
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Aspects of the management of children with cancer in Malawi

Israëls, T.

Publication date
2010
Document Version
Final published version

Link to publication

Citation for published version (APA):
Israëls, T. (2010). Aspects of the management of children with cancer in Malawi. [Thesis, fully
internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:26 May 2023

https://dare.uva.nl/personal/pure/en/publications/aspects-of-the-management-of-children-with-cancer-in-malawi(709a3632-e4ca-4010-959c-c842bc6a0eea).html


Aspects of the Management of Children with 
Cancer in Malawi



© 2010 T. Israels. No part of this thesis may be reproduced or transmitted in any form or 

by any means without permission of the author.

ISBN 978-90-815225-1-9

Lay out: Chris Bor, Medical Photography, Academic Medical Center, University 

of Amsterdam

Printed by:  Buijten and Schipperheijn, Amsterdam

Photographs by  Trijn Israels

Financial support for the printing of this thesis was kindly provided by Nestle, the Estella 

Foundation, Vereniging Ouders, Kinderen en Kanker (VOKK), the Estella Foundation, the 

University of Amsterdam, Astra Zeneca BV, Nestle Nederland and Roche Nederland BV.



Aspects of the Management of Children with 
Cancer in Malawi

ACADEMISCH PROEFSCHRIFT

ter verkrijging van de graad van doctor

aan de Universiteit van Amsterdam

op gezag van de Rector Magnificus

prof. dr. D.C. van den Boom

ten overstaan van een door het college voor promoties ingestelde commissie

in het openbaar te verdedigen in de Aula der Universiteit 

op woensdag 28 april 2010 te 12.00 uur

door 

Trijntje Israëls

geboren te Groningen



Promotiecommissie

Promotor:  Prof. Dr. H.N. Caron

Copromotores:  Dr. J. de Kraker

   Prof. E.M. Molyneux

   Prof. Dr. R. Reis

Overige leden  Dr. M. Boele van Hensbroek 

   Prof. Dr. P.B. Hesseling

   Prof. Dr. H.A. Heij

   Prof. Dr. H.S.A. Heymans

   Prof. Dr. G.J.L. Kaspers

   Prof. Dr. J.M.A. Lange

   Prof. Dr. R.C. Ribeiro

Faculteit geneeskunde



voor mijn ouders





Contents

Chapter 1 Strategies to improve care for children with cancer in 

Sub-Saharan Africa

Israels T, Ribeiro RC, Molyneux EM

Submitted to European Journal of Cancer

9

Chapter 2a The guardians’perspective on paediatric cancer treatment in 

Malawi and factors affecting adherence

Israels T., Chirambo C., de Kraker J., Caron H.N. Reis, R. 

Pediatric Blood and Cancer 2008;51:639-42.

29

Chapter 2b I just want my child to live; a case study 41

Chapter 3 Nutritional status at admission of children with cancer in Malawi

Israels T, Chirambo C, Caron H.N. Molyneux E.M. 

Pediatric Blood and Cancer 2008;51:626-8.

47

Chapter 4 Endemic Burkitt lymphoma: a 28-day treatment schedule with 

cyclophosphamide and intrathecal methotrexate

Hesseling PB, Molyneux EM, Kamiza S, Israels T, Broadhead R. 

Annals of Tropical Paediatrics 2009;29:29-34.

55

Chapter 5 Malnutrition and febrile neutropenia in children treated for Burkitt 

lymphoma in Malawi

Israels T., van de Wetering M.D., Hesseling P.B., Caron H.N., 

Molyneux E.M.

Pediatric Blood and Cancer 2009;53:47-52.

65

Chapter 6 Preoperative chemotherapy for patients with Wilms tumour in 

Malawi is feasible and efficacious

Israels T., Molyneux E.M., Caron H.N., Jamali M., Banda K., Bras 

H., Kamiza S., Borgstein E., de Kraker J. 

Pediatric Blood and Cancer 2009;53:584-89.

79

Chapter 7 Malnutrition is common in Malawian patients with Wilms’ tumour, 

a role for “peanut butter”?

Israels T., Borgstein E., Jamali M., de Kraker J., Caron H.N., 

Molyneux E.M. 

Pediatric Blood and Cancer 2009;53:1221-6.

95



Chapter 8 Pharmacokinetics of vincristine in malnourished patients with 

large tumours in Malawi.

Israels T, Damen C.W.N., Cole M., van Geloven N., Boddy A.V., 

Caron H.N., Beijnen J.H., Molyneux E.M., Veal G.J.

Submitted to European Journal of Cancer

109

Implications for research and clinical practice 125

Summary 129

Samenvatting 135

Colour photographs 141

Acknowledgements 149



C h a p t e r  1
Strategies to improve care for 
children with cancer in Sub-Saharan 
Africa

Trijn Israels1, 2 MD, Raul C. Ribeiro3 MD PhD, 
Elizabeth M. Molyneux1 FRCPCH FCEM 

1  Department of Paediatrics, College of Medicine, University 

of Malawi, Blantyre, Malawi
2  Department of Paediatric Oncology, Emma Children’s 

Hospital/AMC, Amsterdam, The Netherlands
3  Leukemia/Lymphoma division and International Outreach 

Programme, St Jude Children’s Research Hospital, Memphis, 

USA



Abstract

Over 80% of children with cancer worldwide live in low- and mid-income (LMI) 

countries. In many of those, in which the diseases of poverty have been conquered, 

paediatric cancer has become an important cause of mortality among children 

between the ages of 1 year and 15 years. Sub-Saharan Africa, one of the poorest 

regions in the world, has high rates of childhood mortality. This is due to perinatal 

conditions and other preventable and curable diseases such as malaria, pneumonia 

and diarrhoea, often combined with HIV and malnutrition. Paediatric cancer 

accounts for only a small fraction of the childhood mortality in these regions and 

understandably it receives little if any attention from local health policy makers 

or global health agencies. The survival of children with cancer in this region is 

dismal. Several specific challenges to improving survival include advanced-stage 

disease at presentation, misdiagnosis, failure to start or complete treatment 

(abandonment), inadequate hospital infrastructure and medications, lack of trained 

health care providers, cancer registration and follow up of patients and lack of 

treatment guidelines adapted to the local medical facilities. A stepwise approach 

to improve the outcome of children with cancer by integrating cancer treatment 

with already existing general paediatric care is proposed. Minimal requirements 

for diagnostic procedures include complete blood counts, HIV and malaria tests, 

blood cultures, histopathology and simple imaging (X-ray and ultrasonography). 

Feasible interventions include curative treatment strategies for patients with Burkitt 

lymphoma and Wilms tumour and symptomatic treatment for patients with Kaposi’s 

sarcoma and other malignancies without curative treatment options.
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Introduction

Great progress has been made in the care of children with cancer over the last fifty 

years. Most children in high-income countries (HIC) now survive free of disease and 

are integrated into mainstream society. However, over 80% of children with cancer 

worldwide live in low- and mid-income (LMI) countries. Reported survival of these 

children varies from 60% in some high-middle income countries to less than 10% in 

some Sub Saharan countries.[1] In this paper we describe paediatric cancer care in 

sub-Saharan countries, the poorest region of the world; describe the challenges and 

propose interventions to improve care and survival.

The Status of Children’s Health in Sub-Saharan Africa 

Worldwide, 10 million children under 5 years of age die every year. Four million 

of these are neonatal deaths. The probability of dying before the 5th birthday, 

denominated under five mortality rate (U5MR), is considered one of the most 

robust indicators of children’s general well being. Sub-Saharan Africa has the 

highest U5MR of the world (Table I) ranging from around 60 per 1000 live births 

per year in Namibia and South Africa to 270 per 1000 live births in Sierra Leone. 

The regional average is 160 per 1000 live born children.[2] 

One of the Millennium Development Goals, which were defined in 1990, is to reduce 

the global U5MR by two thirds by 2015.[2] At current rates, this goal will not be 

achieved until 2165 in Sub-Saharan Africa. Preventable and communicable diseases 

such as malaria, pneumonia and diarrhoea account for the high U5MR. Malnutrition 

is associated with up to half of all deaths. Basic health interventions, such as 

promoting use of insecticide treated bed nets (to prevent malaria), vaccinations, 

vitamin A supplementation and provision of clean water are important in reducing 

these deaths. Better access to treatment and prevention of pneumonia, diarrhoea 

and malaria are also priorities. The management of severe acute malnutrition and 

prevention of mother-to-child transmission of HIV infection will reduce the mortality 

from infectious diseases. It is estimated that 60% of neonatal deaths could be 

avoided with simple community level interventions, such as clean deliveries and 

promoting early and exclusive breastfeeding. Simple, effective, low-cost practical 

solutions, if widely adopted, could bring about huge improvements. [2]

The Status of Paediatric Oncology in Sub-Saharan Africa

Children’s access to health care is very deficient in LMI countries.[2] This is especially 

true for those with complex or chronic diseases such as cancer. Children with cancer 

often present with advanced-stage disease or are misdiagnosed. Diagnostic and 

treatment facilities, including supportive care, are very limited. 
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Table 1. Characteristics of some countries in Sub-Saharan Africa, North Africa, Europe and Latin 
America.

Malawi Senegal Tanzania Ghana S Africa Morocco Netherlands Brazil 

Socioeconomic and demographic indicators

Population (million)* 13.6 12.1 39.5 23.0 48.3 30.9 16.4 189.3

Population < 15 years (million)** 6.4 

Gross national income per capita (US$)* 170 750 350 520 5390 1900 42670 4730

Total per capita expenditure on health (US$)*** 64 72 N.A. N.A. 869 na? 3.383 765

Per capita gvt expenditure on health (US$)*** 14 12 N.A. N.A. 437 na? 2.311 164

Under 5 mortality rate (1990)* 221 149 161 120 60 89 9 57

Under 5 mortality rate/1000 (2006)* 120 116 118 120 69 37 5 20

Under 5 mortality rank (2006)* 32 35 34 32 55 78 167 113

Life expectancy (years)* 47 63 52 59 50 71 79 72

Nutrition

Children < 5 years, % stunted* 46 16 38 22 25x 18 - 11x

Children < 5 years, % wasted*  3 8 3 5 3x 9 - 2x

HIV

HIV prevalence rate adults (15-40 yrs) (2005)* 14.1 0.9 6.5 2.3 18.8 0.1 0.2 0.5

No of children HIV infected (x1.000)* 91 5 110 25 240 - - -

Health

Access to clean water* 73 76 62 75 88 81 100 90

Immunization coverage*

DPT11 99 99 94 87 99 99 98 99

DPT31 99 89 90 84 99 97 98 99

1 Percentage of 1-year-old children immunized with 1 x diphtheria, pertussis, tetanus (DPT1) or all 3 
DPT (DPT3) 
* UNICEF, The State of the World’s Children 2008: child survival. http://www.unicef.org/publications 

[2]
** US Census Bureau, International Data Base.  http://www.census.gov/ipc/www/idb/ [3]
*** World Health Organization. National Health Accounts. http://www.who.int/nha/en/ [4]

When cancer treatment is available in LMI countries, causes of treatment failure 

are different from those in high income countries. In the latter, most children die 

from progression of disease. Only a small number of patients die from toxicity of 

treatment and virtually none from abandonment of treatment. In resource limited 

countries, including Sub-Saharan Africa, abandonment of treatment is a common 

cause of treatment failure.[3-5] Treatment related mortality (‘toxic deaths’) is 

also higher than in high income countries, especially if, for a particular facility, 

inappropriately toxic regimens are given. 

Chapter 1
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Numerically and therefore in established public health indicators, paediatric cancer 

is not a significant cause of childhood mortality in Sub-Saharan countries. Though 

not strictly comparable, we can assume that the incidence of childhood cancer in 

sub-Saharan countries is similar to that in Europe, which is 140 per million children < 

16 years per year. [6] Given the conditions and access to care in Sub-Saharan Africa, 

it is probable that few children are cured in these regions. Against this background, 

childhood cancer mortality in Sub-Saharan can be estimated to be only about 0.14 

per 1.000 children per year; a low number when compared to that reflected by 

the U5MR in Sub-Saharan Africa (an average of 160 children per 1.000 live births 

die before their fifth birthday). Despite this for the children with cancer, their 

families and peers, treatment and appropriate symptomatic care are important. The 

development of a paediatric cancer unit with a multidisciplinary care team, which 

is integrated into the paediatric department, can have a positive effect throughout 
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Gross national income per capita (US$)* 170 750 350 520 5390 1900 42670 4730
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Per capita gvt expenditure on health (US$)*** 14 12 N.A. N.A. 437 na? 2.311 164

Under 5 mortality rate (1990)* 221 149 161 120 60 89 9 57
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Under 5 mortality rank (2006)* 32 35 34 32 55 78 167 113
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* UNICEF, The State of the World’s Children 2008: child survival. http://www.unicef.org/publications 
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*** World Health Organization. National Health Accounts. http://www.who.int/nha/en/ [4]

13

Childhood cancer in Sub-Saharan Africa



the hospital and improve its image in the community. The whole hospital benefits 

from organized cancer care in a paediatric oncology unit by improving the quality 

of supportive care, diagnosis and training opportunities. Finally, a well-organized 

paediatric cancer care centre in a low-resource setting may attract international and 

local funding. 

As paediatric cancer is a developmental disorder, the incidence of most paediatric 

cancers should be similar worldwide. Reliable population based incidence rates 

are not available for childhood cancer in Sub-Saharan Africa. From the sparse 

data available, it appears that the epidemiology of some childhood cancer differs 

from the rest of the world. Burkitt lymphoma is relatively common in malaria-

holoendemic places (most of Sub-Saharan Africa) and constitutes up to 50% of 

all childhood cancers diagnosed in these regions. The estimated incidence is of 

about 35 per million in Ugandan and Malawian children. [7-10] In places with a high 

HIV prevalence, especially Southern and Eastern Africa, Kaposi’s sarcoma (KS) is a 

common childhood malignancy. In a retrospective audit from a Malawian hospital 

(1998-2003), it accounted for 9% of all childhood cancers. KS caused 29% of all 

reported cancers in children below 14 years of age in a region in Uganda (1993-

1997).[7,9,10] Hepatocellular carcinoma is more common because of hepatitis 

B endemicity. In a study in South Africa, the incidence was estimated to be at 

least 0.37 per million children below 14 years. [11] Reported incidence of acute 

lymphoblastic leukaemia is much lower than in industrialized countries, probably 

because of misdiagnosis as signs and symptoms of leukaemia such as anaemia and 

fever resemble those of malaria. Also, untreated patients with leukaemia may die 

within a relatively short period of time. 

Specific Challenges in the Management of Children with Cancer in Sub-
Saharan Africa

Late presentation / misdiagnosis 

Children with cancer in LMI countries often present with advanced-stage disease. 

Lack of health care facilities, transportation, information about the disease and 

treatment options all play a role. Parents will often bring the children first to see 

traditional healers. In a study in Malawi among parents of children with Wilms 

tumour and Burkitt lymphoma this was the case in 84% (27 of 32) parents. [12]

Many children remain undiagnosed. The magnitude of misdiagnosis is difficult 

to estimate because of the lack of population-based registries and diagnostic 

capabilities. In Malawi with a population of 6.5 million children below 15 years 

of age, about 900 cases of childhood cancer per year can be expected to occur 

(assuming the European incidence rates of paediatric cancer mentioned above). Less 

than 300 cases of paediatric cases per year are recorded in Malawi. In the largest 

hospital, the Queen Elizabeth Children’s Hospital, only about 160 new patients are 

Chapter 1
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seen per year; another maximum of 150 cases are diagnosed in other parts of the 

country. Therefore, as many as 2/3 of the patients believed to have developed 

cancer remain unaccounted for. Similar findings have been shown in a survey on the 

status of paediatric oncology care in 10 LMI countries including two Sub-Saharan 

countries (Tanzania and Senegal). [1] 

Strategies to reduce the rates of children with advanced-stage disease and increase 

access to care opportunities in LMI countries are important and have shown to 

improve survival of children with cancer. An option is to incorporate awareness 

campaigns for early signs and symptoms in already existing community health 

initiatives. This was successfully done for retinoblastoma in Ecuador. [13] In Sub-

Saharan Africa, these awareness campaigns should not dilute or hamper other 

important public health messages such as the promotion of vaccinations and the 

use of insecticide-treated bed nets to prevent malaria. There is merit in giving a 

separate, strong message on cancer awareness at a designated day such as the 

international childhood cancer day February the 15th.

 

Abandonment - Failure to complete treatment

Failure to complete paediatric cancer treatment is a common problem in LMI 

countries.[4,5,14] Several studies have identified different causes which are country 

or region specific. In Recife, Brazil, abandonment of treatment for ALL decreased 

from 16% to 1.5% with social support interventions.[15] Housing, travel support, 

family education and job training were provided. Metzger found that abandonment 

of treatment was the most common cause (38 of 168) of treatment failure in 

patients treated for ALL in Honduras between 1999 and 2001. She also found that 

risk of abandonment correlated significantly with distance (travel time and cost) to 

the treatment facility.[3]

Most family in Sub-Saharan Africa are not able to pay for their child’s cancer 

treatment, and not even for the supportive care required if medical treatment 

is free.[15] The treatment may take several weeks, sometimes even months. In 

Malawi, the child and his/her guardian usually stay in the hospital during this time. 

Financial costs (transport, food during their stay in the hospital) were shown to be 

important concerns for parents. [12] The absence from home (work on the field, 

income generating activities) was shown to be another concern.[12] Free medical 

care, social support and good counselling on the need to complete treatment 

are all critical. Strategies to establish sustainable systems depend on successful 

partnerships among for example local government and private organizations to 

provide social support and free access to medication according to a well-organized 

plan specifying the responsibilities of each interested party. 

Malnutrition
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Malnutrition at diagnosis is common in children with cancer in LMI countries [16-18] 

and is associated with an increased risk of morbidity and mortality. Malnutrition 

causes reduction in immunity with an increased risk of infections, post surgical 

complications and mortality.[19] Chemotherapeutic treatment is less well tolerated 

in children with malnutrition.[20]

At presentation, more than half of the children with cancer in Malawi are acutely 

malnourished, which is due to the advanced-stage disease aggravating a chronic 

malnutrition, which is highly prevalent in the community.[8] Assessment of the 

nutritional status in many of these patients must take into account the type of 

disease presentation. Weight for height is not a good assessment of the nutritional 

status in those with large abdominal masses as it will overestimate the actual 

body weight. Nutritional support is critical during treatment. In most Sub-Saharan 

settings, parenteral feeding is not available and gastric tube feeding is not accepted 

readily by parents. Locally made peanut butter based ready-to-use-therapeutic-food 

(RUTF) has been shown to be an alternative to provide nutritional support. It is an 

energy and protein rich mix supplemented with minerals and micronutrients and is 

Table 2.  Characteristics of regions

Sub-Saharan  
Africa

North Africa/
Middle east

Latin Am/
Caribbean

South Asia
Countries

Industrialized

Socioeconomic and demographic indicators*

Population (million) 749 382 560 1.542 969

Population < 15 years (million)   

Gross national income per capita (US$)* 851 2104 4847 777 37217

Under 5 mortality rate (1990)* 187 79 55 123 10

Under 5 mortality rate/1000 (2006)* 160 46 27 83 6

Life expectancy (years)* 50 69 73 64 79

Nutrition*

Children < 5 years, % stunted* 38 25 16 46 -

Children < 5 years, % wasted*    9 8 2 18

HIV*

HIV prevalence rate adults (15-40 yrs) (2005)* 6.1 0.2 0.6 0.7 0.4

No of children HIV infected* (x1000) (2000) 33 54 130 13

Health*

Access to clean water* 55 88 91 85 100

Immunization coverage*

DPT1 83 95 96 82 98

DPT3 72 91 92 63 86

* UNICEF, State of the World’s Children 2008: Child survival. http://www.unicef.org/publications [2] 
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widely used in the treatment of malnourished children in developing countries.[22] 

It does not need to be mixed with water or cooked, has a long shelf life (6 months) 

and most children like it.[23]

Treatment Toxicity and level of supportive care

Another challenge in LMI countries is to give treatment regimens with curative intent 

without exposing the patients to unduly toxicity. The intensity will be dictated by 

several factors. The locally available level of supportive care such as blood products, 

antibiotics, hospital infrastructure, and quality and quantity of health care providers, 

are all important in the therapeutic planning.  

