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Wilms tumor (WT) is a common pediatric solid tumor, 
and the event-free survival rate of patients with this 
tumor is high in developed countries (1). WT as well 
as Burkitt lymphoma and Kaposi sarcoma are target 
cancers in Sub-Saharan Africa, in which limited resources 
are available (2), because the incidence of WT is high 
among pediatric cancers in Africa, and a high cure rate 
may be accomplished if standardized therapy could be 
more accessible. Epidemiological studies showed that 
the incidence of WT was high in Africa, low in Asia, 
and intermediate in Caucasian in North America (3). 
Furthermore, the incidence of WT in Asians was shown 
to be approximately one half to two-thirds of that in 

Caucasians in Hawaii and Britain (4,5), and was higher 
in Black American than in Caucasians in USA (3). 
These findings suggest that the different incidence rates 
among the three populations may be caused by different 
genetic backgrounds, and not environmental factors. The 
5-year event-free survival rates of patients with WT in 
developed countries has reached 85-90%, whereas those 
in developing countries were reported to be 50% or less 
(1,6,7). To overcome these disparities, physicians and 
investigators in developed and developing countries are 
currently performing research with the aim of the better 
management of children with WT in Kenya and other 
Sub-Saharan countries (8).
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Cancer in Africa

The World Health Organization (WHO) has estimated 
that 70% of cancer deaths occur in low and middle income 
countries (9). In spite of the fact that cases of cancer are 
increasing in Africa due to various reasons such as changes 
to a less healthy lifestyle and an increase in oncogenic 
viral infections (10-12), the limited resources available for 
healthcare are used to control more rampant child killers 
such as diarrhea and pulmonary infections as well as world-
focused infections such as HIV, tuberculosis, and malaria (8).

Although pediatric tumors in Africa account for a small 
proportion of all cancers and receive less attention in health 
policies in each country, the importance of understanding 
their epidemiology and clinicopathology is significant for 
both scientists and health policy makers, considering the 
impact of the increasing burden of cancer in Africa as well as 
the importance of genetic and environmental understanding 
of pediatric cancers in general (13).

Cancer and the health system in Kenya

Axt and colleagues (7) published a study that increased 
understanding of the clinicopathology of WT in Kenya and 
also in low resource countries. With the increasing number 
of cases of cancer in Kenya, greater efforts have been made 
to create awareness and develop control policies towards 
cancer, especially in the last ten years. The Ministry of 
Health, Kenya established the “National Cancer Control 
Strategy 2011-2016” for the first time in its history to tackle 
issues impacting the lives of people in Kenya. Although 
population-based data do not exist in a country with a 
population of 43,000,000, the annual incidence of cancer 
has been estimated at approximately 28,000 cases and 
annual mortality as over 22,000 (National Cancer Control 
Strategy 2011-2016, the Ministry of Health Kenya). 
Regarding pediatric cancer, only one in ten children with 

cancer survives in Kenya while seven in ten survive in 
developed countries (unpublished data from Kenyatta 
National Hospital by Jessie Githanga in Feb 2013). Based 
on these findings, the establishment of the Kenya WT 
registry is meaningful for epidemiological analyses as well as 
a more common understanding of WT in Kenya. It could 
also assist many scientists in developing a more detailed 
research agenda because only a limited number of reliable 
scientific studies have been conducted, which has been 
attributed to patients not presenting to health facilities for a 
diagnosis and also poor record keeping.

This article revealed several issues caused by the weak 
health system in Kenya from the point of view of cancer 
management (7). Some have a negative impact on the 
production of scientific data. However, others may positively 
assist policy makers to strengthen the health system. These 
include poor access to health facilities due to long distances 
and financial reasons, lower awareness towards cancer 
among the general public, less specialized health providers, 
the limited number of health facilities and infrastructures, 
in which cancer treatment is offered, and the absence of 
standardized treatment protocols as well as poor record 
keeping. The National Health Insurance Fund (NHIF) has 
gradually increased and achieved an enrolment of 12.3 million  
members and dependents in 2012 (Table 1). Patients enrolled 
in the NHIF showed the better completion rate of therapy 
and better event-free survival than those not enrolled, 
indicating insufficient health coverage for those not enrolled 
in the NHIF. Social misconception is also a large factor that 
interferes with proper pediatric cancer management. 

 

Study limitations

This study had some limitations due to the retrospective 
study design that inhibited obtaining exact factors that could 
improve the treatment outcomes of WT (7). This was also 
negatively boosted by several social factors. For example, the 

Table 1 Increasing enrolment in the National Health Insurance Fund (NHIF) in Kenya

June 2006 (million) June 2010 (million) June 2012 (million) 

Number of members (total) 1.75 2.8 3.2

Formal sector 2.3 2.4

Informal sector 0.5 0.8

Number of members + dependents 4 9.6 12.3 

Population in Kenya 34.7 40.0 43.0

Total contributions received (Ksh) Ksh 3.5 Ksh 5.7 Ksh 9.4

Ksh, Kenyan shilling.



