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Introduction
The reported survival rate for Wilms tumour (WT) in low-income sub-Saharan countries varies from 
0% to 46% when using preoperative chemotherapy, compared to more than 85% in high-income 
countries.1,2,3 This report describes the long-term outcome of patients treated at Mbingo Baptist 
hospital (MBH) in Northwest Cameroon. Cameroon is a low-income country with limited resources 
for cancer treatment. MBH had resident and visiting physicians and surgeons. The available 
supportive care in terms of blood products (only whole blood from an available donor pool), choice 
of antibiotics, parenteral feeding, microbiological cultures, an intensive care unit, infusion pumps 
and biochemistry investigations was limited during this study. Radiotherapy was not available. 
Imaging was limited or restricted to X-Rays and ultrasound (US). Drugs and hospitalisation were 
provided without cost, but parents had to contribute in part to the cost of surgery.

The only children’s cancer treatment centre in Cameroon was the Chantal Biya Hospital in Yaounde, 
350 km distance from MBH, which in practice was inaccessible and unaffordable to the majority of 
patients. The community consists mainly of subsistence farmers with a monthly family cash income 

Background: The survival rate of Wilms tumour (WT) in low-income sub-Saharan countries in 
Africa is below 50%. Thirty-five consecutive children diagnosed with WT between 2007 and 
2012 at Mbingo Baptist Hospital, Cameroon, were observed in this study and treated with a 
modified International Society of Paediatric Oncology (SIOP) treatment protocol.

Aim: Our objective was to achieve a significant overall cure rate in patients with WT.

Setting: This report describes the long-term outcome of patients treated at Mbingo Baptist 
hospital (MBH) in northwest Cameroon.

Method: This consisted of preoperative chemotherapy, nephrectomy and post-operative 
chemotherapy depending on the stages of the disease and histological findings. Radiotherapy 
was not available. The diagnosis and staging was based on abdominal ultrasound (US), chest 
X-Ray and the histological findings at nephrectomy and surgery and/or fine needle aspirate 
(FNA). The cohort included 17 boys and 18 girls with a median age of 3.5 years (range 
6 months to 9 years). The surgical stage distribution was: stage I = 9; II = 3; III = 5; IV = 12; 
V = 3; undetermined = 3 patients.

Results: Three guardians refused surgery; there were three deaths related to surgery and two 
deaths during preoperative chemotherapy. All relapses occurred within 12 months. The 
survival rate was significantly better in stages I and II than in stages III and IV of cancer. Two 
of the three patients with bilateral WT are long-term survivors. The overall projected survival 
rate after a median follow-up of 84 months (range 4–125 months) was 44%. One patient in 
remission was lost to follow-up after 4 months. All patients admitted with a diagnosis of WT 
were included in the Kaplan–Meier survival analysis.

Conclusion: With this treatment schedule followed for more than 50% of the patients, it can 
be concluded that obtaining consent from every guardian for nephrectomy and preventing 
deaths related to surgery and chemotherapy could improve the overall survival rate of all 
patients diagnosed with WT.
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of below $50. Transport, with poor roads which become 
inaccessible in the rainy season, and limited access to mobile 
telephones, provided practical challenges to compliance with 
treatment and follow-ups. Our objective was to achieve a 
significant overall cure rate in patients with WT.

Methods
In this non-randomised prospective study, all patients who 
were admitted to MBH with a primary diagnosis of WT 
between January 2007 and October 2012 were included in the 
survival analysis. Guardians gave informed consent to 
participate in the study and ethical approval was obtained 
from the Cameroon Baptist Convention Health Board (CBCHB) 
institutional review board. Patient records were kept secure in 
the registry office.

The diagnosis was based on the clinical presentation, 
abdominal ultrasound (US) findings and in some fine needle 
aspirate (FNA). 

A chest X-Ray was carried out to identify patients with 
pulmonary metastases and exclude them from this study. 
The final staging was based on the findings obtained during 
the surgery. Other routine investigations included a full 
blood count, malaria smear, urinalysis, faeces microscopy, 
HIV screening test, blood urea and creatinine level count. 
Guardians were supported with a daily ration of rice and $1 
in cash to purchase food to prepare meals for themselves and 
their child, and up to $20 for local transport. Patients 
remained in hospital until surgery had been performed, and 
received a daily egg and a cup of formula milk as a 
supplement to their meals whilst in hospital. Surgery was 
performed by a resident under supervision by a faculty or 
visiting general surgeon, and pathology was reviewed by a 
resident pathologist according to the Society for Industrial 
and Organizational Psychology (SIOP) recommendations. 
The need for blood transfusion was either the level of 
haemoglobin below 7  gram/dl or active bleeding during 
surgery. Chemotherapy was delayed if the total white cell 
count (WCC) dropped below 1000/mm.3 Fever was defined 
as one episode of a temperature of equal to or exceeding 38.5 
°C, or two episodes of 38 °C within a 24-h period. Malaria 
was immediately excluded and treated if present. Antibiotic 
treatment commenced immediately with gentamicin and 
ampicillin, followed by a cephalosporin if fever persisted. 
Follow-up examination within 1  year after the surgery 
included six monthly abdominal US investigations. Long-
term follow-up was achieved by hospital visits, home visits 
by the research nurse and telephone calls.