Enforcing specific guidelines to rapidly start of broad spectrum antibiotics when 

a neutropenic patient develops a fever is essential. In settings where a physician 

is not readily available, it may be prudent to let the nursing staff take a blood 

culture and start the antibiotics immediately while waiting for a physician to arrive. 

Blood products will usually be available in general hospitals, though platelets not 

always. Getting the blood products ready for the patient may take several hours. 

Table 2.  Characteristics of regions

Sub-Saharan  
Africa

North Africa/
Middle east

Latin Am/
Caribbean

South Asia
Countries

Industrialized

Socioeconomic and demographic indicators*

Population (million) 749 382 560 1.542 969

Population < 15 years (million)   

Gross national income per capita (US$)* 851 2104 4847 777 37217

Under 5 mortality rate (1990)* 187 79 55 123 10

Under 5 mortality rate/1000 (2006)* 160 46 27 83 6

Life expectancy (years)* 50 69 73 64 79

Nutrition*

Children < 5 years, % stunted* 38 25 16 46 -

Children < 5 years, % wasted*    9 8 2 18
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HIV prevalence rate adults (15-40 yrs) (2005)* 6.1 0.2 0.6 0.7 0.4

No of children HIV infected* (x1000) (2000) 33 54 130 13
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Immunization coverage*

DPT1 83 95 96 82 98

DPT3 72 91 92 63 86

* UNICEF, State of the World’s Children 2008: Child survival. http://www.unicef.org/publications [2] 
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When available, the risk of transfusion-related infectious diseases such as HIV/AIDS, 

hepatitis B and C will usually higher than in HIC.   

Not only available supportive care, but also the treatment tolerance of the patient, 

based on nutritional status and chronic underlying disorders such as anaemia and 

HIV/AIDS must be taken into account to avoid unacceptable treatment- related 

morbidity and mortality. [24-26] In general, regimens causing severe mucositis or 

bone marrow depression need to be avoided. In children with advanced disease 

and severe wasting palliative treatment may be the only option. 

Diagnosis / Evaluation of outcome

Histological confirmation of a clinical diagnosis is important to guide management 

decisions and to evaluate treatment results. Most general hospitals have access to 

basic histology, but the results may frequently not be on time to influence clinical 

decision. International collaboration to train pathologists to perform diagnosis 

of paediatric cancer and creation of regional diagnostic facilities can reduce the 

barriers to correct diagnosis.

Short and long term follow up activities are essential to evaluate treatment results. 

Monitoring patient outcomes requires substantial time/efforts and resources. 

Barriers to successful follow up include families’ competing priorities, long travel 

distance between home and hospital, poor transport and communications systems 

and seasonal weather conditions.

Outcome analysis and reporting should clearly specify the cause of treatment 

failure: disease-related (progression or relapse), treatment related (toxic deaths) 

and treatment abandonment.[26] The latter is defined as lost to follow up before 

the completion of the prescribed therapy. The implications for outcome analysis 

of cases lost to follow up after the completion of treatment is more complicated 

and depend on the primary cancer and efficacy of its therapy. For example, a child 

who received the prescribed chemotherapy for a completely resected, limited-

stage, favourable histology Wilms tumour is likely to have been cured after the 

completion of therapy. However a patient with advanced-stage Burkitt lymphoma 

who received relatively mild therapy may still have a high probability of relapse 

after completion of therapy. For the purpose of survival analysis and reporting, 

we recommend considering abandonment during therapy as an adverse event. For 

cases that are lost to follow up after completing therapy, the survival analysis should 

be individualized by tumour type and the efficacy of therapy or the expected risk 

of disease relapse. 
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Minimal requirements for management of childhood cancer in sub Saharan 
Africa

Several expert groups have formulated basic guidelines for paediatric oncology 

programs in resource limited settings. 

Howard has described how a demonstration project can lead to the development 

of a paediatric cancer centre that provides competent care and serves as a training 

centre for health care providers in the region.[28] Ribeiro et al suggest that minimum 

diagnostic requirements are histopathology (solid tumours) and assessment of bone 

marrow smears (leukaemia), imaging facilities and access to medical expertise to 

interpret these. They state that treatment facilities should include pain control, 

psychosocial support, chemotherapy drugs, blood products and antimicrobial 

drugs.[1]

The burden of acute communicable diseases far outweighs the burden of cancer 

in Sub-Saharan Africa. For a paediatric unit in this setting, with many other acute, 

pressing child health needs, aims and priorities have to be in balance with the level 

of general paediatric care. 

We suggest a stepwise approach to improve care for patients with cancer in Sub-

Saharan hospitals, integrating it as much as possible with that provided in the 

general paediatric population. These children need a separate, dedicated unit within 

the paediatric department, as chemotherapy and the increased risk of infections 

requires specialised care. Trained nurses dedicated to the unit are very important to 

improve the level of care.

When trying to establish cancer care it is useful to target the tumour types that 

are common and curable. This is the case for Burkitt lymphoma and Wilms tumour 

in Sub Saharan Africa. Children, who cannot be cured because advanced-stage 

disease, treatment complexity and/or costs, must be adequately palliated.  

In Table III, we outline the priorities in developing cancer care in Sub-Sahara African 

hospitals. We give priority to interventions that would benefit general paediatric 

care (e.g. adequate pain control, diagnostic facilities and supportive care). The 

order of priorities is dependent upon local circumstances. Each step needs to be 

accompanied by staff training. Patient registration, active follow up and efforts to 

raise early awareness of cancer should be commenced as early as possible

The need for social, spiritual and nutritional support, the difficulty of evaluating 

results and the need to encourage early diagnosis have been noted. Feasible 

interventions such as adequate pain control, and treatment strategies for common 

tumours such as Burkitt lymphoma, Wilms’ tumour and Kaposi’s sarcoma will be 

considered in the following paragraphs.
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Feasible interventions 

Palliative care – pain control

Many of the children presenting with advanced stage solid tumours have a poor 

prognosis. Good palliative care including adequate pain control is essential. 

Availability of morphine, which is the most effective and inexpensive pain control 

drug, must be a top priority. The WHO analgesic ladder for children is useful; with 

non-opioids, mild opioids and strong opioids (i.e. morphine) given to manage 

increasing pain severity.[27,28] A palliative care team should have protected time 

to counsel families about treatment and outcome, answer their questions and help 

them deal with their fears. A palliative care team can combine the care of cancer 

patients with care for other children with chronic conditions with a poor prognosis 

such as children with end stage AIDS, renal or cardiac disease.

Table 3. A prioritized, stepwise approach to development of paediatric cancer care in Sub-Saharan 
Africa: The top 10 priorities

1. Adequate pain control measures, including access to morphine

2. Diagnostic facilities

- Malaria and HIV tests, complete blood count, blood cultures

 - Pathology: cytomorphological and histological diagnosis

- Ultrasonography, X-ray

3. Treatment for Burkitt lymphoma (in the malaria or Burkitt belt of Africa) 

4. Supportive care

- Social support to prevent abandonment of treatment

- Support to counter the toxicity of treatment; e.g., blood products

- Infection control measures; e.g., antibiotics

- Nutritional support integrated into general management of malnutrition

5. Treatment for Wilms tumour (if paediatric surgeon is available)

6. Palliative chemotherapy for Kaposi’s sarcoma.

7. Treatment for retinoblastoma (if an ophthalmic surgeon is available)

8. Promotion of early diagnosis

9. Evaluation of results

- Data management – registration of patients 

- Active follow-up system

10. Treatment  of other lymphomas, leukaemias and solid tumours

Note: Each step must be accompanied by training and staff development. Steps 8 and 9 should 
begin as early as possible while the other steps proceed
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Feasible curative treatment strategies 

Effective treatment strategies are feasible as they are not too complex and relatively 

well tolerated. Curative intent is a realistic goal in patients with Burkitt lymphoma 

or Wilms’ tumour and significant symptomatic control can be expected for patients 

with symptomatic Kaposi’s sarcoma.

 

Burkitt lymphoma

Burkitt lymphoma (BL) is the most commonly diagnosed childhood cancer of tropical 

Africa and accounts for ~ 50% of all patients admitted with childhood cancer in 

many Sub Saharan countries.[8,31] It is a very rapidly growing and chemotherapy 

sensitive tumour. In high income countries survival is over 90% with very intense 

and costly protocols requiring intense supportive care.[29]

Over the last 10 years, treatment plans adapted to the available supportive care 

and patients’ co morbidity have been developed for the treatment of patients with 

Burkitt lymphoma.[25,30] Attempts to utilize a more intense treatment regimen, 

which included high-dose methotrexate, resulted in unacceptably high treatment 

related mortality rates. Eleven of 42 (26%) children died of treatment related toxicity 

when treated with this regimen.[25] 

The current treatment for children with Burkitt lymphoma (all stages) in 

Malawi consists of intravenous cyclophosphamide 40 mg/kg on day 1 and oral 

cyclophosphamide 60 mg/kg on day 8, 18 and 28. Intrathecal hydrocortisone (12.5 

mg) and methotrexate (12.5 mg) are also given at each treatment cycle. The cost 

of this 28 day treatment protocol (chemotherapy and supportive care drugs) is less 

than 50 US dollars per patient. One year event free survival is 48% and treatment 

related mortality is around 5%.[30] Longer follow up is not available in this patient 

cohort; the risk of relapse is <5% after 1 year in patients with this rapidly growing 

tumour and 1 year is thus a reasonable indicator of survival in endemic Burkitt 

lymphoma.[31] The addition of prophylactic intrathecal methotrexate has been 

shown to reduce the risk for the development of a CNS relapse from 30% to <10%.

[32,33] Rescue treatment (3 weekly courses of high dose cyclophosphamide (60mg/

kg) and vincristine (1.5mg/m2 IV) for 28 cases of relapse (n=20) or primary resistant 

disease (n= 8) led to a disease-free survival of over one year in a further one third of 

all relapsed cases. This needs to be confirmed in larger studies.[34]

Harif et al recently described the results of a GFAOP (French-African Paediatric 

Oncology Group) study where two more intense LMB89 modified treatment 

protocols (including high dose methotrexate and cytarabine) for Burkitt lymphoma 

were used in several French speaking African countries.[37] Of 306 patients 71 

(23.2%) died during treatment; 40 deaths (13.1%) were attributed to infection. The 

GFAOP units in Sub-Saharan areas are now using cyclophosphamide monotherapy 
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with reduced toxicity and costs.[35] Effort needs to be made to increase survival 

further without increasing treatment related mortality.

Wilms tumour

Wilms tumour is a curable disease when managed with multimodality approach 

including surgery, chemotherapy and radiotherapy in selected cases. Overall 

long term survival is now 85%-90% in Europe, Canada and the United States of 

America.[36] 

Adequate treatment of a patient with Wilms tumour requires imaging facilities 

(radiograph and ultrasound), chemotherapy (vincristine, actinomycin and 

doxorubicin) and a surgeon with appropriate skills and facilities. Patients can be 

diagnosed on the basis of clinical symptoms in combination with an intra renal 

mass or absent kidney on the affected side on ultrasound compatible with a 

Wilms tumour. The ultrasound image of renal Burkitt lymphoma is different with 

diffuse homogenous (usually bilateral) infiltration and enlargement of the kidneys. 

After surgery, timely and adequate histopathological evaluation of the resected 

tumour specimen is needed to plan postoperative chemotherapy. The addition of 

radiotherapy improves prognosis for only a small subgroup of patients.

There are several reports of treatment of Wilms tumour in LMI countries including in 

Sub-Saharan Africa. Reported survival rates range from 11% in Sudan to 70% within 

the collaborative network of the French-African Pediatric Oncology Group (GFAOP).

[5,14,37,38] Among the main challenges encountered are late presentation and 

abandonment of therapy ranging from 20% in Morocco to at least 68% in Sudan.

[5,14] In Malawi, three out of 20 patients (15%) abandoned treatment despite free 

medical treatment, food provision during their stay, travel support and counselling.[39]

In Europe, preoperative chemotherapy is given to reduce the tumour size and the 

risk of surgical complications (tumour rupture during surgery). This results in a 

more favourable tumour stage after surgery [40-42] and allows for a less intense 

postoperative chemotherapy schedule with fewer patients requiring irradiation. This 

is a logical strategy for patients in LMI countries where tumours at presentation are 

often large, supportive care limited and radiotherapy not available. For localized 

disease, preoperative chemotherapy consists of a 4 week regimen of vincristine and 

actinomycin. For metastatic disease a 6 week regimen is given with the addition of 

doxorubicin.[42,43] 

This preoperative chemotherapy regimen was shown to be feasible, tolerated 

and efficacious in Malawi. Due to late presentation with advanced disease, 25% 

of tumours (5/20) were still unresectable after preoperative chemotherapy.[39] 

Continued efforts are needed to prevent abandonment and to encourage early 

presentation.[39]
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Kaposi’s sarcoma

The incidence of AIDS related Kaposi’s sarcoma (KS) in children has increased 

over the last 10 -20 years with the rise of prevalence of HIV infected children.[7] 

In places with a high HIV prevalence, especially Southern and Eastern Africa, KS 

is now the second most common malignancy in children.[7] [8] KS is caused by 

HHV-8 (or KSHV; KS associated herpes virus) almost always in combination with 

HIV immunosuppression. It commonly causes skin lesions, can cause painful and 

functionally disturbing lymph oedema and may present with lesions in the oral cavity 

which can be painful and hamper food intake. It may also cause gastrointestinal 

disease, or life-threatening, pulmonary disease. Kaposi’s sarcoma is a stage IV AIDS 

defining disease and qualifies a child in Malawi to start anti retroviral therapy (ART). 

ART is the first line treatment for KS but in extensive, symptomatic KS, additional 

chemotherapeutic treatment is indicated. Efficacy has been reported with the 

following (affordable) treatment strategies; vincristine monotherapy, vincristine in 

combination with bleomycin and oral etoposide monotherapy.[44-47] Thalidomide 

has also been shown to be an effective palliative therapy in widespread KS.[48] 

Outpatient care for HIV infected patients; including monitoring disease progression 

and treatment response, takes place in HIV clinics. Patients will often be admitted to 

general hospitals when they develop complications requiring more intense treatment 

and care. Chemotherapy for symptomatic KS will usually, but not exclusively, be 

given in these hospitals by doctors involved in HIV/AIDS and/or childhood cancer 

care.

Treatment guidelines for other childhood cancers

In general, when children present with solid tumours with advanced disease, 

prognosis for survival is poor. A curative approach is feasible in patients who 

present with localized Hodgkin’s disease and localized retinoblastoma. Recently, 

an interesting paper was written about graduated intensity treatment for acute 

lymphoblastic leukaemia which is a useful guideline on how to start with treatment 

for ALL in (very) resource limited settings.[49] Management of children with a brain 

tumour with curative intent is difficult in settings without a neurosurgeon and 

without radiotherapy as is the case in most of Sub-Saharan Africa. Current treatment 

guidelines in Malawi are summarized in a practical manual for the management of 

children with cancer in Malawi.[50]

General approach to collaboration 

Priorities for improvement of paediatric cancer care need to be set by the local staff 

who understand the situation best and can judge the feasibility of interventions. 

Improvements in diagnostic and treatment facilities for paediatric oncology patients 
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should contribute preferably to improvements in general paediatric care. Experience 

has shown that careful, small steps can bring considerable and sustainable progress 

over time. Careful, clinically locally relevant research projects, which may be simple 

audits, are another way to improve care. The local existing infrastructure has to be 

respected. Government support and commitment are important, though this may 

not be reflected in financial support.

Substantial improvement in paediatric cancer care has been reported in many LMI 

by establishing partnerships with institutions in high income countries (twinning 

programs). [30,37,51-53] These partnerships typically involve alliances among the 

local public and private sectors and international organizations. Local dedicated 

non-governmental organizations such as parent support groups have played 

a critical role by providing medications, housing and psychosocial support for 

affected children and their families. Although the value of twinning programs has 

been established in many regions of the world, most of them have occurred in 

countries with fairly good health care infrastructures. It remains to be determined 

whether twinning programs can be successfully implemented in countries with the 

lowest per capita incomes and minimal health care infrastructure, as in many Sub-

Saharan countries.
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Abstract

Background: Abandonment of paediatric cancer treatment is a common problem 

in developing countries. Little is known about the guardians’ perspective on cancer 

treatment in these countries, especially the factors that affect adherence.

Methods: Following a pilot study enquiring into the possible causes of abandonment, 

a problem analysis diagram was drawn which helped to develop the questionnaires. 

Semi-structured interviews (n=83) and focus group discussions (n=8) were held with 

the guardians of 25 Burkitt lymphoma patients and 7 Wilms tumour patients at 

different phases of therapy in Malawi.

Results: Parents in Malawi are very motivated to continue treatment if they think 

that it will cure their child. Financial costs are important concerns. Not all tasks 

at home are assumed by other household members. The diagnosis of cancer was 

unknown before being told about it in hospital and caused fear of recurrence and 

death. Guardians are reluctant to ask the health personnel questions. They worry 

that taking frequent blood samples will weaken their child. The side effects of the 

chemotherapy are seen as a proof of efficacy.

Conclusion: It is important to appreciate the guardians’ concerns when offering 

treatment that requires their sustained commitment. It is necessary to provide not 

only medical treatment, but also travel allowances and adequate nutritional support 

during long hospital stays to impoverished families. Information should be given 

proactively.
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Introduction 

Abandonment of paediatric cancer treatment is a common problem in developing 

countries. It is important to try to prevent this as failure to complete treatment 

generally increases the risk of relapse. This is especially important in a resource 

limited setting where the allocation of health resources has to be carefully 

considered.