44 Kumon and Kaneko. Factors influencing outcome of Wilms tumor patients in Kenya

© Translational Pediatrics. All rights reserved. Transl Pediatr 2014;3(1):42-46www.thetp.org

improved treatment outcomes among the study populations 
who were enrolled in the NHIF may have been due to the 
direct benefit of the NHIF; however, the population enrolled 
in the NHIF may have been already biased by a baseline 
financial status, stronger health seeking behavior, and a more 
urban population who are employed. The same could be 
applied to the tribal proportions of WT cases and may be 
a genetic issue that many scientists can recognize; however, 
it could also be influenced by the original locality of tribes, 
financial status, and also other cultural factors. Therefore, 
some factors influencing treatment outcome and tribal 
bias of enrollment in the Kenyan Wilms Tumor Registry 
(KWTR) raised by the investigators should be analyzed in 
a prospective study. In addition, better writing and keeping 
of medical records in hospitals and clinics and improvement 
of the KWTR system are needed to determine the proper 
social and biological factors that influence outcome of 
Kenyan children with WT.

National Health Insurance System and outcomes 
of patients who received WT treatments

Even though several study limitations were observed, 
the results obtained indicated that various factors may 
have improved outcomes of patients that received WT 
treatments (7). The study revealed the clear benefit of the 
NHIF. As “Universal Health Coverage” is currently one 
of the top priority global health agendas since the 58th 
World Health Assembly of 2005 adopted the resolution 
on “Sustainable health financing, universal coverage, 
and social health insurance” (World Health Assembly 
Resolution 58.33, 2005), the clear benefit of the NHIF 
shown in this study should encourage the country policy 
makers to strategize improvements in the enrolment rate. 
Approximately 20-30% of Kenyan population is estimated 
to be covered by some forms of health insurance, mostly 
by the NHIF (the Government of Kenya/NHIF, 2012). 
This could be improved through different approaches such 
as compulsory enrolment by the law, improved payment 
systems, increased awareness of insurance benefits among 
the general public, improved accountability/integrity of the 
fund, and better benefit packages.

Strategy to reduce Lost to Follow Up

It is also crucial to determine at which point patients 
stopped their treatment and why (7). The study proved 
that the completion of treatment led to the significantly 
better outcomes of patients with WT. However, it is not 

easy to specify the timing and reasons for Lost to Follow 
Up (LTFU) from the findings of the study; the finding 
that fifty percent of study patients were LTFU indicate 
large problems both in the study results and also in the 
completion of treatment. The large number of LTFU may 
have been due to financial constraints at the individual 
level, distance to the treatment facility, and cultural beliefs/
superstitions including witchcraft and/or misconceptions 
towards the WT management. In African culture, especially 
in rural areas, people tend to link medical conditions with 
religious and cultural beliefs. Therefore, when sick children 
are not immediately responding to “Western medicine”, 
the guardians often try to bring them to religious leaders 
or traditional healers or any other forms of traditional 
treatment methods, which waste a lot of time and money, 
and increases the number of LTFU. 

This finding could also be attributed to factors on 
the side of the health services such as inability to obtain 
central venous access for chemotherapy, as was described 
in the Discussion section, discouragement due to drugs 
being out of stock, and other forms of poor services. 
Strategies to increase the treatment completion rate are 
essential to improve the outcomes of the treatment for 
WT. As dropouts were reported during pre- and post-
operative chemotherapy, it is also important to consider 
quality communication and sufficient explanations of the 
treatment to the families before and after the treatment 
starts. Irrespective of developed or developing countries, 
the success of cancer treatment often depends on the 
relationship between the patient/their family and health 
care providers and how their social and psychological issues 
are followed-up by a multi-disciplinary team. Therefore, 
comprehensive care for cancer should also be included in 
the strategies to increase treatment completion rates.

