any child with high-risk pathological features (see “Follow-up”
chapter) be referred to tertiary centre. [Consensus]

7.

We recommend that the receiving Rb centre promptly inform the referring physician
of the diagnosis, management and outcome of the referral, and invite the referring
physician to remain involved with the care and follow-up of the child, as appropriate.
[Consensus]

8.

We recommend that in order to reduce risks associated with radiation exposure, if
possible all children with Rb requiring imaging have an MRI of the head and orbits at
diagnosis, rather than a CT scan to check for evidence of intracranial cancer and the
extent of the disease, but this should not delay treatment (see Treatment chapter).
[Consensus]
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GENETIC COUNSELLING RECOMMENDATIONS
1.

We recommend antenatal history include a detailed family history of eye disease, and
referral to an ophthalmologist when this history is positive. [Consensus]

For all individuals with Rb and/or family history of Rb, except those excluded by
genetic testing (see recommendation #9):
2.

We recommend that expectant couples undergo early prenatal counselling and their
infants undergo perinatal management to facilitate the earliest possible treatment of
tumours. [Level 2]5,6

3.

We recommend counselling for patients, parents and other relatives to discuss Rb, the
risk and hereditary pattern of Rb, pregnancy options, post-delivery surveillance
screening protocols to diagnose tumors early in infants at risk, and treatment options.
[Level 3]7 ,8

4.

We recommend that each at-risk family member be screened as soon as possible after
birth frequently until age 7 years, according to the empiric risk of developing Rb [Level
2]5,6,8

5.

We recommend awareness counselling about the risk of other cancers in adult
survivors and relatives. [Level 2]6,9,10

6.

We recommend that children with Rb be offered repeated genetic counselling as they
grow up, so that they completely understand their options and appropriate care for
themselves and their children. [Consensus]

When RB1 gene mutation identification is available:
7.

We recommend RB1 gene mutation identification testing for the first affected person
(proband) in each Rb family. [Level 2]5,11

8.

When the RB1 gene mutation in a proband/family becomes known, we recommend
genetic testing for all at-risk relatives. [Level 2]5, 11

9.

We recommend that surveillance be discontinued for relatives determined to be NOT
at risk by genetic testing. [Level 2]4, 7, 8
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TREATMENT - RECOMMENDATIONS
1.

We recommend that children with Rb be cared for by a multidisciplinary team, that
provides coordinated and collaborative care in and shared between specialized
centres, with expertise and up-to-date protocols and equipment for optimal
management of Rb. [Consensus]

2.

We recommend that tertiary Rb centres work together to assure optimal care for each
child. This might include cross-referrals and cross-consultations to access specific
technical or human resources. [Consensus]
Typical leukocoria in retinoblastoma (Early stage; Management: Surgery, to save life)

Advanced Retinoblastoma; Late Stage:
Management:Ÿ Palliative surgery
Ÿ Chemotherapy
Ÿ Radiotherapy
This could have been prevented by early
detection, referral and appropriate
management

Ocular treatments
3.

We recommend that enucleation be performed for IIRC Groups D and E eyes when
the other eye is normal or Group A. [Consensus]

4.

We recommend that unilaterally affected eyes be enucleated unless that unilateral
eye is Group A. [Consensus]

5.

We recommend considering enucleation of any affected eye when optimal salvage
treatment and follow up are not possible.

6.

We recommend that upfront enucleation WITHOUT pre-enucleation chemotherapy
5
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be performed for any IIRC Group E eyes, which impose risk for difficult-to-treat
systemic metastases. Pre-enucleation chemotherapy is dangerous, since it may
mask features of extra ocular extension causing under staging and under
treating of systemic disease. [Level 2]12, 13
7.

We recommend enucleation for recurrent tumours when all other treatment
modalities (including EBR) have failed, to prevent tumour spread outside the eye
or when complications prevent evaluation and treatment of progressive disease.
[Consensus]

8.

We recommend cryotherapy for the treatment of small peripheral Rb, and/or
laser therapy for small posterior Rb, primarily in Groups A, B, and C bilateral eyes,
or for recurrences after other therapy. [Consensus]

9.

We recommend that cryotherapy through a conjunctival incision may be used
for posterior Rb refractory to laser focal therapy. [Consensus]