In a Wilms tumour study in Morocco 15% of patients (n=17/86) abandoned 

treatment.(1) In Nigeria, where parents had to pay for diagnostic tests and medicines 

to treat their children for Burkitt lymphoma, 20% of parents (n=8/41) could not 

afford to start chemotherapy and a further 32% (n=13/41) did not finish treatment 

due to financial constraints. (2)

Arora et al recently presented a literature review on the abandonment of treatment 

in this journal.(3) They found that failure to complete therapy in developing countries 

was related to the socio-economic and educational status of parents, distance from 

treatment centres, and affordable, locally available treatment. They also found that 

the abandonment of treatment seemed to be greater in cancers with a poorer 

prognosis.  

The motivation of parents to have their child with cancer treated has been 

questioned. Chandy for example, states that there is a group of patient whose 

‘Illiterate parents working as labourers with a monthly family income of less than 

U.S. $ 20, have little motivation to treat a child with cancer.’(4) It has been shown 

in other settings, for example in Recife, Brazil, that abandonment can be decreased. 

Rates of abandonment of leukaemia treatment decreased from 16 %   to 0.5 % 

over an 8 year period. In this period, a twinning programme with St. Jude Children’s 

Research Hospital was established, availability of medicines, standardized medical 

care and social services (including accommodation and money for transportation) 

greatly improved.(5)

The Queen Elizabeth Central Hospital (QECH) in Blantyre is a large, public referral 

and teaching government hospital in southern Malawi. The paediatric oncology 

ward admits about 160 new patients a year. Over half of the patients have Burkitt 

lymphoma and about 15 patients per year are diagnosed with Wilms tumour. 

Medical treatment is free and the hospital supplies two meals a day for the patient 

and one guardian. Money for transportation is given to the patients by the staff 

when it is felt necessary. 

The objective of our study was to gain insight into the guardians’ perspective on 

cancer treatment, especially concerning factors which could influence abandonment 

of treatment.
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Patients and methods 

We first did a pilot study enquiring into the causes of abandonment of treatment. 

In this exploratory phase we discussed cancer treatment and possible reasons for 

not completing it with 4 nurses and a clinical officer working on the ward and 

with five guardians. From this information, a focussed problem analysis diagram 

was developed. This diagram (Figure 1) included all the factors that may affect the 

decision to abandon therapy. 

Figure 1. Problem analysis of factors involved in and affecting adherence to therapy.

The questionnaires included structured questions about demographic and 

socioeconomic factors and a semi-structured portion with mostly open questions 

addressing the disease history, care seeking history, experiences in the hospital, and 

concerns while in the hospital and contact with home. The interviews usually took 

40 - 50 minutes.

Twenty five guardians of patients with Burkitt lymphoma patients and 7 guardians 

of patients with Wilms tumour were interviewed between November 1st 2006 

and 2007. The interviews with all the guardians were held at different phases of 

therapy, i.e. at diagnosis and after three weeks of treatment. The guardians of 

patients with Wilms tumour had additional interviews after surgery and during a 

home visit after the second post operative chemotherapy course. Eight focus group 

discussions (FGDs) were held with small groups of parents (4-6 parents) on the 

ward when issues such as decision making, religion and understanding of the 
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disease were discussed. These were non structured discussions about a topic; led 

by one of the researchers. The parents involved were the same as those individually 

interviewed. Other FGDs were conducted with neighbours and relatives during the 

home visits of patients with Wilms tumour on issues such as community support 

and task allocations at home. 

Following a grounded framework approach for health research we developed an 

analytical framework as described by Pope et al. which helped to classify, label, 

code, and organise our findings and facilitated interpretation.(6)  

The interviews were in (Chichewa) the local language and led either by TI, a female 

Dutch paediatrician (with a translator) or by CC, a male Malawian social scientist. 

Privacy was maintained. Guardians were asked for verbal informed consent at which 

time it was made clear that they would not be financially rewarded for taking part 

in the study. 

The treatment protocol for Burkitt lymphoma took a minimum of 28 days. (Day 1: 

intravenous cyclophosphamide 40 mg/kg + intrathecal methotrexate 12.5 mg and 

hydrocortisone  12.5 mg  Day 8, 18 and 28: oral cyclophosphamide 60 mg/kg + 

intrathecal therapy).(7) Treatment for Wilms tumour, (chemotherapy and surgery), 

required an initial in-patient period of at least 7 weeks, with return visits for post 

operative chemotherapy. For localized tumours the therapy consisted of vincristine 

1.5 mg/m2 week 1-4 with actinomycin 45 μg/kg on week 1 and 3. For metastatic 

tumours doxorubicin (50 mg/m2) was added and the preoperative treatment 

prolonged to a minimum of 6 weeks.(8) 

Results 

Care seeking history 

All guardians had been to several other health providers before coming to QECH, 

e.g., a dispensary, health centre, traditional healer, private clinic and/or a district 

hospital. Many had received anti-malarial medications. Twenty seven of the 32 (84 

%) guardians said they had gone first to see a traditional healer. The traditional 

healer would put small scratches on any obvious lump and sometimes gave oral 

medicines. All but one had been referred by ambulance within one or 2 days from 

the district hospital to QECH and guardians had had no opportunity to notify family 

members and/or organize their absence from home.

Decision making 

Twenty three of 32 parents had discussed together where to seek care. In 7 cases 

their own parents (especially their mothers) had also given them advice. Only 2 
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guardians had asked advice from other relatives, this was because the patient’s 

guardians were economically dependent on them. No one had asked advice or 

support from non-related elders in the community or ancestors. Some guardians 

mentioned how decisions are made has changed. In the past these types of 

problems were discussed with the extended family and with the community, now 

this happens rarely. Three of 32 guardians spontaneously said that these sort of 

problems now remain within the immediate family.    

Concepts concerning disease 

Guardians and medical personnel in the district hospital simply call the disease a 

swelling, without stating the type of swelling or its cause. Three of 32 guardians 

had first suspected witchcraft to be the cause of the disease either because of their 

economic status in the community leading to envy or out of evil intent. No guardian 

suspected that his/her child had cancer until they were told in hospital. Parents 

fear that the diagnosis cancer (‘khansa’) means that the disease will recur after 

treatment and their child will die. (See supplemental Table I examples of responses)  

Six of 32 guardians mentioned this fear of recurrence or death spontaneously. They 

have known only adult cancer patients who have almost invariably died from it. 

The family of one of the patients. The patient is standing in the middle. 
Her mother is standing next to her (2nd from the right side).
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Costs during treatment / absence from home

One of the main concerns of the guardians during their hospital stay is financial 

costs. One of the major costs is transportation, both for seeking health care and 

for returning to the hospital for further chemotherapy courses or follow up. (Table 

I)  Secondly, guardians usually lack money to buy additional food while staying in 

hospital. 

Costs also include loss of normal daily income. Income generating activities 

are affected, farm work is left undone, and even jobs are lost. One household 

breadwinner lost her job (at a tea estate) after staying longer than the leave granted 

by her employer when she had found the patient (her grandchild) and his mother 

unwell at the hospital. Six out of 7 guardians of a patient with a Wilms tumour 

reported that their income generating activities had been affected during the 

hospital stay.

There may also be non-monetary ‘social costs’ to being absent from home. Six 

mothers expressed their concern about not being able to take care of their other 

Table I. Demographic and socio-economic characteristics of the guardians 

Guardian 29 (91 %) mother, 2 (6 %) grandmother, 1 (3 %) father

Religion 75 % Christians, 25 % Muslims

Average monthly house hold income 31 US $

Average travel distance to QECH 110 km  (range 14 – 270)

Average travel cost to QECH 4.40 US $  (range 0.30 – 8.00)

Education 33 % literate, 67 % illiterate

Housing*   6 %   poles + grass

36 %   sun burnt bricks + grass

28 %   fire burnt bricks + grass

30 %   fire burnt bricks + iron sheets

Water supply* 10 %   dug well, river 90 % bore hole

None tap water supply

Electricity supply* None

Assets; chicken, goat, radio or bicycle* ≈ 50 %

Number of children Average 3 (range 1 – 8)

Marital status of the mothers 25 (78 %) married, 5 (16 %) divorced, 2 (6%) widowed

Support; visits at the hospital 6 (18 %) father, 3 (9 %) grandmothers, other relative 3 (9 %)

Support; taking over household tasks 8 (25 %) grandmothers, 18 (56 %) sisters, 4 (12 %) older 
children, 1 (3 %) father

* A description of the living conditions (housing, water supply, electricity supply and assets) is 
a standard way of assessing socio-economic status in developing countries. All are in order of 
increasing wealth.
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children themselves. 4 of 32 guardians had lost close relatives (brother/granny) 

at home while still at the hospital and could not attend the funeral. One mother 

expressed her fear of her husband’s infidelity in her absence.

Support 

About one third of the guardians were visited by relatives during their stay in 

the hospital, the frequency depended on distances, length of hospital stay and 

financial means. They would bring maize flour with them and sometimes money. 

The basic tasks in the home (taking care of the other children, cooking, cleaning 

and washing) are taken over by the immediate female family members. (Table I) In 

one case the father took over the house chores with help of other ladies nearby. In 

the focus group discussions three quarter of the guardians thought that the work 

in the field was neglected, though in three cases an elder son or the husband had 

taken over this responsibility. (Supplemental Table I Examples of responses) Income 

generating activities (selling charcoal, selling banana fat cakes, and ‘piece work’) 

were never taken over. No guardians received support from the community as a 

whole. Guardians mentioned that community responsibility for issues such as a sick 

child has lessened in recent times. 

Religion 

All guardians consider themselves religious and their religious beliefs help them to 

stay hopeful. (Table I) Every morning all parents/guardians on the ward conduct 

prayers together with the nurse on duty, regardless of their religion. All guardians 

also pray individually for the well being of their child. Seven parents spontaneously 

expressed their trust in God ‘making a way’. 

Only one guardian had been visited by members of his own religious group at home, 

though some (four of 32) mentioned that they had hoped to be visited and supported 

with money or materials. Almost every other Saturday religious groups without a 

personal relationship with one of the guardians visit the ward. They conduct prayers 

and sometimes bring soap, sugar, soft drinks or small presents for the children.

Perception of Hospital Care

During the interviews seven guardians expresses that they would like to know more 

about their child’s illness and the treatment (especially how long treatment will 

take, when they will be able to go home). These guardians said they felt reluctant 

to ask the nurses and doctors these questions, because they were afraid that they 

would be told off or they were shy of them. All guardians worry that drawing blood 

(frequently) will weaken their child, especially when they do not understand why it 

is necessary. Four of the 7 guardians of patients with a Wilms tumour, but only after 

being asked, expressed their fear of the operation their child had to undergo. Three 
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of them expressed their fear by saying: ‘anything can happen’. The side effects of 

the chemotherapy (nausea, vomiting) did not cause concern to any of the guardians, 

since they are seen as proof that the treatment is with ‘strong medicines’. 

Only 5 out of 128 patients abandoned in patient treatment last year. Of these 4 

were not improving on therapy. One was forcibly removed by his father during a 

family squabble. On our daily rounds we note that parents are dishearted when 

their children do not improve on therapy. The nurses are reluctant to tell parents 

about a poor prognosis, thinking that they will then lose hope, abscond and try 

traditional medicine.

Toxic deaths / abandonment

None of these 32 patients died from treatment related toxicity. One patient with a 

Wilms tumour showed progressive disease and was sent home after preoperative 

chemotherapy without being operated upon (with palliative care). Of these 32 

patients one patient with a Wilms tumour did not return for the third post operative 

chemotherapy. His mother was HIV positive, had lost her husband 3 months 

Table II. Examples of responses.

Concepts concerning disease “… I understand cancer is a deadly disease. People who get affected 
do not heal… “

Costs / absence from home “… My vegetable garden from which I obtain some income is 
affected. There is nobody to take care of it…” 

“… I sell charcoal which helps us supplement what his father earns…”

“… your mother is still your mother…”

Support “… I do not want my husband to come and visit, the transport 
money is too much …”

“… Nowadays everybody is responsible for his/her own family….”

“… I do not think anyone will be working on my field …”

Religion “… God will make a way … I trust in him ….”

“… I do not worry about the treatment of my son. I have to let that 
rest in the hands of the doctor and God ….”

Perception of hospital care “… anything can happen….”  (about the risks of surgery)

“… As a parents it was somehow painful to see her receiving 
injections, but since what I wanted was for my child to get better 
I let it be.….”

Benefit of recovery etc. “… You can not expect to eat here as at home …”

“… There is no problem; our greatest need is for her to get healed 
and to grow up like me….”

“… What I wish for is her well being…. Should we rush home now 
before the treatment is completed and should we be coming here 
again …?”

37

The guardians’ perspective – factors related to abandonment



previously and was dependant on the salary of her mother who had moved to the 

north of Malawi. All other patients completed their chemotherapy course.

Discussion 

This study of African children with cancer and their families demonstrates their 

perspectives on treatment and factors related to adherence. 

We found that financial issues related to the treatment are major concerns for the 

guardians. The guardians in our study specifically mentioned the financial burden 

of transportation, food in the hospital and loss of income. It is necessary to provide 

not only medical treatment, but also travel allowances and adequate nutritional 

support when offering prolonged treatment that needs several journeys and long 

hospital stays in resource poor settings like Malawi. 

People are often supported only by their first degree family members and not 

anymore by the community as a whole.  Family members will sometimes help 

financially and some tasks at home are taken over, usually by female family 

members, though the work on the field is rarely and income generating activities 

never taken over.

‘Mphini’; scratches on the mass made by a traditional healer
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Our findings show that it is important to inform parents about the duration of 

treatment, the reason for and frequency of drawing blood samples and the positive 

outcome in many cases of common childhood cancers. 

Abandonment of treatment is a common cause of treatment failure in many 

developing countries. It is important to know what the reasons for abandonment 

are to be able to develop preventive strategies.

Arora et al. already stated that abandonment seems to be associated with cancers 

with a poorer prognosis.(3) Our impressions that guardians need hope of recovery 

to continue treatment confirm this. In this respect one needs to realize that Burkitt 

lymphoma and Wilms tumour are curable malignancies in Malawi whereas many 

others are not. 

The findings may have been biased by the interviewers; one was a physician on 

the ward and the other one a co-worker. Possibly guardians were reluctant to 

express negative things about the medical care or hoping to get financial support. 

Nevertheless, the mothers were discussing issues, including questions on income 

and costs, openly.  

The guardians who were interviewed were in hospital with children who had cancer. 

This biases the selection to those who were able to reach hospital whereas others 

may have been unable to attend. Ideally, in a further study, one would also want 

to interview guardians who have abandoned treatment to analyze their reasons for 

doing so. In Malawi, with a lack of addresses, it would be extremely difficult to find 

such guardians after they have left hospital. 

The findings and conclusions in this study cannot easily be applied to patients 

needing much longer treatment including outpatient treatment that is prolonged 

such as ALL. To remain motivated in such a situation is probably much more difficult. 
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April 

Two days ago Dalitso, aged 6 years, was admitted to the pediatric oncology ward of 

the Queen Elizabeth Children’s Hospital in Blantyre, Malawi. He has been diagnosed 

with a Wilms tumor and is receiving treatment (chemotherapy).

His mother, Mrs. Banda, is 26 years old. She has three sons; Yamikani aged 12 

years old, Dalitso (6) and Chifundo, a baby boy of 6 months. She has never been to 

school.

Her husband died 2 months before Dalitso was admitted. She does not know why 

he died. He had had a fever, went to the hospital and died two days later. They had 

lived together in Limbe (a little town/neighborhood south from Blantyre) where he 

earned a little money as a tailor and selling soap. He managed to bring in 100 - 300 

MK (US $ 0.80 - 2.25) per day. 

After he died Mrs Banda moved back to her own village, near Mulanje, to live with 

her mother and she now has to rely on her mother’s salary of 2.200 MK per month 

(US $ 15.70) which she earns as a tea picker on a local tea estate. Her mother is the 

main decision maker as well as breadwinner of the household. Dalitso’s mother’s 

sisters live in the same village. They had been a family of twelve children but six 

have died and Mrs Banda is the oldest of the remaining six. Three of the aunts have 

a job, the others stay at home. 

The grandmother’s house is made of mud sun dried bricks with a mud floor and 

a grass thatched roof.  It was built by her in–laws though the land they live on is 

owned by the grandmother herself. They draw water from a bore hole and usually 

eat two meals of nsima (hardened maize porridge) with some relish a day. They do 

not have any domestic animals such as a goat or chickens, nor does the mother or 

grandmother own a bicycle or a radio. 

At first Dalitso’s mother did not realize that the swelling in her son’s belly was a 

problem. But when it became bigger and when relatives and neighbors pressed 

her, she started seeking help. Her in-laws advised her to visit a traditional healer, 

but she could not afford them and did not go. When the lump kept growing she 

eventually went to Thyolo district hospital where she was told that the swelling 

needed special health care for which she was referred to Queen Elizabeth Central 

Hospital. It cost K100.00 (US $ 0.70) for a 1 hour 30 minutes journey to Blantyre. 

Her mother helped with this.
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April 

Dalitso’s mother left her home in her mother’s care. Grandmother is now looking 

after Yamikani, her first born son, who is in standard three at Mulanje Primary 

School. The baby is with his mother and Dalitso in the hospital. The mother’s other 

duties at home are cooking, washing, cleaning the house, cultivating the land 

(maize) and drawing water. As a subsistence farmer, she grows maize for her own 

family and she is not sure whether anyone is caring for the fields. She thinks not. 

Fortunately it is not the planting or harvesting season.

Sometimes, in Limbe, she could make a little money harvesting other people’s 

crops. But since the recent death of her husband life is still very difficult for her. 

While in hospital she worries a lot about her future because she is an unemployed 

widow with three children, and she is the eldest of her six siblings all of whom look 

to her for support. 

She says she does not worry about Dalitso and his recovery as she has to leave this 

in the hands of God and the doctors. 

Since admission to hospital, her mother and her niece (17), who lives in Blantyre, 

have visited her.  They brought food in the form of nsima cooking flour (ufa), but 

no money. She also has no relish (vegetables) and has asked her in-laws who live 

in Blantyre to help her with this. With her mother she usually discussed Dalitso’s 

welfare. Her mother also brought the news that the grandmother is not well and 

that one of Dalitso’s mother’s older brothers has died while she and Dalitso have 

been in hospital.

Mrs. Banda does not know how long she will stay in hospital. She brought no 

money with her and food will have to come from home. 

She has no problems with the injections (chemotherapy) that the sisters are giving 

to Dalitso, for she knows that the nurses are just helping him to get better. All she 

is waiting for is the removal of the tumour that will hopefully see her son healthy 

and well again. 

May 

The grandmother of Mrs Banda has died. She is the second relative who has passed 

away while she is still in the hospital and her main worry now is how is she going to 

survive?  She finds it so hard in hospital with no relative to support her other than 
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her mother. At home she was able to do a little piecework (small ad-hoc ‘jobs’) and 

earn a little money but this is impossible in hospital. If it was not for her mother 

who has come to visit thrice and brought her some flour and with the last visit some 

money to buy relish, she does not know how she would survive. She has spent six 

weeks in hospital. 

When she was told that her child had been diagnosed with a tumour (chotupa) in 

the stomach, she was ‘sad’. But she is now happy that the likelihood of recovery 

is promising. She has been told that during the next week he will undergo an 

operation, though she has not heard any details about what will happen and when. 