A modified SIOP protocol was used. Preoperative 
chemotherapy in patients with localised disease consisted of 
intravenous injection of Actinomycin D 45 mcg/kg on days 1 
and 15 and Vincristine 1.5 mg/m2 (maximum dose 2.0 mg) on 
days 1, 8, 15 and 22 followed by surgery. Patients with 
metastatic disease received Actinomycin D 45  mcg/kg on 
days 1 and 29, Doxorubicin 50 mg/m2 (intravenous bolus) on 

days 14 and 43 and Vincristine 1.5 mg/m2 on days 1, 8, 15, 22, 
29, 36, 43 and 50 followed by surgery. Stage V patients were 
given chemotherapy for as long as tumour shrinkage was 
evident on US, followed by kidney-sparing surgery if 
possible. Post-operative patients with surgical stage I with 
favourable histology received no further chemotherapy. 
Patients with unfavourable histology or a delay of more than 
10 days to obtain histology results were given post-operative 
Actinomycin D and Vincristine on days 10 and 31. 

Patients with surgical stages II and III received Actinomycin 
D and Vincristine on days 10, 31, 52 and 73 irrespective of the 
histology. Stage IV patients with resolved metastases were 
treated similar to stage III, and non-responders received 
palliative care. Palliative care consisted of counselling, 
nutritional advice, analgesic drugs and home visits if needed. 
Stage V patients received post-operative chemotherapy 
similar to stage III patients. All chemotherapy doses were 
reduced by one-third if the body weight was below 12 kg.

Ethical considerations
This study was approved by the Institutional Review 
Board  of the Cameroon Baptist Convention Health Board 
(no 2007-04).

Results
The age of the observed 17 boys and 18 girls ranged from 
6 months to 9 years (median age 3.5 years). The surgical stage 
distribution was stage I = 9; II = 3; III = 5; IV = 12; V= 3; 
unstaged = 3 (these patients died without a surgical resection). 
The majority of patients were at advanced state of the disease 
(stages III, IV and V). Age, gender and stage distribution are 
illustrated in Table 1. WT was histologically confirmed in 31 
patients at nephrectomy (n = 29) or with an FNA (n = 2). 
Tumour volume on US ranged from 67 mL to 2372 mL with 
the tumour volume exceeding 1000  mL in nine patients. 
There was one case each of anaplastic WT, renal cell carcinoma 
and cystic WT. Three guardians refused surgery despite 

TABLE 1: Demographic and clinical characteristics of children treated with an 
SIOP using an adapted protocol in Cameroon between 2007 and 2012 (N = 35).
Variables Total

(n = 350)
% Died 

(n = 20)
% Alive

(n = 15)
%

Median age in years (IQR) 3.5 2.5 (5.0) 3.5 2.5 (4.5) 4.0 2.0 (5.0)

Mean age in years (s.d.) 3.7 1.7 3.4 1.4 4.0 2.0

Male gender (%) 17 48.6 7 35.0 10 66.7

Surgical stage (%) - - - - - -

I 9 28.1 3 17.7 6 40.0

II 3 9.4 0 0.0 3 20.0

III 5 15.6 5 29.4 0 0.0

IV 12 37.5 8 47.1 4 26.7

V 3 9.4 1 5.9 2 13.3

Median duration followed 
in months (IQR)

22 7.0 (83.0) 8.5 4.5 (15.5) 85 71.0 (99.0)

Unstaged Patients† 3 8.6 3 8.6 - -

IQR, interquartile range; s.d., standard deviation; SIOP, Society for Industrial and Organizational 
Psychology. 
†, Three patients were without surgical stage because they died before surgery.
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repeated counselling. No instance of tumour spillage during 
nephrectomy was reported. There were three surgery-related 
deaths – one after primary surgery, one a day after 
nephrectomy following preoperative chemotherapy and one 
from sepsis following a colostomy repair without proper 
preoperative bowel preparation whilst in remission. 

Two deaths occurred during the preoperative chemotherapy 
phase, one from fluid overload and the other at home from 
an undetermined cause. The five patients with stage III 
disease died of:

•	 an unknown acute illness in Nigeria after 22 months
•	 after primary surgery on day 2
•	 septicaemia following a colostomy repair without 

preceding bowel preparation 10 months after completion 
of treatment

•	 progressive disease after 6 months
•	 relapse of the disease accompanied by pulmonary 

metastases after 8 months.