10. We recommend the use of pre-chemotherapy cryotherapy 24-72 hours before
chemotherapy to increase drug penetration into the eye, particularly for vitreous
seeding, but not in the presence of retinal detachment. [Consensus]
Chemotherapy
11. We recommend systemic chemotherapy with focal therapy for the primary
treatment of bilateral IIRC Group B, C or D eyes, but not Group A. If the better eye
is group A, B or C, we recommend enucleation of group D eyes. If both eyes are
group D we recommend chemo reduction and focal therapy for both eyes in an
attempt to save vision as much as possible. [Consensus]
Radiotherapy
12. We recommend that radiotherapy be used only as salvage therapy for the only
remaining eye after chemotherapy and focal therapy have failed to control the
tumour. [Consensus]
Extra ocular disease
For the purpose of decision making for treatment:
13. We recommend that patients be categorized to intention to cure, or intention to
palliate. Patients with high risk features on histology, or patients who present
with proptosis without evidence of systemic metastasis, should be categorized as
intention to cure. Those with evidence of metastasis clinically or on investigations
should be categorized as palliation.[Consensus]
6
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14. We recommend that the ophthalmologist involved in the child's case review the
pathology of every enucleated eye for high-risk features, including invasion of optic
nerve, sclera, choroid or anterior segment, that could predispose to extraocular
disease or metastasis. [Level 2]12
15. When high-risk features are observed, including invasion of optic nerve, sclera,
choroid or anterior segment, we recommend treatment with prophylactic
chemotherapy. [Level 2]12
16. We recommend that metastatic disease be treated palliatively, using doses of
doxorubicin or spot radiotherapy for symptom relief. We recommend avoiding threedrug chemotherapy. Where possible, hospice care should be included early in the
management of these patients. These patients should be kept as close to their families
as possible. [Consensus]
17. We recommend that for extraocular Rb (in absence of systemic metastasis) treatment
protocols generally include, but not be limited to: orbital radiation for orbital
recurrence postenucleation and systemic chemotherapy [Level 2]13
18. We do not recommend exenteration of the orbit for Rb, since chemotherapy will
provide more effective palliation, even for massive proptosis. [Level 2]14

FOLLOW-UP - RECOMMENDATIONS
1.

We recommend that all survivors of Rb receive individualised, lifelong follow-up and
surveillance, counselling and interventions for late effects of disease and treatment,
delivered by a multidisciplinary team. [Consensus]

Ophthalmology follow-up
2.

We recommend that following completion of treatment, EUAs for children at risk of
developing new Rb tumours continue as often as every 3 weeks, or at longer intervals
as tumour activity decreases, until risk of new tumours and recurrences is low, and the
child is able to cooperate in clinic. The frequency of examinations will be highest when
the child has a proven RB1 germline mutation, family history of disease and/or
bilateral Rb. [Level 2] 5, 11, 17

3.

We recommend that EUA or clinic visits for retinal exam continue every 6 months to
age 5 and thereafter annually for life. [Consensus]
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4.

We recommend that children shown to not carry the RB1 mutant allele of their family
through a blood test do not require EUA or intense surveillance. [Consensus]

5.

We recommend the examination of an enucleated socket for infection, fit of prosthesis
and implant exposure or extrusion at every EUA and clinic visit. [Consensus]

6.

We recommend prescribing and monitoring the use of protective eyewear for children
who are functionally uniocular. [Consensus]

7.

We recommend that Rb survivors of school age with significantly reduced visual fields
or visual acuity less than 6/12 undergo visual assessment and referral to a low vision
centre for additional assistance when appropriate. [Consensus]

Oncology follow-up
8.

We recommend that Rb survivors treated with chemotherapy or EBR, undergo
oncology clinic follow-up at 6-monthly intervals for 5 years after finishing
chemotherapy, and then annually for life by an ophthalmologist and/or oncologist.
[Consensus]

9.

We recommend that persons known to be carrying an RB1 germline mutation or have
bilateral Rb, or non-germline Rb survivors treated with chemotherapy or EBR, be seen
in oncology clinic for counselling about risk of secondary non-Rb cancers, annually for
life by an ophthalmologist. [Consensus]

10. We recommend that MRI replace CT scan if possible, in patients with RB1 germline
mutations since diagnostic radiation may increase their already significant risk of
secondary non-Rb malignancies. [Level 2]18
We recommend that all survivors of Rb receive individualised, lifelong follow-up and
surveillance, counselling and interventions for late effects of disease and treatment,
delivered by a multidisciplinary team. [Consensus]
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PSYCHOSOCIAL CARE AND ACCESS TO SERVICES RECOMMENDATIONS
1.

We recommend that ongoing psychosocial support and timely and equal access to
care is important for all Rb children and their families. [Consensus]

2.

We recommend that Rb families have easy and equitable access to [Consensus]:
Ÿ

A social worker or clinical psychologist with expertise in Rb or childhood cancer,
from the time of diagnosis onwards.

Ÿ

Structured psychosocial and developmental assessments at diagnosis and key
points during treatment.

Ÿ

A child life health worker from diagnosis onwards.

Ÿ

Accurate, understandable, as-needed information in a variety of formats.

Ÿ

Risk/informed consent information meeting parent language/age/education
level.

Ÿ

Advocacy services by professionals or community agencies for parents requiring
additional support to access appropriate services.

Ÿ

A centralized referral source providing links to hospital and community support
groups.

Ÿ

Long-term psychosocial support from diagnosis through adulthood.

Ÿ

Genetic counselling for all family members.

Ÿ

Molecular diagnosis when available.

Ÿ

Financial support for costs related to treatment.

Ÿ

Visual rehabilitation services.

Ÿ

Aids for low vision

Ÿ

Prosthetic eye service.

Ÿ

Paediatric palliative care and bereavement services.
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