Postoperatively

Dalitso was operated three days ago. Everything went well. The tumour was 

removed without any complication. Mother waited outside the theatre while 

they were operating upon him. Fortunately grandmother had come to visit again, 

because the mother was having a fever herself.

The mother is relieved that everything well, because during an operation ‘anything 

can happen’. 

Dalitso is recovering quickly. He is already eating chiponde (locally made ‘peanut 

butter’) again.

Leaving the hospital, June 

The main worry now is that the grandmother who was working at the tea estate 

has lost her job. When she visited during and after the time of Dalitso’s surgery 

both Dalitso and his mother were unwell and she had decided to stay longer than 

the leave granted by her employer. Upon returning home she found that she had 

been fired. 

When Dalitso’s mother was asked what the most important things in her life are; 

she did not mention her children. She mentioned a source of income (any income 

generating activity) which can keep her going. This is also the main area in which 

she is missing her late husband. He had been very supportive.

When Dalitso was asked what he had enjoyed in hospital he said shyly that he had 

enjoyed the milk and chiponde which he used to receive. What he had hated most 

of all was getting a ‘drip’. Painful! 
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Home visit

People gathered in the village when they found out that Dalitso and his mother had 

come back from the hospital. Dalitso and his mother were very quiet.

Dalitso’s grandfather is very happy and grateful that the swelling in Dalitso’s belly is 

gone. He had not been sure whether this child would survive.

Fortunately the grandmother is not around. She got her job back as a tea picker. As 

mother expected, it later shows that her fields have not been taken care of. As her 

relatives say, one of the reasons why they have not taken care of her fields is that 

she has only recently rejoined the village.

Dalitso is expected to come back to QECH for his post operative chemotherapy in 5 

weeks. Travel costs will be refunded.
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Abstract

Background: Malnutrition at diagnosis is found in 10% - 50% of children with 

cancer in industrialized countries. In developing countries a large proportion of 

the normal paediatric population is undernourished and children with cancer often 

present late with advanced disease. Therefore it would be expected that many 

children with cancer are malnourished at admission. Malnutrition is associated with 

more severe chemotherapy toxicity and infectious complications. 

Methods: All new paediatric oncology patients admitted in the Queen Elizabeth 

Central Hospital, Blantyre, Malawi between January 1st 2007 – January 1st 2008 

were included. We documented age, clinical diagnosis, HIV status, weight, height, 

mid-upper-arm-circumference (MUAC) and triceps skinfold (TSF), and calculated 

arm muscle area (AMA). Nutritional data were compared with the 1978 NCHS 

growth curves.

Results: Of 128 children, 70 (55.1%) had an AMA for age < 5th percentile and 76 

(59.3%) had a TSF and MUAC below the 5th percentile, both parameters indicating 

acute malnutrition. Fifty seven patients (44.5%) had a height for age < - 2 SD 

(indicative of stunting), and 22 patients (17.2%) had a weight for height < -2 SD.

Conclusion: Arm anthropometry shows that more than half of Malawian children 

with cancer are severely acutely malnourished at diagnosis. Weight for height, 

in children with large tumor masses, is less sensitive than arm anthropometry in 

detecting acute malnutrition. Forty five percent of paediatric oncology patients in 

Malawi are stunted, making interpretation of weight for age very difficult.
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Introduction 

Malnutrition at diagnosis in paediatric cancer patients is related to the type of 

tumour and the extent of disease. In industrialized countries it ranges from < 

10% in standard risk acute lymphoblastic leukaemia (ALL) to 50% in advanced 

neuroblastoma.(1;2) It is also common in children with solid intra-abdominal 

tumours such as Wilms stage II – IV and in Ewing sarcoma.(3)

In Malawi, of all children < 5 years of age, 45% are stunted (height for age < -2 

SD), 22% are underweight (weight for age < -2 SD) and 5% are wasted (weight 

for height < -2 SD).(4) Therefore, one would expect many children with cancer in 

Malawi to be malnourished at diagnosis. This is especially likely in those with solid 

intra abdominal masses and those who present late with advanced disease.

There are few data on the nutritional status of paediatric oncology patients at 

admission in developing countries.(1) Wessels et al in a retrospective study described 

59 children with Wilms tumour treated in Tijgerberg Hospital, South Africa between 

1983 and 1986.(5) Weight for age (WFA) below the third centile or weight for 

height (WFH) less than 90% of the expected value was defined as malnutrition. By 

these criteria 21 (of 59; 35%) were poorly nourished at diagnosis.(5) However, this 

figure may have underestimated the true incidence of malnutrition, as the weight 

of large tumours may have masked reduction of body weight. On the other hand, 

children may have been stunted, with low weights for age. 

Figure 1. Acutely malnourished patient with 
abdominal Burkitt lymphoma.
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Recently Sala et al published the results of a study on nutritional status at diagnosis 

in children with cancer in Guatemala.(6) They defined severe malnutrition as MUAC 

and TSF < 5th percentile and depleted as TSF and MUAC between the 5th and 10th 

percentile. They found 57% of the patients to have some degree of malnutrition at 

diagnosis and 9% of the patients to be severely malnourished. 

There are different ways of evaluating nutritional status. Weight for height is 

potentially misleading in children with large abdominal tumours that weigh more 

than 10% of their total body weight.(1) (Figure 1) Arm anthropometry is valuable 

in these children because it is independent of tumour mass.(7). The most essential 

information in evaluating nutritional status is the lean body mass. In this respect 

measuring mid upper arm circumference (MUAC) and triceps skin fold (TSF) are also 

useful and when determining the arm muscle area (AMA) both these parameters 

are used. The lean body mass is deduced by measuring the mid upper arm 

circumference (i.e. muscle + fat) and triceps skin fold (i.e. fat only).(8) 

The intuitive relationship between poor nutritional status and a poor prospect for 

survival in children with cancer has been confirmed in most studies, but not in 

all.(1;9) Altered pharmacokinetics, more severe toxicity (neutropenia) and delay 

of chemotherapy have been reported in children with malnutrition.(10) The 

interrelation of malnutrition, diminished immunity and increased risk of infection is 

well established.(1) This is of great importance in developing countries where the 

intensity of chemotherapy given is often limited by the level of supportive care.

Patients and methods 

Between January 1st 2007 – January 1st 2008 we assessed the nutritional status of 

all newly admitted paediatric oncology patients aged 1-16 years admitted to the 

Queen Elizabeth Central Hospital in Blantyre, Malawi. Patients with AIDS related 

Kaposi sarcoma and with retinoblastoma were excluded as, in our setting, these 

patients are usually seen and/or operated on by other specialists before referral to 

our team. Edematous (and obese) children were also excluded. Obesity was defined 

as a TSF > 90th percentile.

At admission we documented age, clinical diagnosis, weight, height, mid-upper-

arm-circumference (MUAC) and triceps skinfold (TSF). An ELISA antibody test 

(Determine™ HIV-1/2/VIH-1/2, Abbott Laboratories Japan) was done to determine 

HIV status. In some, but not all, patients clinical diagnosis was confirmed by 

cytology (fine needle aspirate). Weight was recorded (to the nearest 0.1 kg) 

on weighing scales (Beurer typ PS 07) and calibrated against scales used in the 

nutritional unit (Tanita Model 1502). Children were weighed without shoes. Height 
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was recorded on a locally made length board to the nearest 0.1 cm. Skin folds and 

MUAC were measured twice and the average taken. Skin fold readings were made 

to the nearest 0.1 mm approximately 3 seconds after application of the caliper 

(Harpenden skinfold caliper). Mid upper arm circumference was measured midway 

between the acromion and olecranon of the left upper arm with the arm hanging 

relaxed and extended.

Arm muscle area (AMA) was extrapolated from the mid upper arm circumference 

and the triceps skinfold, using the following equation: AMA = (MUAC – πTS)2/4π  

(MUAC in mm, TS is triceps skinfold in mm) Z-scores for height for age (HAZ), 

weight for age (WAZ) and weight for height (WHZ) were derived in reference to 

the 1978 NCHS growth curve.(11) Results for triceps skinfold and arm muscle area 

were compared to the same data set.(8) These results were expressed as percentile 

values in absence of a standard deviation for this abnormally distributed reference 

data set.

Results 

Three children below the age of one year were excluded. Three very sick (and 

clinically wasted) children died before measurements could be taken. No children 

were excluded for edema or obesity. 128 children were included in the study of 

whom 70 (54.7%) boys. The average age was 7 years (range 1 – 16, S.D. 3 years 

and 9 months). The clinical diagnoses of the patients are presented in Table I. Burkitt 

lymphoma is the most common diagnosis. In almost all patients a fine needle 

Table I. Clinical diagnoses (n=128)

Clinical diagnosis: Number % of total FNA confirmed (Number)

Burkitt lymphoma 82 64.0 52

Lymphoma (not BL) 10  9.4 2

Wilms Tumour 11  8.6 6

Neuroblastoma 6  4.7  0*

Rhabdomyosarcoma 4  3.1 2

Germ cell tumour 2  0.8 1

Hepatocellular carcinoma 3  2.3 1

Osteosarcoma 2  1.6 2

Leukaemia 1  0.8 0

Other (or unknown) 7  5.5 3

* Two fine needle aspirates (FNAs) showed small blue round cells.
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aspirate (FNA) is performed at admission aiming to confirm the clinical diagnosis. 

Unfortunately the result is often inconclusive. Nine children (7.0%) tested positive 

for HIV and all others tested negative.

The data on nutritional status are presented in Table II. Fifty seven (44.5%) children 

were stunted with a Z score height for age < -2, 51 (39.8%) were underweight 

with a Z score weight for age < -2 and 22 (17.2%) had a weight for height Z-score 

< -2. Seventy (55.1%) of patients had an AMA for age below the 5th percentile, 76 

(59.3%) of patients had both MUAC and TSF below the 5th percentile.

Table II. Nutritional data (n= 128)

Z – score < -2
 Number (% of total)

 < 5th Percentile 
Number (% of total)

Height for age 57 (44.5)

Weight for age 51 (39.8)

Weight for height  22 (17.2)

Arm muscle area / age 70 (55.1)

TSF and MUAC 76 (59.3)

TSF and MUAC > 10th percentile  6  ( 4.7)

Discussion 

The results of this study show that in Malawi more than half of the children with 

cancer are severely acutely malnourished at admission. It is striking to see that 

the children with cancer in Malawi are so much more severely malnourished at 

diagnosis than similar patients in Guatemala. We found 59.3% of patients severely 

malnourished and 95.3% of patients having some degree of malnutrition according 

to their criteria. Sala et al. found 9% severe malnutrition and 57% some degree 

of malnutrition.(6) This can probably be explained by the higher prevalence 

of malnutrition among the normal paediatric population in Malawi and the 

presentation with more advanced disease. It has been shown that the incidence 

of acute malnutrition is higher in patients presenting with advanced disease.(1;2) 

Patients in Malawi often present with bulky tumours and widespread disease after 

a long delay in arrival at hospital for various reasons.

The high rate of stunting (45%) reflects the prevalence of chronic malnutrition in 

Malawi and is the same as in the general paediatric population (45%).(13) It is 

not increased in this patient population probably because most patients (about 

60%) have Burkitt lymphoma, a rapidly growing tumour with a usually short pre 

admission history. 
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Our results also confirm previous findings that in stunted children with large tumour 

masses, arm anthropometry is a sensitive measure of malnutrition.(7) Weight is an 

inappropriate measure since many children have large abdominal masses masking 

loss of body weight. Weight for height detected malnutrition in only 17.2% of 

patients whereas arm anthropometry showed acute malnutrition in 55.1% (using 

AMA) and 59.3% (using TSF and MUAC).

There is no golden standard for the evaluation of malnutrition. Weight for height, 

TSF, AMA is all used. Usually malnutrition is defined as less than the 5th percentile or 

<-2 SD (which is equivalent to a Z-score -2) of an appropriate reference population. 

We used the HANES growth curves which are data from white children in the 

United Stated of America collected between 1971 and 1974.(8) The advantage of 

these data is that they are used commonly in paediatric oncology literature and 

allow for comparison of data. The growth data (height) of affluent Malawi children 

are similar to these growth curves.(12) Standard deviations are not available for 

the AMA and TSF reference data. Nor can it be derived at since it is not a normal 

distribution. Therefore malnutrition was defined as a value < 5th percentile. In a 

normal distribution, the 5th percentile would correspond to a S.D. of -1.65.  

One of the limitations of this study is selection bias, since some patients (Kaposi 

sarcoma, retinoblastoma) were excluded because we do not see them at the 

time of diagnosis. Patients with leukaemia, a common diagnosis in the West and 

in whom malnutrition is not common (10% in standard risk) are rarely diagnosed 

in our setting. The three patients who died appeared very malnourished. If their 

nutritional status could have been assessed before they died, the percentage of 

malnutrition in this study population would have been higher. 

We found an HIV positivity rate of 7%. This is slightly higher than the rate of 5.8 % 

which Sinfield et al found in a retrospective study in Blantyre in paediatric cancer 

patients in 1998 – 2003 after excluding the patients with Kaposi Sarcoma, who are 

almost all HIV positive.(14) Only 67% of patients were tested in that study, probably 

creating a bias towards raising the rate. On the other hand, anti retroviral therapy 

(ART) has become available since then and cotrimoxazole has become more widely 

available, both prolonging the survival of these patients and thus possibly raising the 

HIV positivity rate in paediatric cancer patients in our setting. Of the patients who 

we found positive three were on cotrimoxazole prophylaxis and one was on ART.

Arm anthropometry shows that more than half of the Malawian children with 

cancer are severely acutely malnourished at admission. It may be necessary to 

reduce the intensity of treatment in these patients. Nutritional therapy in these 

patients is of importance. Forty five percent of paediatric oncology patients in 

Malawi are stunted. This makes interpretation of weight for age as an assessment 

of acute malnutrition difficult to interpret. Weight for height is less sensitive than 
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TSF and AMA in detecting acute malnutrition, because large abdominal tumours 

mask body weight loss. 
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Abstract

Introduction: Endemic Burkitt lymhoma (eBL) is the most common childhood 

cancer in equatorial Africa and there is a need for affordable, effective treatment. 

Our aim was to record the morbidity of treatment and event-free survival after 1 

year using relatively high doses of cyclophosphamide at short intervals combined 

with intrathecal methotrexate. 

Methods: Forty consecutive patients with a mean age of 6.9 (range 2–15) years 

were treated at Queen Elizabeth Central Hospital, Blantyre between 10th April and 

17th November 2006. The initial diagnosis was made clinically and confirmed by 

fine-needle aspiration in 73%. Abdominal ultrasound, bone marrow aspirate and CSF 

analysis were undertaken routinely. Chemotherapy consisted of cyclophosphamide, 

40 mg/kg on day 1 and 60 mg/kg on days 8, 18 and 28. Intrathecal methotrexate 

12.5 mg and hydrocortisone 12.5 mg were administered on days 1, 8, 18 and 28. 

Allopurinol was commenced before chemotherapy, and a high urinary output was 

maintained to prevent tumour lysis.

Results: St Jude stage distribution was stage I, 1; II, 9; III, 24; and IV, 6. An 

equal number (70%) presented with abdominal and facial disease, and 15% with 

paraplegia. Twenty patients (50%) were below the 5th NCHS centile for weight-for-

age. Two patients died during treatment, three had chemotherapy-resistant disease 

and 35 (88%) achieved complete clinical remission by day 28. Sixteen required 

antibiotic treatment for presumed infection and nine received a blood transfusion. 

Relapse occurred in 16 patients after 65–311 days (median 137). Nineteen patients 

(48%) have been in continued remission for 265–670 days (median 454). 

Conclusion: This short, inexpensive treatment schedule (<50 US$) cured almost 

50% of eBL patients in a setting of very limited resources. 
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Introduction

Endemic Burkitt lymphoma (eBL) is the most common childhood cancer in tropical 

Africa1 and accounts for 50% of all childhood cancer in Malawi (Figure 2).2 Modern 

intensive oncotherapy can cure >90% of children with Burkitt lymphoma.3,4 In poor 

African countries, the very high cost of this treatment and the requirement for 

maximal supportive care preclude its use in the public sector.5 There is a need for 

good, affordable treatment.6 In two multi-national, multi-centre studies, overall 

1-year event-free survival was achieved in 45–50% of patients with the Malawi 

2002/2003 protocols which consisted of treatment with high-frequency intravenous 

or oral cyclophosphamide (CPM) together with intrathecal methotrexate (ITMTX).7,8 

The current chemotherapy schedule delivers approximately the same amount of 

cyclophosphamide as that of the Malawi 2002/2003 treatment protocols, but 

within the shorter period of 28 days (compared with 57 days for St Jude stages III 

and IV). The addition of prophylactic methotrexate has been shown to reduce the 

risk of CNS relapse from 30% to <10%.9,10 Because of delays in obtaining pathology 

reports, early staging is not currently possible in Malawi. A practical solution was 

to treat all patients in the same way and to look retrospectively at the influence of 

stage on outcome.

The primary objective of this study was to assess event-free survival at 1 year. 

Secondary objectives were to record the early clinical response to treatment, the 

morbidity of treatment and the relapse pattern. These patients have not been 

included in previous publications concerning the primary treatment of eBL.

Patients and Methods

Patients who presented at Queen Elizabeth Central Hospital (QECH), Blantyre for the 

first time with a clinical diagnosis of eBL between 10 April 2006 and 17 November 

2006 were eligible for inclusion. Patients whose residential address was stated to 

be in neighbouring Mozambique were excluded (but not from treatment) because 

home visits for follow-up would be impossible.

All patients were subjected to fine-needle aspiration (FNA) of the tumour, unilateral 

bone marrow aspiration, cerebrospinal fluid (CSF) cytological examination and 

abdominal ultrasound. Other investigations included a full blood count, blood 

smear for Plasmodium falciparum, ELISA screening test for HIV and microscopy of 

urine and faeces. The St Jude (Murphy) staging system was applied.11 If the bone 

marrow or CSF examinations were inconclusive, stage was determined by clinical 

and ultrasound findings.
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Treatment was commenced if the clinical findings, and in some patients the 

presence of hypo-echoic lesions on abdominal ultrasound, supported the diagnosis 

of BL. If at a later stage FNA confirmed another diagnosis, treatment was changed 

accordingly.

Allopurinol was commenced 24 hours before the first dose of chemotherapy. 

Intravenous fluid was given at a rate of 3 L/m2 and urinary output was monitored 

and kept at >3 ml/kg/hr for 48 hours, sometimes with the use of furosemide, in 

an attempt to minimise the risk of developing tumour lysis syndrome. Biochemical 

assessment of electrolytes and renal function was not possible. 