Two of the three patients with bilateral disease (stage V) are 
long-term survivors. One survivor had a left-sided 
nephrectomy, the other survivor refused surgery after 
preoperative chemotherapy. The patient who died had an 
unresectable bilateral tumour in a horseshoe kidney. All 
patients were HIV sero-negative. No tumour rupture or 
spillage was recorded during nephrectomy. One patient had 
primary surgery with complete removal of the tumour. The 
incidental diagnosis of malaria did not adversely affect the 
planned treatment.

The duration of follow-up in the 15 survivors ranged from 4 to 
125  months (median 84 months). One patient with stage II 
disease with favourable histology, who was in remission after 
4.3 months, was lost to follow-up. Overall survival was 
measured from the date of the diagnosis to the date of 

treatment failure or the date of last follow-up. The Kaplan 
Meier analysis was performed for the overall survival rate for 
the entire cohort under study under each surgical stage. The 
overall survival rate in patients with limited and advanced 
disease is illustrated in Figure 1 and Figure 2. Patients who 
developed progressive disease or relapsed were offered 
palliative care. All relapses in patients, who had completed 
treatment and were in remission, occurred within 12 months. 
The long-term overall survival rate was 43% (n = 15).

Discussion
Although this prospective study includes a relatively small 
number of patients, the 43% survival rate with a 96% long-
term follow-up rate compares favourably with the 46% 
survival rate reported at Malawi.1 All patients who were 
admitted with the intent to treat, including stage V patients 
and the patient with renal carcinoma, were included in the 
survival analysis. The duration of post-operative 
chemotherapy for stages III and IV was shorter (73 days) than 
in Malawi (16 weeks).1 Patients in Kenya had a 41% survival 
rate, but received three drugs preoperatively (Actinomycin, 
Vincristine and Doxorubicin), and some stage III patients 
also received radiotherapy.2 The age and gender distribution 
was as expected in black African patients.4 The high incidence 
(63%) of advanced state of the disease (stages III, IV, V) is 
higher than that recorded in South African black patients and 
similar to the reported rate in sub-Saharan low-income 
countries. The overall long-term survival in black patients in 
South Africa, which is a middle-income country, was 65%, 
and this is similar to the rate in white patients and patients of 
mixed ethnicity.4 

The results obtained in black patients and patients of other 
ethnic-groups were similar to the above when given the same 
treatment.5 The French African Paediatric Oncology group 
(FAPOG) reported a higher incidence greater than 70% in a 
two-year event free survival rate in patients from Francophone 
North African countries, but, patients with bilateral disease, 
patients who did not have a nephrectomy, patients who 
abandoned treatment and early deaths were excluded from 
their survival analyses. Fifty-seven per cent of the study 
patients were at stages I and II of the disease.6
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FIGURE 1: Kaplan–Meier overall survival estimate.
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The poor outcome in our stage III patients was partly because 
of potentially preventable deaths. There were no relapses 
beyond 12 months, and a two-year follow-up period therefore 
seems long enough to assess event free survival rate. This is 
supported by the other studies mentioned. Surgical expertise 
is an important factor. The main purpose of preoperative 
chemotherapy is to improve resectability and to reduce the 
risk of tumour spillage during surgery. No tumour spillage 
was recorded compared to 8% in patients in South Africa 
following primary surgery and 7% in patients after 
preoperative chemotherapy in the FAPOG series.7,8 The three 
surgical deaths could possibly have been prevented.

The low rate of abandonment of treatment (three patients 
refused surgery and one patient lost to follow-up) could be 
ascribed to extensive family counselling, free treatment 
(except for the cost of surgery) and the provision of food and 
money for transport. The refusal of three guardians to allow 
a nephrectomy, despite repeated counselling, was because of 
cultural beliefs and ignorance about cancer. As only the 
patient’s weight on admission was routinely recorded, it was 
not possible to accurately report on the nutritional status.

Survival is related to the stage of the disease and its treatment. 
The indication of a very high rate of advanced stages in 
African patients in this and in other reports clearly 
underscores the urgent need to promote early diagnosis by 
advocacy to the population, and to train health workers to 
identify and to refer patients to a paediatric oncology service. 
Guidelines for the management of WT in low-income 
countries were published by SIOP PODC in 2012.9 MBH now 
has a resident paediatric surgeon and an intensive care unit. 
We are currently participating in the collaborative African 
WT Pilot study, which applies SIOP PODC recommendations. 

Early findings indicate that the rate of patients who are 
surviving free of cancer after completion of treatment in this 
study improved from 52% to 68%, abandonment of treatment 
dropped from 23% to 13%, and that the death rate during 
treatment dropped from 21% to 13% when compared to 
historical controls in the participating centres.10

Conclusion
It is possible to achieve a good cure rate in patients with WT 
even with limited resources. The lower cure rate in children 
with WT in low-income African countries can be improved if 
collaborative efforts are made by treatment centres, local 
governments and international agencies. This should include 
the promotion of early diagnosis and the provision of 
adequate resources for the diagnosis and treatment of this 
highly curable childhood cancer.
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