Treatment protocol and the outcomes of 
patients with WT

As was described in the study (7), the development of a 
standardized treatment protocol for WT is also an urgent 
agenda. Children in Kenya with WT are mainly treated 
with one of two protocols established by the Children’s 
Oncology Group (COG) or Société Internationale 
d’Oncologie Pédiatrique (SIOP). The findings of this 
study showed that many patients dropped out during 
chemotherapy; therefore, using the COG protocols, 
in which up-front resection is performed prior to 
chemotherapy appears to be more appropriate so that all 
patients could benefit from resection, which is often very 
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essential for the management of solid tumors. However, 
it is also important to consider that the majority of WT 
cases in Kenya already presented in advanced stages at 
the first visit. The findings of this study showed that over 
50% of WT patients in Kenya were diagnosed at stage III 
and IV (Figure 1), which is markedly different from data 
obtained in developed countries, in which the majority of 
patients were diagnosed at stage I or at most II. This could 
make resection without preoperative chemotherapy less 
successful. However, the stage distribution of WT in Kenya 
has been changing over the last few decades. Abdallah et al. 
reported in 2001 that 78% of WT patients in Kenya were 
stage III and IV (6) as opposed to the 52.8% reported in Axt 
and colleagues’ study (7) (Figure 1). This indicates that the 
clinical features of WT have markedly changed. Therefore, 
continuous observations and studies are required to 
determine a standardized treatment protocol that provides a 
better outcome for Kenyan children with WT.

Blood transfusion and WT treatment outcomes

Blood transfusion received outside of the operating 
theatre was associated with a poor outcome (7). Almost all 
patients received a blood transfusion during their time in 
an operating theatre, and approximately 20% received on 
outside the theatre, both of which were markedly different 
from developed countries in which blood transfusions are 
not always common practice both inside and outside of the 
operating theatre during the management of WT. Although 
the reasons for the blood transfusions were not stated 
or analyzed, it may be attributed to extra complications 
during the operation because of the advanced stage of 
tumors, infections due to poor hygiene, the overuse of 

blood transfusions due to poor risk management, and 
preconditions such as HIV infections, malnutrition, and 
sickle cell diseases. Further research is needed to identify 
the reasons for these transfusions in order to improve the 
outcomes of patients with WT.

Biological differences in WT among African, 
Caucasian, and Asian children

Murphy and colleagues studied the molecular characteristics 
of 15 Kenyan WTs, age-matched North American 
WT controls, and found an increased mortality, higher 
incidence of nuclear unrest, and increased proportion of 
epithelial nuclear β-catenin in Kenyan WTs than in the 
North American counterparts (14). Anaplastic histology 
with intense p53 immunostaining was detected in two 
(13%) of the 15 Kenyan WTs, which was consistent 
with the incidence of NWTS (10.8%) and appears to be 
higher than that of anaplastic histology in Japanese WTs 
(3.5%) (15,16). They demonstrated that the African WT 
specimens expressed markers of adverse clinical behavior 
and treatment resistance and may require more intensive 
treatment protocols. 

WT1  is a multifunctional protein that acts as a 
transcriptional activator or repressor, is predominantly 
expressed in the embryonic kidney, and plays a pivotal role 
in its development (17). We reported that if only sporadic 
tumors were included, the frequencies of WT with WT1 
abnormalities (22.8%) would be similar between Japanese 
and Caucasian populations; however, an exact comparison 
is difficult because of the absence of data on the population-
based incidence of WT1 alterations in WT (18). The study 
on 15 Kenyan WTs only detected one tumor with a WT1 
mutation (6.7%) (14), which indicated that the higher 
incidence of African WT may be caused by the increased 
incidence of WT1-wild-type WTs. 

IGF2, insulin-like growth factor II, is an imprinted 
gene expressed from the paternal allele, and encodes a 
fetal polypeptide growth factor (19). We and other studies 
previously reported that loss of IGF2 imprinting was 
markedly lower in Japanese children than in their Caucasian 
counterparts, and showed that the lower incidence of WT 
with the loss of IGF2 imprinting may be implicated in the 
lower incidence of WT in Japan (18,20). Unfortunately, no 
studies have examined the IGF2 status in African WTs. Thus, 
studies of the molecular characteristics of African WTs have 
just begun, and future studies will clarify whether genetic and 
epigenetic differences correlate with the different incidence 
rates of WT among different ethnic populations.

Figure 1 Stage distribution of Wilms tumors in patients treated 
between 1990 and 1996 and between 2008 and 2012 in Kenya.
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Conquering the disparities in the outcomes 
of children with WT between developed and 
developing countries

As described earlier, limited resources are used for common 
diseases such as diarrhea, pulmonary infection, HIV, 
tuberculosis, and malaria. However, disparities in the outcomes 
of children with pediatric cancer such as WT between 
developed and developing countries cannot be ignored. Axt and 
colleagues described the present medical situation for treating 
WT in Kenya, and made recommendations to accomplish 
better treatment outcomes (7). Researchers in developed 
countries examine the biology of WT, and believe that this 
research will improve the outcomes of subgroups of patients 
with WT who fail to respond to the present standardized 
regimens. Physicians and other health providers in Kenya 
take care of children with WT as well as common, but 
possibly life-threatening diseases. We hope that both these 
groups can work together in future to conquer disparities in 
the outcomes of children with WT between developed and 
developing countries. Further updated studies from both 
groups are essential for obtaining this goal.
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