Chemotherapy consisted of CPM 40 mg/kg IV on day 1 and 60 mg/kg IV or as 

tablets on days 8, 18 and 28. Intrathecal methotrexate 12.5 mg and hydrocortisone 

12.5 mg were also administered on days 1, 8, 18 and 28. To reduce nausea and 

vomiting, oral metoclopramide was administered 20 minutes before and 2 hours 

after chemotherapy. Chemotherapy was delayed if the neutrophil count fell below 

1.0×109/L and if there was fever and presumed infection. Fever was defined as 

a temperature of ≥38°C. In the event of fever, a malaria screen was performed 

immediately. If negative, the ward sister was under firm instructions to commence 

the patient on parenteral ampicillin and gentamicin without delay. If fever persisted 

for 48 hours, cloxacillin and, later, ceftriaxone were added. Acyclovir was available 

for presumed herpes simplex and varicella infections. Blood transfusion was 

considered if haemoglobin (Hb) fell below 6 g/dl. On admission, guardians were 

extensively counselled about the disease, the treatment, the expected outcome and 

the need for follow-up for at least 1 year. They were offered a refund of the cost of 

public transport to enable and encourage follow-up visits to QECH. A male health 

worker, known as a clinical officer, attempted to visit on motorcycle in their villages 

up to 400 km away children who had missed follow-up appointments. Access by 

road often becomes impossible in the rainy season and on two occasions 4-day 

trips were made in the dry season in a 4×4 vehicle to confirm outcome 1 year after 

commencement of treatment. 

The response to treatment was assessed before the last dose of chemotherapy 

(day 28). Absence of any visible or palpable clinical disease was called complete 

clinical remission (CCR). A >50% clinical reduction in tumour volume was regarded 

as partial response and poor responders were classified as having resistant disease. 

Repeat abdominal ultrasounds were not performed routinely. Patients who did 

not achieve CCR and those who relapsed were offered rescue chemotherapy with 

cyclophosphamide and vincristine ± intrathecal methotrexate.

A Kaplan–Meier analysis was used to estimate the projected event-free survival 

12 months after commencement of treatment. All patients who commenced 

chemotherapy were included in this analysis. Death during treatment, failure to 

achieve CCR by day 28 and relapse were used as events in the statistical analysis. 

Chapter 4

58



Patients who remained disease-free were censored on the date when last seen by a 

member of the health team. 

Most of the generic drugs were purchased from the IDA (International Dispensary 

Association) Foundation in The Netherlands, others from pharmaceutical companies 

in South Africa

Results

Forty patients were treated, 23 boys and 17 girls. Mean age was 6.9 years (range 

2–15). The St Jude stage distribution was: stage I, 1 patient (3%); stage II, 9 patients 

(22%); stage III, 24 patients (60%); and stage IV, 6 patients (15%). The diagnosis 

was confirmed by FNA in 29 (73%) patients. CSF was involved in six and bone 

marrow in one. One patient was HIV-seropositive. On admission, seven patients 

had a positive malaria smear, five had intestinal parasites in the faeces and four had 

ova of Schistosoma haematobium in the urine. Mean Hb on admission was 9.4 g/

dl (range 5.0–14.8), mean white cell count (WCC) 10.1×109/L (range 1.7–32.4) and 

mean platelet count 360×109/L (range 75–736). The weight-for-age of 20 patients 

(50%) was <5th centile.15

BL involved the abdomen in 28 patients (70%) and the face in 28 (70%) also. The 

kidney(s) were involved in 12 (30%), the liver in 9 (23%) and the spleen in 5 (13%) 

patients. Facial sites involved were the maxilla in 20 (50%), the mandible in 16 (40%) 

and the orbit (proptosis) in 15 (38%). Six patients (15%) presented with paraplegia 

and four (10%) had a cervical or inguinal mass. 

Two patients (5%) died during treatment. A 5-year-old-girl with a massive abdominal 

tumour was admitted in a poor nutritional state and with respiratory distress. 

She developed cardiopulmonary arrest 2 hours after the first administration of 

chemotherapy. A 12-year-old girl was admitted with large bilateral renal tumours, 

a mass in the liver and a mass in the left upper quadrant. Her WCC dropped to 

0.1×109/L and Hb to 5.9 g/dl on treatment day 11. She developed a 39ºC fever 

and received a blood transfusion, ampicillin, gentamicin and, later, ceftriaxone. 

Klebsiella pneumonia was cultured from blood. She developed bloody diarrhoea 

and died on day 17. 

Three patients (8%) had primary chemotherapy-resistant disease. A 6-year-old boy 

with CSF involvement had severe headache and marked cervical lymphadenopathy 

on day 28. He was discharged on palliative care and died at home. A 12-year-old girl 

with proptosis and tumour of the maxilla and mandible had no tumour reduction 

after two courses of chemotherapy. She was offered rescue chemotherapy, achieved 

clinical remission, and was discharged. A 7-year-old girl with a tumour involving the 
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maxilla and mandible had responded only partially by day 28 after three courses 

of chemotherapy. Her guardians decided to discontinue further hospital treatment. 

Thirty-five patients (87%) had achieved CCR by day 28 of treatment but 16 of them 

relapsed after a median of 137 days (range 65–311). Nineteen patients (47.5%) remain 

in continued remission for a median period of 454 days (range 265–670). Three of six 

patients with paraplegia had complete disappearance of neurological signs. Four of 

them relapsed after 4–6 months. Rescue chemotherapy was given to eight patients 

who relapsed. The final outcome in these patients is not known. During visits to 

the presumed addresses of patients 9, 31 and 36 to conclude the 1-year follow-up, 

we learned that their villages were across the border in Mozambique. This limited 

their follow-up to 265, 304 and 288 days, respectively. Early death, response to 

treatment, relapse and event-free survival are summarised in Table 1. The projected 

event-free survival is illustrated in a Kaplan–Meier analysis (Fig. 1). 

The main toxicity of treatment was depression of the WCC. The WCC dropped 

to a mean nadir of 1.8, 0.89 and 1.63×109/L after chemotherapy numbers 1, 2 

and 3, respectively. This caused a delay in administering the second chemotherapy 

in 9%, and in administering the third chemotherapy in 26% of patients. Sixteen 

patients developed fever and were treated with antibiotics. Blood culture in 13 

patients yielded Staphylococcus epidermidis (3), Micrococcus spp (1), α-haemolytic 

Streptococcus (1), Klebsiella spp (1) and in 7 patients there was no growth. Vomiting 

was adequately prevented by the prophylactic administration of metoclopramide. 

Nine (23%) patients received one or two blood transfusions.

In general, guardians’ compliance with recommended treatment was good. Three 

patients did not return for the last chemotherapy course and one patient was 

wrongly discharged before the last chemotherapy. Three of these patients remained 

in continuous remission after 1 year.

TABLE 1. Summary of outcome of treatment by stage in 40 BL patients.

Stage I Stage II Stage III Stage IV Total, %

Deaths during treatment 0 0 2 0 5

Resistant disease 0 2 0 1 7

Relapse 0 2 10 4 40

Continued clinical remission 1 5 12 1 48

Total no. of patients 1 9 24 6 100
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Discussion 

By Kaplan–Meier analysis, the projected event-free survival at 1 year is 48% for 

the total cohort of 40 patients, the majority of whom (75%) had advanced disease 

(Fig. 1). We previously recorded an event-free survival rate of 57% in 44 patients 

with eBL St Jude stages I, II & III with medium-dose-intensity chemotherapy (which 

was expensive and very toxic), and also recorded significant long-term survival 

after cyclophosphamide monotherapy.12,13 The event-free survival beyond 1 year 

of almost 50% compares favourably with the overall 29% recorded using more 

expensive, historical low-intensity combination chemotherapy schedules such as 

COM (cyclophosphamide, vincristine sulphate, methotrexate)14 and is comparable 

with the 48% event-free survival from abdominal disease treated with CVA 

(cyclophosphamide, vincristine sulphate, arabinoside-C, intrathecal methotrexate).15 

The average cost of the chemotherapy drugs was <50 US$/patient.

The incidences of facial and abdominal involvement were identical. Routine use of 

abdominal ultrasound demonstrates lesions that were probably not identified in 

former series. The diagnosis was confirmed on initial FNA in 73% of patients, which 

confirms the value and place of FNA in resource-limited settings.16 The fact that 

50% of patients were below the 5th centile for weight/height (weight included the 

FIGURE 1. Kaplan–Meier curve of event-free survival (0 = treatment failed, + = censored).
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Patient with Burkitt lymphoma; before and two weeks after the start of treatment.

Patient with abdominal Burkitt lymphoma. Patient with jaw Burkitt lymphoma.
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tumour mass), and the presence of anaemia, malaria, intestinal parasites and urinary 

bilharziasis in a significant number of patients, emphasises the need to recognise 

and manage the co-morbidities in this patient population.17

The risk of relapse is <5% after 1 year, and the 1-year event-free survival rate is 

thus a reasonable index of cure in eBL. The advent of abdominal ultrasound as 

a diagnostic tool makes it difficult to compare exactly outcome by stage with 

older series. Patients reported in older series might have had (unsuspected or 

undemonstrated) abdominal disease that, had abdominal ultrasound been available 

at the time, would have increased their staging grade. The very poor outcome in 

patients with confirmed St Jude stage IV disease emphasises that more intensive 

treatment is required to cure these patients. 

Two deaths occurred during therapy, both of whom were very ill on admission. 

Because of the very rapid growth rate of BL, it is mandatory to commence 

chemotherapy as soon as possible after admission, regardless of the patient’s 

clinical condition. A significant number of children developed neutropenia and fever, 

but all except one responded favourably to antibiotic therapy. It was not possible 

to monitor biochemically for the development of tumour lysis, but, clinically, the 

empirical approach to preventing tumour lysis syndrome was effective. 

The short 28-day treatment period facilitates compliance with treatment by parents 

who normally have to remain with their child throughout their hospital stay. The 

53% event-free survival of patients in this study with St Jude stages I, II and III 

disease is comparable with the 57% survival recorded in the 44 patients in the 

Malawi pilot study,12 but the cost of drugs and morbidity were much lower and 

the treatment period much shorter. This treatment strategy is safe and affordable 

and offers a good chance of cure to patients with eBL in a setting of very limited 

resources. The cure rate may be further increased by treating patients with primary 

resistant disease or those who relapse with a simple 15-day rescue chemotherapy 

plan.18
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Abstract

Background: Infection in neutropenic children is a major cause of morbidity and 

mortality in children treated for cancer. In developing countries, children with 

cancer are often malnourished at diagnosis. In Blantyre, Malawi, children with 

Burkitt lymphoma are treated with a local protocol with limited toxicity. The aim of 

this study was to evaluate the incidence and outcome of febrile neutropenia during 

this treatment and the association with malnutrition at diagnosis.

Methods: We documented nutritional status, febrile and/or neutropenic episodes, 

antibiotic therapy and short term outcome of all children with Burkitt lymphoma 

treated according to the local protocol and admitted from January 2007 to March 

2008.

Results: Fifty eight (69 %) of 84 patients were acutely malnourished at diagnosis 

with an arm muscle area (AMA) below the 5th percentile. Malnutrition at diagnosis 

was associated with a significantly higher rate of profound neutropenia. This 

association remained significant (OR 12; 95% C.I. 1.5 - infinitely; p = 0.012) after 

control for clinical stage of disease, bone marrow involvement and HIV infection 

which are possible confounders. All patients with profound neutropenia, prolonged 

neutropenia and treatment related deaths were malnourished at diagnosis. Four 

(4.9 %) of 81 patients died of treatment related causes; three of them due to a 

Gram negative septicaemia.

Conclusion: Acute malnutrition at diagnosis is associated with significantly more 

treatment related profound neutropenia. The intensity of chemotherapeutic 

regimens has to be adapted to the level of available supportive care and patients’ 

nutritional status and tolerance to avoid unacceptable morbidity and mortality. This 

local treatment protocol for Burkitt lymphoma has a treatment related mortality of 

5 % in patients in Malawi.
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Introduction

Infection in neutropenic children is a major cause of morbidity and mortality in 

children  treated for cancer.(1) The frequency and severity of infections increases 

with profound  (neutrophils <100 cells/µL) and prolonged neutropenia (duration 

> 1 week).(1) Early empirical antibiotic treatment is strongly recommended for 

febrile neutropenic children, because infections may progress rapidly.(1,2) Choice 

of antibiotic treatment is based on local guidelines which are guided by prevalence 

of microorganisms, known resistance patterns and, especially, in resource limited 

countries, affordability.(1,2) 

More intense chemotherapeutic regimens cause more profound and prolonged 

neutropenia. In resource constrained countries chemotherapeutic regimens have 

to be adapted to the level of available supportive care to avoid unacceptable 

treatment-related morbidity and mortality.(3,4) 

Hesseling et al. developed a treatment protocol for Burkitt lymphoma in resource 

limited countries with limited toxicity which has a one year event free survival of 

48%.(5). All stages received the same treatment. This is the current treatment 

protocol for patients with Burkitt lymphoma in Malawi. A previous, more intensive 

chemotherapy regimen that included methotrexate had an unacceptably high 

treatment-related mortality in Malawi with 26% (11/42) treatment related (toxic) 

deaths. The cause of death in 7 of these 42 (16.7%) children was presumed to be 

bacterial infection.(6) 

There are different ways of evaluating nutritional status. Weight for height is 

potentially misleading in children with large abdominal tumours that weigh more 

than 10% of their total body weight.(7,8) Arm anthropometry  is valuable in 

these children because it is independent of tumour mass.(9). The most essential 

information in evaluating nutritional status is the lean body mass. A parameter for 

the lean body mass is the arm muscle area which is derived from both the mid 

upper arm circumference (i.e. muscle + fat) and triceps skin fold (i.e. fat only).(10)

In a previous study, 55% (70 /128) of children with cancer in Malawi were found 

to be acutely malnourished (defined as an arm muscle area < the 5th percentile) at 

admission.(8) The relationship between poor nutritional status and  poor outcome 

in children with cancer has been confirmed in some, but not in all studies.(7,11)  

The relationship between malnutrition, diminished immunity and increased risk of 

infection is well established.(7,12) Altered pharmacokinetics have been reported in 

children with malnutrition.(13) 

There is some evidence that tolerance to chemotherapy in children is compromised 

by malnutrition. Two studies have shown that patients with a better nutritional 

status had less treatment reductions or delays, but in both studies confounding 

factors such as an infection or response to therapy were not excluded.(14,15)
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There is some evidence that nutritional support can enhance the tolerance to 

treatment, but the numbers of patients in these studies have been low, patients 

and treatments variable, and results have not been statistically significant.(16-18) 

Other studies have failed to confirm a positive effect of (parenteral) nutritional 

support on bone marrow recovery.(19)

It is possible to study the relationship between malnutrition at diagnosis, tolerance 

to chemotherapy and episodes of febrile neutropenia in our setting because of the 

large number of children with the same disease who receive identical treatment. 

This study evaluated the incidence and outcome of fever and neutropenia during 

treatment for Burkitt lymphoma in Malawian children and the relationship with 

malnutrition at diagnosis.

Methods

In Blantyre, Malawi, about 80 new patients with Burkitt lymphoma (BL) are admitted 

every year to the Queen Elizabeth Central Hospital. The treatment for these patients 

(all stages) consists of intravenous cyclophosphamide 40 mg/kg on day 1 and oral 

cyclophosphamide 60 mg/kg on day 8, 18 and 28.  Intrathecal hydrocortisone (12.5 

mg) and methotrexate (12.5 mg) are also given at each treatment cycle. A full blood 

count (FBC) is done weekly on a Monday. If the neutrophil count drops below 0.5 

x 109/L the next chemotherapy course is delayed until recovery of the neutrophil 

count above 0.5 x 109/L. Patients are discharged the day after the fourth dose of 

cyclophosphamide with a one week course of prophylactic bactrim. 

A local fever-during-chemotherapy protocol is in place. If patients develop a fever 

(>38°C axillary) during treatment, a thick blood film is checked immediately for 

malaria parasites. If negative, the nursing staff takes a blood culture and starts 

treatment with intravenous ampicillin (100 mg/kg tds) and gentamicin (6 mg/kg 

once daily). If patients do not improve within 48 hours second line treatment is 

started which is the addition of oral cloxacillin or a switch to intravenous ceftriaxone. 

Patients who develop mouth sores receive 1% gentian-violet paint or nystatin oral 

drops three times daily. When herpetic lesions are suspected clinically oral acyclovir 

is added. Central lines are not used. A locally made, ready to use, peanut butter-

based food which is protein and energy rich is provided to the patients during 

treatment as nutritional support.

We did a prospective, observational study.  All patients clinically diagnosed with 

BL from January 1, 2007 to March 1, 2008 were included in this study. In that 

period, we expected to collect a sufficient sample size to detect possible major 

differences between groups. Demographic and clinical data including age, gender, 
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site of presenting lesion, HIV status, fine needle aspirate (FNA), bone marrow and 

cerebrospinal fluid (CSF) results were recorded. Mid upper arm circumference 

(MUAC) and triceps skinfold (TSF) of all patients was measured at diagnosis. Arm 

muscle area (AMA) was calculated using the following equation: AMA = (MUAC 

- pTSF)2/4p (MUAC in mm, TSF in mm). Patients were excluded when the FNA 

result contradicted the clinical diagnosis. A delay in obtaining the pathology reports 

makes it mandatory to commence treatment on clinical grounds. Patients whose 

FNA showed a Burkitt lymphoma but whose clinical diagnosis at first was other 

lymphoma and who had been initially started on COP (cyclophosphamide, vincristine, 

prednisolone) were not included in the analyses. Patients who abandoned treatment 

before the last chemotherapy course were included in the nutritional analysis but 

excluded from the analysis of treatment complications.

Neutropenia was defined as neutrophils ≤ 0.5 x 109/L, fever as an axillary temperature 

≥ 38.0OC. Every neutropenic episode was recorded as to whether it was a first 

episode, whether it was profound (neutrophils ≤ 0.1 x 109/L), or prolonged (> 1 

week) and whether it caused delay of a chemotherapy course. All febrile episodes 

were documented as to whether it was a first episode, whether it was associated 

with (documented) neutropenia, the time of initiating antibiotics, results of blood 

culture and clinical outcome. The cause of death was determined for all patients 

who died during treatment.

The association of malnutrition with neutropenic episodes, prolonged neutropenic 

episodes, profound neutropenic episodes, febrile neutropenia and death was 

analysed using logistic regression. In order to obtain finite odds ratio estimates 

we used a penalized maximum likelihood approach, implemented by Heinze and 

Schemper (20) in the logistf package of the statistical program R (Development 

Core Team. R: A language and environment for statistical computing. R Foundation 

for Statistical computing).  After analysing univariable models (in which malnutrition 

was the only predictor) we analysed the association in multivariable models 

adding the possible confounders HIV (yes/no), disease stage (high/low) and bone 

marrow involvement (yes/no). Low stage of disease was defined as face only and/

or abdominal disease on ultrasound only; high stage of disease were all others. 

P-values < 0.05 were considered significant. 

Results 

Inclusion / exclusion

Eighty six new patients with a clinical diagnosis of Burkitt lymphoma were started 

on cyclophosphamide treatment. Two of these patients were excluded because 
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the fine needle aspirate (FNA) did not confirm the clinical diagnosis (one ossifying 

fibroma, one neuroblastoma). Three patients with a clinical diagnosis of Burkitt 

lymphoma failed to return to complete treatment and received only two of four 

planned courses. They are not included in the analysis of treatment complications. 

In total, 84 patients are included in the analysis of nutritional status; of these, 81 are 

included in the analysis of treatment complications. 

Four patients with a clinical diagnosis of other lymphoma who had been started on 

COP (cyclophosphamide, vincristine, prednisolone), but whose FNA later showed a 

Burkitt lymphoma were not included in the analyses.

Patient characteristics (N = 84)

Median age of the patients was 7.2 (range 2.1 – 16.5) years.

There were 30 (35.7%) female and 54 (64.3%) male patients.

Sixty three patients (75%) had a fine needle aspirate which confirmed Burkitt 

lymphoma (BL). Twenty one patients (25%) were diagnosed on clinical grounds and 

had an inconclusive FNA (blood only) or a missing result. Five patients (5.7%) were 

HIV infected (2 were known to be infected prior to diagnosis of BL and 3 others 

were found to be HIV positive on admission for their lymphoma). 

Table I. Clinical stage at diagnosis and nutritional status related to clinical stage (N=84) 

 Clinical stage  
N (%)

AMA < P5 /stage
N (%)

Face only 26 (31.0 %) 15/26 (57.6 %)

Abdomen (USS only) 12 (14.3 %) 8/12 (66.7 %)

Abdomen (clinical)  33 (39.3 %) 26/33 (78.8 %)

CSF/BM +ve and/or paraplegia (no abdominal disease) 3 (3.6 %) 2/3 (66.7 %)

CSF/BM +ve and/or paraplegia ( + abdominal disease) 10 (11.9 %) 7/10 (70.0 %)

Total 84 (100.0 %) 58/84 (69.0 %)

Table II. Clinical state at diagnosis and nutritional status related to clinical stage of all patients who 
completed treatment (N=81)

 Clinical stage
N (%)

AMA < P5 /stage
N (%)

Face only 23 (28.3 %) 13/23 (56.5 %)

Abdomen (USS only) 12 (14.8 %) 8/12 (66.7 %)

Abdomen (clinical) 33 (40.7 %) 26/33 (78.8 %)

CSF/BM +ve and/or paraplegia (no abdominal disease) ( 3.7 %) 2/3 (66.7 %)

CSF/BM +ve and/or paraplegia ( +  abdominal disease) 10 (12.3 %) 7/10 (70.0 %)

Total 81 (100.0 %) 56/81 (69.1 %)
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Site of presentation and nutritional status at diagnosis (N = 84)

Fifty eight of 84 (69%) patients had an arm muscle area (AMA) below the 5th 

percentile. Table I lists the sites of presentation of disease and the arm muscle area 

(AMA) at diagnosis in relation to the site of presentation of all patients (N=84). 

Table II lists the sites of presentation and AMA for all patients who completed 

treatment (N=81).

Treatment complications (N=81)

Neutropenic episodes 

Thirty seven (45.7%) of 81 children who completed the BL treatment, had a 

documented neutropenic episode. Twelve patients (14.8%) had an episode with 

neutrophils ≤ 0.1 x 109/L, 7 patients (8.6%) had a neutropenic episode lasting 

≥ 1 week, 4 patients (4.9%) had an episode that lasted for ≥ 1 week and had 

neutrophils ≤ 0.1 x 109/L. No patient had a second neutropenic episode. 

Neutropenic episodes - relation to chemotherapy / delay of chemotherapy

Of these 37 neutropenic episodes, 4 (10.8%) occurred after the first course, 23 

(62.1%) after the second course and 10 (27%) after the third course. Patients go 

home after the fourth cyclophosphamide dose without further analysis of their 

blood counts. Neutropenia caused a delay in chemotherapy in 24 patients. In 13 

patients the neutrophil count had recovered (>0.5 x 109/L) before they were due to 

have their next chemotherapy course.

In 4 (16.7%) patients the second course was delayed, in 17 (70.8%) the third course 

was delayed and in 3 (12.5%) the 4th course was delayed. The delay was on average 

5.5 days (range 2 – 13 days).  

Febrile and febrile neutropenic episodes

Forty one (50.6%) of 81 patients developed a febrile episode. Nine patients 

developed a second febrile episode and one a third febrile episode. (Total = 51 

febrile episodes). Of these 51 febrile episodes, 10 (19.6%) were associated with 

a positive malaria parasites blood slide. All these patients received quinine and 

recovered within 24 to 48 hours. Of the remaining 41 febrile episodes, 11 (13.6% 

of patients) were associated with neutropenia. Outcome of these febrile and febrile 

neutropenic episodes is listed in table III. 

In 31/41 (75.6%) of non malarial febrile episodes antibiotics were started within 

24 hours according to protocol. Twenty five (61%) blood cultures were performed 

during 41 non malarial febrile episodes. Table IV shows the blood culture results.
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Deaths

Four (4.9%) of 81 patients died of presumed treatment-related causes. (Table 

V). Three patients (3.7%) died with a confirmed bacteraemia. One child died 

unexpectedly within 24 hours of starting treatment. He was 3 years old and 

presented with bulky abdominal disease. No fever was recorded. The presumed 

cause of death was tumour lysis syndrome.

Association of malnutrition at diagnosis with fever, neutropenia and death.

The association of malnutrition at diagnosis and (febrile) neutropenia and infectious 

complications is shown in Table VI. Children with acute malnutrition at diagnosis 

(AMA < 5th percentile) had a higher rate of neutropenia, prolonged neutropenia, 

profound neutropenia, febrile neutropenia, delays in treatment and death 

during treatment than those who were not malnourished. Only the association 

of malnutrition with profound neutropenia reached statistical significance with 

an odds ratio of 14 (95% CI 1.8 - infinitely; p-value of 0.008). All patients with 

Table III.  Outcome of non malarial febrile episodes and neutropenic non malarial febrile episodes

Outcome of (non malarial) febrile episodes All patients
(N=41)

Neutropenic patients
(N=11)

No antibiotics given; afebrile within 48 hrs 6/41 (14.7 %) 0/11 (0 %)

First line antibiotics given; afebrile within 48 hrs 19/41 (46.3 %) 3/11 (27.3 %)

First line antibiotics given; afebrile after > 48 hrs 7/41 (17.1 %) 1/11 (9.0 %)

Second line antibiotics; afebrile after > 24 hrs 6/41 (14.7 %) 4/11 (36.4 %)

Died 3/41 (7.3 %) 3/11 (27.3 %)

Total 41/41 (100.0 %) 11/11 (100 %)

Table IV. Results of blood cultures (N=25)

Neutropenia
N < 0.5 x 109/L

Malnutrition
AMA < P5

No growth 17 (70.8%)* 3/17 7/17

Staph Epidermidis* 2 (8.3%)* 0/2 0/2

Micrococcus Spp*. 1 (4.2%)* 1/1 1/1

Bacillus sp* 1 (4.2%)*  0/1 1/1

Salmonella Typhimurium 2 (8.3%)* 1/2 2/2

E Coli 1 (4.2%)* 1/1 1/1

Pseudomonas Aeruginosa 1 (4.2%)* 1/1 1/1

Total 25 (100%)* 7/25 13/25

*Reported as contaminant
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profound neutropenia (n=12), prolonged neutropenia (n=7) and treatment related 

deaths (n=4) were malnourished at diagnosis.

We considered advanced stage of disease, bone marrow involvement and HIV 

infections as possible confounders affecting the association between malnutrition at 

Table V. Characteristics of the patients who died during treatment

Patient 1 2 3 4

Age (years) 6 14 3 3.5

Site disease Abdomen Abdomen Jaw only Abdomen

AMA1 < P5 <<P5 <P5 <P5

Neutrophilsx10 9/L 0.0 0.1 0.2 Normal

Blood culture Pseudomonas E.Coli Salmonella n.a.

Aeruginosa Typhimurium

Sensitivity bact2 R2: cef R: amp ccol R: amp ccol n.a.

S: cipro S: cotrim cipro S: cipro gent cef

Gent cef

Day of death 11 5 27 1

Extra info mucositis Came from 
home

n.a.

Platelets 
3x109/L

with fever

Antibiotics amp + gent amp + gent amp + gent n.a.

Then + clox then: cef mono

Then: cef mono

Cause of death sepsis sepsis sepsis tumor lysis syndrome

1 AMA = arm muscle area; 2 Antibiotic sencitivity of bacteria; R = resistant, S = sensitive; amp = 
ampicillin, gent = gentamicin, ccol = chloramphenicol, cotrim = cotrimoxazole, cef = ceftriaxone, 
clox = cloxacillin, cipro = ciprofloxacin

Table VI. Association of malnutrition and neutropenia / febrile episodes

AMA > P5
(n = 25)

AMA < P5
 (n = 56)

Neutropenic episodes   9 (36.0%) 28 (50   %)

Profound neutropenic   0 (  0   %) 12 (21.5%)

Prolonged neutropenic   0 (  0   %)   7 (12.5%)

Febrile neutropenia 1 (  4.0%) 10 (17.9%)

Deaths   0 (  0   %)    4 ( 7.1%)  

Average delay (days)   0.9 2.1

Febrile episodes  10 (40.0%)  30 (53.5%)

Non malarial fever 8 (32.0%)25 (44.6%)
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diagnosis and (febrile) neutropenia and death during treatment. Stage of disease was 

defined as low (face only and/or abdominal disease on ultrasound only) or high (all 

others). After controlling for these possible confounders in a multivariable model the 

significant association between malnutrition at diagnosis and profound neutropenia 

remained with an odds ratio of 12 (95% CI 1.5 - infinitely; p-value of 0.014). 

Table VII. Univariable and corrected association of malnutrition with (profound, prolonged, 
febrile) neutropenic episodes and death.

Univariable model

Malnutrition
OR [95% CI]

p-value

Neutropenic episodes 1.6 [0.6-4 ] 0.317

Profound neutropenia 14  [1.8-∞]1 0.008

Prolonged neutropenia 2.0 [0.9-∞] 0.069

Febrile neutropenia 3.7 [0.8-∞] 0.103

Death 1.5 [0.4-∞] 0.244

Multivariable model

Malnutrition
OR [95% CI] 

  
p-value

HIV*
OR [95% CI] 

Disease stage*
OR [95% CI]

Bone marrow*
OR [95% CI]

Neutropenic episodes 1.4 [0.5-3.7]  0.507 1.5 [0.5-3.7] 1.9 [0.8-4.8] 0.2 [0.0-2.6]

Profound neutropenia 12  [1.5- ∞ ]  0.014 2.4 [0.2-21 ] 1.4 [0.4-5.6] 1.1 [0.0-25 ]

Prolonged neutropenia 5.9 [0.7- ∞ ]  0.119 1.1 [0.0-16 ] 3.1 [0.6-30 ] 1.5 [0.0-30 ]

Febrile neutropenia 3.0 [0.6-28 ]  0.177 3.1 [0.3-26 ] 2.1 [0.6-9.4] 1.1 [0.0-17 ]

Death 3.6 [0.4- ∞ ]  0.303 1.7 [0.0-24 ] 1.6 [0.2-16 ] 2.9 [0.0-61 ]

1∞ = infinitely; *P-values of HIV infection, disease stage and bone marrow all >0.05 (not significant).

Discussion

This study demonstrates that in children malnutrition at diagnosis is associated 

with increased chemotherapy induced profound neutropenia. Acute malnutrition at 

diagnosis (AMA < 5th percentile) was associated with a higher rate of neutropenia, 

prolonged neutropenia, febrile neutropenia, delays in treatment and death 

during treatment. The association with profound neutropenia reached statistical 

significance. This association remained significant with an odds ratio of 12 (95% 

CI 1.5 - infinitely; p=0.014) after control for clinical stage of disease, bone marrow 

involvement and HIV infection which are possible confounders. A limitation of this 

aspect of the study is that the sensitivity of detecting bone marrow disease may 

have been low, with only 2 of 81 children being positive. Strikingly, all patients with 
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profound neutropenia (n=12), prolonged neutropenia (n=7) and treatment related 

deaths (n=4) were malnourished at diagnosis. 

This treatment protocol for patients with Burkitt lymphoma in resource limited 

countries has a treatment related mortality of 4.9% in Malawi. The same protocol 

had a projected 1 year event free survival of 48 % in a previous cohort of 41 

Malawian children with long term active follow up.(5) 

A previous, more intensive chemotherapy regimen that included systemic 

methotrexate had an unacceptably high treatment related mortality in Malawi with 

26 % (11/42) treatment related (toxic) deaths.(6)  Harif et al. recently described 

the results of a GFAOP (French-African Paediatric Oncology Group) study where 

two more intense LMB89 modified treatment protocols, including high dose 

methotrexate and cytarabine, for Burkitt lymphoma were used in several French 

speaking African countries.(21) Of 306 patients 71 (23.2%) died during treatment; 

40 deaths (13.1%) were attributed to infection. The GFAOP units in Sub-Saharan 

areas are now using cyclophosphamide monotherapy with reduced toxicity and 

costs.(21) Effort needs  to be made to reduce treatment toxicity and increase 

survival further. 

We used the HANES data as reference value for the arm muscle area (AMA) results. 

These are data from white children in the United Stated of America collected 

between 1971 and 1974.(22) The advantage of these data is that they are used 

commonly in paediatric oncology literature and allow for comparison of data.(23) 

The growth data (height) of affluent Malawi children are similar to these growth 

curves.(24) 

Fifty eight (69%) of 84 patients had an arm muscle area (AMA) below the 5th 

percentile at diagnosis. The percentage of children with acute malnutrition was 

higher in patients presenting with advanced and especially abdominal disease 

(79%). It is probable that patients with abdominal disease present later than those 

with facial disease and have a greater tumour load. 

Neutropenia caused a delay in planned chemotherapy in 24/81 (29.6%) patients. 

The incidence of neutropenia is underestimated in this study since a full blood count 

was done only once a week and not done after the fourth chemotherapy course. 

Malaria was found to be the cause of fever in 10 of 51 (19.6%) febrile episodes 

showing how important it is in malarial areas to exclude it in any febrile child. It is 

unknown how many of the remaining 41 episodes were caused by viraemia. In a 

study done by Wessels et al in Cape Town, 30% (n=31/102) of febrile episodes in 

children after anticancer chemotherapy were viral in origin.(25) 

It is essential, especially in places where there are few clinicians, to have a protocol 

in place which allows the nursing staff to prevent any delay in administering 

antibiotics. Our protocol to start antibiotics is not dependent on the neutrophil 

count as a peripheral blood count may not be available quickly. In this study, in 
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75.6% of episodes (31/41) with fever and a negative malaria test, antibiotics were 

started within 24 hours, according to protocol. Eleven of these episodes proved to 

be in neutropenic children. 

Four blood cultures were positive, all grew Gram negative organisms. In the United 

States Gram positive bacteria now account for ≈ 60 – 70% of microbiologically 

documented infections.(2) In a study in Malaysia in 2007, 16 of 20 cultures grew 

Gram negative bacteria, but a retrospective study by van der Wetering et al in 

South Africa between 1991-1995 showed that of 200 episodes of culture proven 

bacteraemia 70% were caused by Gram-positive and 20% by Gram negative 

organisms.(27,28) Salmonella Typhimurium is the most common cause of 

bacteraemia among all (general) paediatric in-patients  in the paediatric department 

in Blantyre. Of 365 positive blood cultures, 140 (38%) grew non typhoidal 

salmonella, and in total 246 of the 365 (67%) were Gram negative organisms.(29) 

Considering the high prevalence of Gram negative bacteria and the absence of 

central lines in our setting, it may be that we should have ceftriaxone (not cloxacillin) 

as 2nd line therapy. Initial empirical treatment should include cover for Salmonella 

Typhimurium. In vitro resistance of Salmonella Typhimurium to ceftriaxone in our 

institute has only been seen in one or 2 cases. Ciprofloxacin is another drug to 

which S. Typhimurium has remained sensitive. Ceftriaxone is not always available 

in our setting. Other generic cephalosporins may be more appropriate and cheaper 

choices in some resource limited countries.

In the febrile malnourished or neutropenic children one may consider using second 

line antibiotic treatment immediately. Other modifications to the protocol may also 

be considered in the malnourished patients who are at a higher risk of (profound) 

neutropenia and infectious complications. (e.g., lower first chemotherapy dose, 

longer interval), but these need to be weighed against the risk of relapse of disease. 
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Abstract

Background: Wilms tumour has a survival rate of 85-90 % in well resourced 

countries but in low income countries survival is lower. Malawi is a country with very 

limited resources. We studied the feasibility, toxicity and efficacy of preoperative 

chemotherapy for Wilms tumour in Malawian children.

Methods: All patients diagnosed with a Wilms tumour, admitted in Blantyre, Malawi, 

from 2006-2008, were included. These patients received SIOP-based preoperative 

chemotherapy followed by surgery and risk-stratified post-operative chemotherapy. 

Social support and counselling were provided to prevent abandonment of treatment. 

Results: Twenty patients were included. Mean tumour volume at diagnosis was 

2500 ml and eight patients (40%) had metastases. Ninety five % of patients 

presented with hypertension, 80% with microscopic haematuria and 60% with a 

raised platelet count. Preoperative chemotherapy resulted in >50% tumour reduction 

in 55% of patients with localized disease and 75 % of patients with metastatic 

disease. During preoperative chemotherapy, 11 of 18 patients experienced ≥ grade 

3 anaemia,7 patients experienced ≥ grade 3 neutropenia. In 12 patients the tumour 

was resected. Reasons of treatment failure were: abandonment of treatment (N=3), 

death during anaesthesia induction (N=1), inoperability (N=5, due to metastatic 

disease in N=4) and relapse (N=2). One patient died of malaria two months after 

completion of postoperative chemotherapy. Eight patients (40%) are alive with a 

median follow up of 8 months (range 0 – 1.5 years).

Conclusion: Preoperative chemotherapy for Wilms tumour is feasible, tolerated 

and efficacious in Malawi. Continued efforts are needed to encourage early 

presentation and to prevent abandonment.

.
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Introduction

The incidence of Wilms tumour worldwide is 4 – 10 per one million children < 15 years 

of age per year, with the highest incidence rates reported in black populations [1]. In 

Malawi, Wilms tumour is the second most commonly diagnosed malignant abdominal 

tumour after Burkitt lymphoma [2]. Survival in Europe at the time (1931-1939) when 

only nephrectomy was available was ~ 30% [3]. Overall long term survival is now 

85-90% in Europe and the USA [4]. The treatment is multidisciplinary and consists of a 

combination of chemotherapy, surgery and, in selected cases, radiotherapy. However, 

80 % of the children worldwide with cancer live in developing countries [5]. Survival 

of cancer in many resource-limited places is poor for a variety of reasons. Access to 

health care is often difficult and far from home. Patients may present late or remain 

undiagnosed. In the treatment centres, diagnostic and therapeutic facilities, including 

supportive care are usually limited. Treatment related mortality is often higher than 

in developed centres, especially if inappropriately toxic regimens are given. Another 

common cause of treatment failure is abandonment of treatment [6-8]. Reported 

survival rates for patients with a Wilms tumour in Africa range between 11% (Sudan) 

and 70% within the collaborative network of the French-African Pediatric Oncology 

Group (GFAOP) [8, 9]. Lameris et al found, in a retrospective study of children with 

Wilms tumour in Malawi from 2002 - 2005, a survival of 20-50%, with 30% of 

patients lost to follow up [10]. 

In Europe, preoperative chemotherapy is given to shrink the tumour, reduce the 

risk of surgical complications such as tumour rupture during surgery and induce a 

more favourable tumour stage at the time of surgery [3, 11-13]. This allows for a 

less intensive postoperative chemotherapy schedule with fewer patients requiring 

irradiation. This is a logical strategy for patients in developing countries where 

tumours at presentation are often large, supportive care limited and radiotherapy 

not often available. 

Malawi is one of the poorest countries in the world, with a per capita income of US$ 

140 per year. The under-5 mortality rate is 165 per 1000 live born children [5]. The 

Queen Elizabeth Children’s Hospital in Blantyre is a government teaching hospital 

with a large, well organized paediatric department. A separate paediatric oncology 

unit was opened in 1997 to improve care for Malawian children with cancer. Blood 

and platelets transfusion, ultrasonography and paediatric surgery are all available. 

Radiotherapy is not available. We studied the feasibility, toxicity and efficacy of 

SIOP preoperative chemotherapy for Wilms tumour in Malawian children.
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Methods

All children who presented to the Queen Elizabeth Central Hospital with an 

abdominal mass compatible with a clinical and ultrasound diagnosis of Wilms 

tumour were enrolled. More common, infectious causes of an abdominal mass were 

excluded on clinical criteria (e.g. tropical splenomegaly syndrome, TB, hepatitis). 

Clinical findings supporting the diagnosis of Wilms tumour were age 2 – 4 years, a 

solid mass in the flank, hypertension and a relatively stable clinical condition. Rapid 

growth and lumps elsewhere were more indicative of another malignancy, e.g., 

Burkitt lymphoma. All children suspected of an abdominal malignancy underwent 

an ultrasound and fine needle aspiration. A necessary diagnostic criterion for 

inclusion in this study was an intra renal mass or absent kidney on the affected 

side on ultrasound compatible with a Wilms tumour. The ultrasound image of renal 

Burkitt lymphoma is different with diffuse homogenous (usually bilateral) infiltration 

and enlargement of the kidneys. Patients were excluded when fine needle aspirate 

(FNA) or histology was not compatible with Wilms tumour.

We documented demographic details, history and physical examination findings, 

anthropometric data, blood pressure, urine dipstick for haematuria, full blood count 

and HIV status in all patients. Urine was microscopically examined for schistosoma 

eggs and the patient treated with praziquantel when these were found. A chest 

X-ray and abdominal ultrasound were performed. At ultrasonography the tumour 

was measured in three dimensions and the tumour volume calculated using the 

standard ellipsoid formula (l x w x h x .523) [14]. This was done by the PI (TI) who 

had received ultrasonography training in the Amsterdam Medical Centre (AMC). 

Measurements were made at diagnosis, after 4 weeks of treatment and, in the case 

of metastatic disease, again after 6 weeks of treatment. 

After the diagnostic work-up patients received preoperative chemotherapy 

according to the SIOP protocol [13]. For localized disease this therapy consists of a 

4 week regimen (AV) of vincristine (1.5 mg/m2 IV, week 1,2,3,4) and actinomycin 

(45 μg/kg IV, week 1,3).  For metastatic disease a 6 week regimen (AVD) is used 

with vincristine (weekly) and actinomycin (week 1, 3, 5) with the addition of 

doxorubicin (50 mg/m2, week 1, 5). Metastases were re-evaluated by chest X ray 

and/or ultrasound at 6 (and, if needed), 9 weeks after commencing chemotherapy. 

If metastases were still visualized and not resectable by 6, or maximum 9 weeks, 

treatment with curative intent was stopped.

Toxicity during chemotherapy was graded daily using the common terminology 

criteria for adverse events (CTCAE) v3.0 and was recorded as a maximum weekly 

score [15]. Veno-occlusive disease (VOD) was evaluated by the internationally 

accepted Seattle criteria. These clinical criteria for the diagnosis of venoocclusive 
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disease are jaundice, hepatomegaly and right upper quadrant pain and ascites and/

or unexplained weight gain [16].

Surgical resectability was judged by the paediatricians and surgeon together on 

the basis of general condition of the patient, local facilities and expected risk and 

difficulty of the operation.

Post operative chemotherapy was planned to be based upon the reported 

institutional stage and risk classification of the tumour. The institutional pathologist 

in Malawi reported tumour stage and histological subtype according to the SIOP 

system, with subsequent central review at the Academic Medical Centre (AMC) 

in Amsterdam. Based on stage and histological features patients were assigned to 

different postoperative treatment groups. When these results were not available 

post operative chemotherapy was chosen on the basis of surgical stage of disease. 

Postoperative chemotherapy treatment groups were as follows: For stage I, low 

risk: no further treatment. For stage I, intermediate risk: actinomycin and vincristine 

for 4 weeks (AV4); For stage I, high risk and stage II, intermediate risk: 5 cycles of 

actinomycin and vincristine (AV26). For stage II, high risk and stage III, intermediate 

risk and high risk: 5 cycles of vincristine, actinomycin and doxorubicin (AVD26). No 

postoperative treatment group was defined for patients with stage II or III low risk 

tumours because these were expected to be extremely rare. 

Social support (money for travel, food and a place to stay in the hospital) was 

provided. All medical treatment was free of charge. Usually, patients would 

be admitted in hospital from the time of diagnosis until the first postoperative 

chemotherapy course. Parents were counselled after diagnosis on the nature of 

the disease, the proposed therapy and the need to complete the course. Contact 

phone numbers were documented, if available, and patients were taken home after 

their first postoperative chemotherapy course (and Global Positioning System (GPS) 

coordinates documented) to be able to trace them if they would not return for post 

operative chemotherapy or follow up.

Statistical analyses were performed with SPSS (SPSS for Windows, version 16.0, 

SPSS, Chicago, Illinois). The paired t-test was used for the comparison of means of 

tumour volume at diagnosis and after preoperative chemotherapy. P-values < 0.05 

were considered significant

Results

Patients 

Twenty one children were diagnosed on the basis of history, physical examination 

and ultrasound as having a Wilms tumour and started on treatment. A 9 year old 
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boy with a renal tumour with an 8 month history was initially started on treatment 

but excluded from this study when his fine needle aspirate (FNA) showed a sarcoma. 

Twelve boys and 8 girls with a median age of 3.8 years (range 1 to 8.5 years) are 

included in this report. The mean duration of complaints was 2.4 months (range 

2 weeks to 4 months). Eleven (55 %) patients were severely acutely malnourished 

indicated by an arm muscle area (AMA) below the 5th percentile. No patient was 

found to be HIV infected. Physical signs, laboratory values at presentation and 

tumour characteristics are described in Table I. Mean tumour size at diagnosis was 

2.5 L and 40 % of patients presented with metastatic disease. At diagnosis, almost 

all patients (95%) presented with hypertension and the large majority (80%) with 

haematuria. Schistosomal eggs were seen in the urine of one of these patients with 

haematuria. Sixty percent of patients had a raised platelet count at diagnosis. One 

patient abandoned treatment after the first day of admission before any treatment 

was given (Figure 1). 

Tumour response to preoperative chemotherapy

Localized disease

Patients with localized disease were treated with 4 weeks of actinomycin / vincristine 

(AV) according to the SIOP protocol. Eight of 11 patients with localized disease had 

a partial response, 2 had stable disease (SD) and one had progressive disease (Table 

II). The mean tumour volume at diagnosis in this group was 2.8 L (SD 2.5 L, range 

0.5 to 8.2 L). The mean tumour volume after 4 weeks preoperative chemotherapy 

Table I. Presenting symptoms and tumour characteristics (N = 20) 

Presenting symptoms

Abdominal mass 20  (100%)

Hypertension 19  ( 95%)

Macroscopic haematuria     3  ( 15%)

Microscopic haematuria 16  ( 80%) 

Platelets > 450x109/L 12  ( 60%)

Mean Hb 8.4 (range  5.0 –10.8) g/dL

Mean Platelets 520 (range 200 – 882) x 109/L

Mean Creatinine 38 (range 22 –   91) μmol/L

Tumour charateristics

Site 11 right kidney, 8 left kidney, 1 bilateral

Tumour volume (mean) 2.5 L (range 0.5 – 8.2 L)

Localized / metastatic 11 localized, 8 metastatic, 1 bilateral

Site of metastases 6 lung, 1 liver, 1 liver and lung
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was 1.3 L (SD 1.0 L, range 0.3 to 3.5 L)(p=0.04). The mean decrease in tumour size 

was 40% (SD 44%, range -50 to +84%).

Metastatic disease

Patients with metastatic disease were treated with 6 weeks of actinomycin, 

vincristine and doxorubicin according to the SIOP protocol. Seven of 8 patients with 

metastatic disease had a partial response of the primary tumour and one had stable 

disease (Table II). The mean tumour volume at diagnosis in this group was 2.2 L (SD 

0.9 L, range 1.2 to 3.8 L). The mean tumour volume after 4 weeks was 0.9 L (SD 

0.5 L, range 0.2 to 1.7 L) (p= 0.003, compared with mean tumour size at diagnosis) 

The mean decrease in tumour size after 4 weeks was 56% (SD 29%, range 0 to 

90%).The mean tumour volume after 6 weeks of preoperative chemotherapy was 

0.6 L (SD 0.5 L, range 0.1 to 1.5 L) (p=0.004, compared with mean tumour size at 

diagnosis). The mean decrease in tumour size in 6 weeks was 66% (SD 33%, range 

0 to 95%).

Of 7 patients with lung metastases at diagnosis; 5 had a complete response of the 

metastases after 6 weeks, one had a minimal response (stable disease) and one had 

a partial response of both lung and liver metastases. The remaining patient with 

liver metastases had a complete response after 6 weeks.

Table II.  Response to chemotherapy (N=20) 

Localized disease
AV 4 weeks

Primary tumour

Metastatic disease

AVD 6 weeks
Primary tumour

Metastases

CR - - 6

PR - >50% 6 6 1*

PR - 25-50% 2 1 0

SD - 0-25% 1 1 1

SD +0-25% 1 0 0

PD ≥ 25% 1 0 0

Abandoned 1 0 0

Total 12 8 8

AV = actinomycin and vincristine 4 weeks; AVD = actinomycin, vincristine and doxorubicin 6 weeks; 
CR = complete response; PR = partial response; SD = stable disease; PD = progressive disease; * 
lung and liver metastases

Surgical details and complications

In twelve out of 20 patients a surgical resection of the renal tumour was performed. 

Of the 8 patients who were not operated two had abandoned therapy, one before 
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Table III. Surgical resection, pathology results, postoperative chemotherapy and outcome 
(N=12).

loc/
met1

Resection2 Surgical 
details 

Abdominal
Stage

Histological 
Subtype 
Tumour

Risk3 
Group

Postop 
Chemo

Outcome

loc complete I CPDN4 LR AV4 † (malaria)

loc complete I CPDN LR AV4 alive

loc complete I stromal type IR AV4 alive

loc incomplete major rupture III blastemal type HR AVD26 † (relapse)

loc incomplete III mixed type IR AVD26 alive

loc incomplete major rupture III blastemal° HR(IR)° AVD26 † (relapse)

loc incomplete III epithel type°° IR AVD26 abandoned

met complete I comp necrotic LR AV26 alive

met incomplete III regressive IR AVD26 alive

met incomplete III n.a. n.a. AVD26 alive

met unsure II mixed type IR AV26 alive

met incomplete major rupture III regressive IR AVD26 alive

1 Loc = localized disease at diagnosis, Met = metastatic disease at diagnosis; 2 According to surgeon; 
3 LR = low risk, IR = intermediate risk, HR = high risk; 4 CPDN = cystic partially differentiated 
nephroblastoma; ° According to central review: ° IR, regressive, °° IR, mixed; AV4 = 4 weeks 
actinomycin and vincristine; AV26 = 5 cycles of actinomycin and vincristine; AVD26 = 5 cycles of 
actinomycin, vincristine and doxorubicin.

preoperative chemotherapy and one just before surgery, one had died of toxicity 

and five patients had unresectable tumours after preoperative chemotherapy (Figure 

1). The reasons why tumours were judged to be unresectable after preoperative 

chemotherapy were as follows. One patient had a poor general condition and a 

huge primary tumour. The other four had unresectable metastatic disease. 

Of the 12 patients who underwent surgery, complete resection of the tumour 

was accomplished in 5 patients. In seven patients it was not possible to resect 

the primary tumour with a safe margin. Of the seven patients with an incomplete 

resection, three patients also had an intraoperative tumour rupture (Table III). 

Histopathological stage, subtype and risk group

Histological stage and grade are presented in Table III. At central review, 7 patients 

had histopathological stage III disease, one had stage II and 4 had stage I disease. 

Of the 4 patients with stage I disease, 3 had low risk tumours and one had an 

intermediate risk tumour. Two of 12 patients had a high risk (both blastemal type) 

tumour. 
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Toxicity

The maximum weekly toxicity scores for patients in each relevant category during 

preoperative chemotherapy is shown in Table IV. The most important toxicity was 

haematological. Six of 10 children treated with AV and 5 of 8 children treated with 

AVD showed grade 3/4 anaemia. No patients showed clinical signs of veno-occlusive 

disease (VOD). All patients (8) treated for metastatic disease with the three drug 

regimen showed at least grade II toxicity in the categories nausea, vomiting and 

anorexia. One patient died of a treatment related cause; he had a cardiac arrest 

during induction of anaesthesia and died.

Table IV. Maximum toxicity scores during preoperative chemotherapy.

During 4 weeks of actinomycin and vincristine for localized disease. (N=10, 1 not documented)

Category of side effect Grade 1 Grade 2 Grade 3 Grade 4 Total

Nausea 6 1 0 0 7/10

Vomiting 7 1 0 0 8/10

Anorexia 2 2 1 0 5/10

Hb 2 1 3 3 9/10

Fever 0 0 1 0 1/10 

Neutropaenia 0 0 4 0 4/10 

Injection site 0 1 0 0 1/10

Stomatitis 0 0 0 0 0/10

VOD 0 0 0 0 0/10

During 6 weeks of actinomycin, vincristine and doxorubicin for metastatic disease. (N=8)

Category of side effect Grade 1 Grade 2 Grade 3 Grade 4 Total

Nausea 0 8 0 0 8/8

Vomiting 0 7 1 0 8/8

Anorexia 0 8 0 0 8/8

Hb 0 2 2 3 7/8

Fever 1 0 4 0 5/8

Neutropaenia 1 1 2 1 5/8

Injection site 0 2 0 0 2/8

Stomatitis 0 0 2 0 2/8

VOD 0 0 0 0 0/8

Postoperative chemotherapy

The postoperative chemotherapy that was given to individual patients is shown in 

Table III. Three patients received a four week course of vincristine and actinomycin 

(AV4), 2 patients received 5 courses of actinomycin and vincristine (AV26) and 7 

87

Wilms tumour – preoperative chemotherapy feasible and efficacious



patients received 5 courses of the three drug 

regimen (actinomycin, vincristine, doxorubicin; 

AVD26). Postoperative chemotherapy was based 

on institutional pathological stage and grade 

in 3 patients. In 9 others the postoperative 

chemotherapy was based on surgical stage. 

One patient abandoned treatment after the 

first postoperative chemotherapy course. One 

patient is still on post operative chemotherapy. 

Eight patients have fully completed their 

postoperative chemotherapy.

Follow-up after treatment

Median follow up is 8 months after completion 

of treatment (range 0 to 1.5 years).Of the twelve 

patients operated upon 8 are alive and well, 

4 have died. Two patients had an abdominal 

relapse, both patients had stage III disease at 

surgery. One patient did not return after the 

first post operative chemotherapy. Despite 

active follow up to their home village we were 

not able to find the patient since he had moved 

to another area in Malawi for economic reasons. 

Another patient had died of severe anaemia 

associated with fever (likely clinical diagnosis: 

malaria) two months after completion of therapy 

(Figure 1). This patient had a stage I, low risk 

(cystic partially differentiated nephroblastoma) 

tumour at surgery.

Figure 1. Events during and after 
therapy in 20 patients diagnosed 
with Wilms tumour.

Patients 
N=20 

Abandoned 
N=1 

Unresectable 
N=5 

† Induction 
Anesthesia 

N=1 

Surgical 
Resection 

N=12 

Abandoned 
N=1 

Relapse 
N=2 

 † Malaria 
N=1 

Alive  
N=8 

 
Postop 
Chemo 

 
N = 12 

 
Preop 

Chemo 
N = 19 

Abandoned 
N = 1 

Discussion

In this report we demonstrate that it is feasible and efficacious to give (SIOP) 

preoperative chemotherapy for patients with Wilms tumour in Malawi. The tumour 

response to the protocol for localized disease in our patients is comparable to the 

response documented in the SIOP 9 study. In our patients 6 of 11 (>50%) showed 
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a more than 50 % reduction of the size of the tumour, compared to 52 % of the 

patients in the SIOP 9 study [13]. Despite this good response, 5 of the patients 

(25%) still had inoperable tumours at the end of preoperative chemotherapy. Of the 

operated patients (n=12), a high percentage (58 %, N=7) still had stage III disease. 

Boy (3 years old) with a Wilms tumour at diagnosis and after completion of treatment.

Malawian patient (8 years old) presenting with 
a Wilms tumour.
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Both findings were in our opinion caused by late presentation with advanced disease; 

mean tumour volume at diagnosis in our patients being 2500 ml, compared to 470 

ml in the SIOP 9 study [13] and eight patients (40%) presenting with metastatic 

disease, compared to 10 % of all patients presenting in SIOP 9. Earlier presentation 

must be encouraged to improve outcome, but this is not easy in Malawi, where so 

many other pressing child health needs exist.

The number of tumour ruptures in this study is 3/12 (25%). Numbers are small, but 

this is a high percentage, especially compared to the 1-3 % of ruptures reported 

in localized tumours in the SIOP 9 study [13]. The rate of tumour ruptures in our 

study is similar to that of tumour spillage observed in a subgroup of 67 patients in 

Durban, South Africa, (21% 14/67) who, despite one or more cycles of neoadjuvant 

chemotherapy had resection of tumours exceeding 1000 gram [17]. All tumour 

ruptures in our study are in patients whose tumours were incompletely resected 

(stage III) regardless of the tumour rupture. 

Would more patients have resectable tumours with a longer preoperative 

chemotherapy course? In the SIOP 9 study, 8 instead of 4 weeks preoperative 

chemotherapy did shrink the tumours further, but did not improve stage distribution, 

tumour rupture rate during surgery or survival [13]. It is unknown whether this 

would be different in patients with much larger tumours at presentation, such as 

the patients in Malawi. Another option would be to give the three drug regimen 

to all patients, including those with localized disease. The three drug regimen led 

to greater tumour shrinkage, but also caused more toxicity in our patients. We do 

not know whether, in our patient population, the three drug regimen would result 

in a lower stage at surgery in patients with localized disease. We would also be 

concerned about toxicity, especially long term cardiac toxicity [18, 19].

Toxicity was manageable. It has been reported that malnutrition reduces tolerance 

to chemotherapy [20]. More than half of our patients were acutely, severely 

malnourished at diagnosis. Despite this high degree of malnutrition and relatively 

limited supportive and nursing care, both the 2 drug (A/V) and three drug (A/V/D) 

regimens were well tolerated. There were no chemotherapy toxicity related deaths 

and no patients developed clinical signs of venoocclusive disease. Bone marrow 

toxicity was more severe than reported in the patients in the SIOP 9 study [13]. One 

third of patients required a blood transfusion during preoperative chemotherapy; a 

significant number of children had neutropenia. 

It is essential, especially when transferring chemotherapy treatment schedules to 

a less resourced setting, to observe and document toxicity carefully. It is often 

needed to adapt the intensity of the chemotherapeutic regimen to the level of 

available supportive care to avoid unacceptable treatment-related morbidity and 

mortality. Additionally, to be able to interpret outcome in studies, both toxic deaths 
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and abandonment of treatment need to be reported separately from other causes 

as events leading to failure of treatment [21]. 

Within the collaborative network of the French-African Pediatric Oncology Group 

(GFAOP), 214 patients with Wilms tumour were treated in francophone African 

countries from 2001 to 2004. Of these, 153 were included in a study with a 2 year 

event-free survival of 70% [9]. No abandonment of treatment was reported. In 

most resource limited countries the rate of abandonment is a major determinant 

of overall outcome. In Morocco a group of 86 patients were treated for Wilms 

tumour (which included preoperative chemotherapy) from 1989 – 2000 including 

preoperative chemotherapy. Treatment failure was due to abandonment in 20% 

of patients (17/86), treatment related toxicity in 3% (3/86) and disease related 

(relapse) in 15% (13/86), resulting a 5 year EFS of 62% [6]. 

In a previous study we interviewed parents of children with cancer in Malawi about 

their concerns and factors related to adherence to treatment [7]. Recommendations 

following from those interviews were to provide money for travel, food during the 

stay in the hospital and to be proactive in giving information. Three (15%) of our 

patients failed to complete treatment despite these provisions and free medical 

treatment. Considering the degree of poverty in our patients and competing needs 

at home preventing abandonment will remain a challenge. This is also reflected by 

the percentage of patients failing to start or complete therapy for Wilms tumour 

in other places such as Sudan (at least 25/37, 68%) and, as previously mentioned, 

Morocco (17/86, 20%) [6,8]. Other centres have been very successful in reducing 

abandonment, for example in Recife, Brazil, where abandonment of leukaemia 

treatment was reduced to less than 1% with the institution of social support and 

protocolized medical care [22]. 

Several objective clinical signs were present in our patients. Even if ultrasonography 

were unavailable these relatively simple and cheap tests would help in 

differentiating a Wilms tumour from other abdominal masses. Almost all presented 

with hypertension, the majority with raised platelets and 75% of patients with 

microscopic haematuria without schistosoma infection. Haematuria can be a 

specific sign of Wilms tumour after exclusion of schistosomal infection in areas 

where this is prevalent.

A high number of patients (60%) had a raised platelet count at diagnosis. This has 

not been previously described in patients with a Wilms tumour. It may be associated 

with large tumours producing thrombopoietin as a paraneoplastic phenomenon 

and could theoretically increase the risk of veno-occlusive disease.

In conclusion, preoperative chemotherapy is a logical treatment strategy for patients 

with Wilms tumour in resource limited countries and is tolerable and efficacious. 

Continued efforts are needed to encourage early presentation and to enable 

parents to complete therapy.
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Abstract

Background: Children with cancer in resource limited countries are often 

malnourished at diagnosis. Acute malnutrition is associated with more infectious 

complications and an increased risk of morbidity and mortality in major surgery.

Methods: All new patients with the clinical diagnosis of a Wilms tumour admitted 

in the Queen Elizabeth Central Hospital, Blantyre, Malawi from January 2007 until 

June 2008 were included. We documented anthropometric parameters, tumour size 

and serum levels of micronutrients at diagnosis. Corrected weight (body weight – 

tumour weight) was repeated after 4 weeks of preoperative chemotherapy. During 

therapy oral feeds were encouraged and a locally made ready to use therapeutic 

peanut butter-based food (chiponde) supplied.

Results: A high rate of acute malnutrition was found in patients with Wilms tumour 

at diagnosis (45-55%), much higher than in community controls (11%). Patients 

(40%) and community controls (37%) had a similar, high rate of stunting (low 

height for age), a sign of chronic malnutrition. Tumour size at diagnosis and the 

degree of acute malnutrition at diagnosis was correlated; patients with a larger 

tumour had more severe acute malnutrition (r=-0.88, p <0.01). With a supply of 

chiponde, seven of 18 patients had a > 5% increase in corrected weight during 

preoperative chemotherapy. Patients with a more positive nutritional course had 

a better tumour response to chemotherapy (r =0.52, P <0.05). Surprisingly, few 

micronutrient deficiencies were found, except for low serum levels of vitamin A 

(44% of patients).

Conclusion: Acute malnutrition, superimposed on chronic malnutrition, is common in 

patients with Wilms tumour in Malawi. Earlier presentation needs to be encouraged. 

Chiponde, a peanut butter based ready-to-use-therapeutic-food, is an attractive 

means of nutritional support which needs further study. 
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Introduction

The incidence of Wilms tumour is around eight per year per one million children 

under fifteen years old worldwide [1]. Overall long term survival now exceeds 85% 

in Europe and North America when management is carried out by a multidisciplinary 

team [2,3]. However, 80% of children with Wilms tumour live in countries with 

limited resources where survival is lower [4]. 

Malnutrition at diagnosis in paediatric cancer patients can be related to the type 

of tumour and the extent of disease. In Malawi, as in other developing countries, 

a large proportion of the normal paediatric population is undernourished [4]. We 

found in a previous study that 55% (70 of 128) of children with cancer admitted in 

Blantyre, Malawi were acutely malnourished at admission [5]. 

 Wessels et al in a retrospective study described 59 children with Wilms tumour 

treated in Tijgerberg Hospital, South Africa between 1983 and 1986 [6]. Weight for 

age (WFA) below the third percentile or weight for height (WFH) less than 90% of 

the expected value was defined as malnutrition. By these criteria 35% of children 

(21 of 59) were poorly nourished at diagnosis [6]. 

There are different ways of evaluating nutritional status. Weight for height is 

potentially misleading in children with large abdominal tumours that can weigh 

more than 10% of their total body weight [7]. Arm anthropometry is valuable in 

these children because it is independent of tumour mass [8]. 

The relationship between poor nutritional status and a poor prospect for survival in 

children with cancer has been confirmed in most studies, but not in all [7, 9]. Altered 

pharmacokinetics, more severe toxicity (neutropenia) and delay of chemotherapy 

have been reported in children with malnutrition [7,10,11]. The interrelation of 

malnutrition, diminished immunity and increased risk of infection is well established 

[7]. This is of great importance in developing countries where the intensity of 

chemotherapy given is often limited by the level of supportive care. Malnutrition is 

associated with reduced wound healing and with an increased risk of complications 

and mortality in major surgery [12].

Micronutrient deficiencies are common in malnourished children, especially zinc and 

vitamin A deficiency. Vitamin A deficiency is associated with an increased mortality 

and susceptibility to infections [13]. During childhood, zinc deficiency contributes to 

stunting and impaired cognitive development and is associated with an increased 

incidence and prevalence of infectious diarrhoea, pneumonia and malaria [13]. 

In Malawi, parenteral nutrition is not available. Gastric tube feeding is rarely 

used, partly because parents are reluctant to accept this approach. This study 

evaluated the nutritional status at diagnosis and the changes during preoperative 

chemotherapy of patients with Wilms tumour in Malawi all of whom were supplied 

with additional nutrition as a peanut based therapeutic ready to use food.
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Patients and Methods

All children who presented in the Queen Elizabeth Central Hospital, Blantyre, 

Malawi from January 2007 until June 2008 with an abdominal mass compatible 

with the clinical and ultrasound diagnosis of Wilms tumour were included. 

On admission, the HIV status, age, weight, height, mid-upper-arm-circumference 

(MUAC), triceps skinfold (TSF) and estimated tumour size were documented. Serum 

levels of prealbumin, retinol (vitamin A), vitamin E, zinc and magnesium were 

measured at diagnosis. Corrected weight (body weight – estimated tumour weight) 

was repeated after 4 weeks of preoperative chemotherapy. 

Weight, height, triceps skinfold (TSF) and mid-upper arm circumference (MUAC) 

were recorded using standard techniques by the same investigator [5]. Arm muscle 

area (AMA) was extrapolated from the mid upper arm circumference and the 

triceps skinfold, using the following equation: AMA = (MUAC – πTS)2/4π (MUAC in 

mm, TS is triceps skinfold in mm). Z-scores for height for age (HAZ) and weight for 

height (WHZ) were derived in reference to the 1978 NCHS growth curve (HANES 

data) [14]. Results for arm muscle area were compared to the same data set [15]. 

These results were expressed as below or above the 5th percentile in absence of a 

standard deviation for this abnormally distributed reference data set.

Tumour size was determined by ultrasound (Aloka 6500 CL). The tumour was 

measured in three dimensions and the size calculated using the following formula: 

volume (ml) = length (cm) x width (cm) x height (cm) x 0.523 [16]. We assumed, in 

the calculation of corrected body weight, that the weight of 1 litre of tumour as 

measured by ultrasonography was 1 kg. Measurements were made at diagnosis 

and after 4 weeks of treatment. 

Preoperative chemotherapy for localized disease consisted of vincristine and 

actinomycin for four weeks according to SIOP protocols [17]. If metastases were 

present doxorubicin was added and the period prolonged and regression or 

resectability of metastases reassessed after 6 and 9 weeks. If metastases were not 

resectable or had not regressed completely by 9 weeks, preoperative treatment 

was stopped. Toxicity during chemotherapy was graded daily using the criteria 

of toxicity of the National Cancer Institute (CTCAE v3.0) and was recorded as a 

maximum weekly score [18].

Two free meals a day were supplied by the hospital. In addition patients were 

encouraged to eat one jar (245 gram) of locally made ready-to-use-therapeutic 

peanut butter-based food (‘chipondé ) a day. This ‘chiponde’ is rich in both energy 

and proteins and contains per 100 gram: 540 kcal, carbohydrates 27 grams, 

protein 13.6 gram, fat 35.7 gram. Vitamin A 910 μg, vitamin E 20 mg, zinc 14 mg, 

magnesium 92 mg [19]. We did not document the intake of chiponde or other food. 
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Patients were escorted home after the first post operative chemotherapy course. 

On the compound where they lived, the nutritional status of siblings, cousins and 

neighbours was assessed if permission was given to do so. These were used as 

healthy controls. Controls were included if their age was between one and 10 years 

and if both their parents were alive and healthy.

Statistical analyses were performed with SPSS (SPSS for Windows, version 16.0, 

SPSS, Chicago, Illinois). Pearson’s correlation coefficient was calculated to analyze 

correlation between different factors. P-values < 0.05 were considered significant.

Results

Patient characteristics

Twenty patients were studied, including 8 girls and 12 boys. Median age of the 

patients at diagnosis was 3 years and 10 months (range 12 months – 8.5 years). No 

patients were found to be HIV infected. Average duration of symptoms was 2 ½ 

months (range 1 month – 4 months). Eleven patients had a localized renal tumour, 

8 had metastases, and 1 had bilateral renal disease. Average estimated tumour 

volume by ultrasound at diagnosis was 2.5 L (range 0.5 – 8.2 L). 

Two patients abandoned therapy, one before any chemotherapy was given, another 

before surgery. Six patients received preoperative chemotherapy but were not 

operated upon; 1 died unexpectedly during induction of anaesthesia, five were 

considered inoperable with no other feasible curative treatment options (one 

primary tumour, 4 with metastases) [20].

Three patients had stable disease with a tumour decreasing < 25 % in size with 

preoperative chemotherapy, one patient had progressive disease, with a tumour 

increasing > 25 % in size. All other evaluable patients (14) had a partial response 

(>25 % decrease in size).

Community controls

Eighty three children were included as community controls to compare their 

nutritional status with the nutritional status of the patients. They were 43 (52%) 

girls and 40 (48 %) boys. The median age of these community controls was 3 years 

and 10 months (range 1.1 – 9.4 years). 

Nutritional status of patients at diagnosis compared to community controls

At diagnosis mean (corrected) weight of patients was 12.2 kg (range 8.3 – 19.5 

kg) and mean height was 94.9 cm (range 72 – 132 cm). Stunting (short for age) is 

a sign of chronic malnutrition and is defined as a Z-score for height for age of ≤ -2. 
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A similar percentage of patients and community controls was found to be stunted 

(chronically malnourished); 40% of patients and 37% of community controls (Table 

I). Wasting is a sign of acute malnutrition and is defined as a Z-score for weight 

for height of ≤ 2. In our patients we used a corrected weight, because of the 

large tumour masses; corrected weight was defined as body weight minus tumour 

weight. Using this parameter we found 45% of our patients to be wasted (acutely 

malnourished), compared to only 11% of the community controls (Table I). Another 

parameter of acute malnutrition (independent of tumour mass) is an arm muscle 

area below the 5th percentile for age. Using this parameter, 55% of our patients 

were found to be acutely malnourished, compared to only 11% of community 

controls (Table I).

Table I. Nutritional status of patients at diagnosis and of community controls.

Patients (N=20) Community controls (N=83)

Chronic malnutrition

Z-score height for age

Mean (range) - 1.6 (-3.9 - +0.5) -1.6 (-4.9 - +3.6)

Z < -2 (N/total N (%) 8/20 (40%) 31/83 (37%)

Acute malnutrition

Z-score weight for height1

Mean (range) -2.2 (-5.7 - -0.1) -0.4 (-4.5 - +2.5)

Z < -2 N/total N (%) 9/20 (45%) 9/83 (11%)

Arm muscle area

Mean (range) 1052 (509 – 1589) 1354 (987 – 1989)

< P52  N/total N (%) 11/20 (55%) 9/83 (11%)

1 For patients Z-score for corrected weight for height is used (corrected weight = body weight 
minus tumour weight); 2 < P5 = < the 5th percentile for age.

In conclusion, a large proportion of both patients and community controls had signs 

of chronic malnutrition. Acute malnutrition was common in patients with a Wilms 

tumour and less common in community controls. This suggests that the malignant 

disease plays a role in the development of acute malnutrition. In accordance with 

this we found that the degree of acute malnutrition at diagnosis was strongly 

correlated with the size of the tumour at diagnosis (r = -0.88, P < 0.01, Figure 1). 

The children admitted with larger tumours had more severe acute malnutrition. 

Serum levels of micronutrients at diagnosis

We wanted to assess the prevalence of micronutrient deficiencies in this patient 

group with a high rate of both acute and chronic malnutrition. Surprisingly, serum 

Chapter 7

100



levels indicative of deficiency were rare, except for vitamin A. No patients had an 

abnormally low serum level of magnesium, and only one patient each of zinc and 

vitamin E. Forty four percent of patients (8/18) had an abnormally low level of 

retinol (vitamin A) of < 0.7 μmol/L. 

Change of nutritional status during preoperative chemotherapy.

We aimed to evaluate in our patient group the effect of the nutritional intervention 

during preoperative chemotherapy with encouragement of oral feeds and supply 

of chiponde. This was done in the 18 patients who had completed preoperative 

chemotherapy. Mean corrected weight at diagnosis in this patient group (n=18) 

was 12.1 kg (SD 3.3, range 8.3 – 19.5) and was not significantly higher after 4 

weeks of preoperative chemotherapy (12.5 kg (SD 3.0, range 8.0 – 21.4) (p =0.2). 

Mean percentage corrected weight gain was 5.8% (range -22 = 47). Within the 

whole group of patients, three subgroups could be defined. Seven patients had 

considerable (corrected) weight gain (>5%), 7 had a relatively stable (corrected) 

weight (< 5% change) and 4 had considerable (corrected) weight loss (>5%). 

Figure 1. Correlation of Z-score weight for height (acute malnutrition) and tumour size at diagnosis. 
Pearson’s correlation coefficient (r) = -0.88  (P = < 0.01).
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In conclusion, 7 of 18 patients had considerable (corrected) weight gain during 

preoperative chemotherapy with our nutritional intervention.

Factors affecting change of nutritional status during preoperative chemo 
therapy

We considered tumour response to preoperative chemotherapy as a factor affecting 

nutritional change during preoperative chemotherapy. This correlation between 

change in nutritional status and tumour response to chemotherapy was clearly 

shown for the whole group of patients (r= 0.52, P < 0.05, Fig 2). Patients with 

a better response to preoperative chemotherapy had a more positive nutritional 

course. In accordance with this, the subgroup of 7 patients presented in the 

previous paragraph who all had a more than 5% weight gain during preoperative 

chemotherapy all had a > 40% tumour response to preoperative chemotherapy.

Anorexia

We also considered anorexia as a factor affecting the change in nutritional status 

during preoperative chemotherapy. We compared the group of patients with a 

maximum toxicity score for anorexia ≥ 2 with the group of patients who had an 

anorexia score < 2. In the group of patients with less severe anorexia (N=7), the 

mean (corrected) weight gain was higher at 9.0 % than in the group with more 

severe anorexia (N=10) at 3.4% (P=0.06). Not surprisingly, a higher percentage of 

children in the group treated with the 3 drug more intense regimen for metastatic 

disease had more severe anorexia; 8 of the 10 children with an anorexia score ≥ 2 

were treated with the 3 drug regimen and all children (N=7) with an anorexia score 

< 2 were treated with the 2 drug regimen.

Table II. Serum levels of micronutrients at diagnosis (N=18).

Mean (range) Patients with abnormally 
low level

Magnesium (mmol/L) 0.88 (0.78 – 1.01) 0/18 (0%)

Zinc (μmol/L) 14.1 ( 9.7 – 23.5) 1/18 (6%)

Vitamin A (μmol/L) 0.83  (0.3 – 1.9) 8/18 (44%)

Vitamin E (μmol/L) 21.7 ( 3.4 – 46.7) 1/18 (6%)

Normal values: Magnesium 0.71 – 0.95 mmol/L; Zinc 11 – 24 μmol/L; Vitamin A 0.7 – 2.9 μmol/L; 
Vitamin E 8.8 – 42 μmol/L
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Discussion

This study evaluated the nutritional status of patients with a Wilms tumour in 

Malawi at diagnosis and during treatment. Anthropometry shows that about half 

of these patients are acutely malnourished at diagnosis. This is higher than the rate 

of 35 % found by Wessels et al in South Africa, where the true incidence may have 

been underestimated by the weight of large tumours masking reduction of body 

weight [6]. 

This high rate of acute malnutrition is likely to be caused by a combination of 

chronic undernutrition at home and the presence of advanced disease in patients 

who presented after an average period of symptoms of 2.5 months. Of the 

community controls, 37% were stunted (= height for age < - 2 SD), indicating chronic 

malnutrition; a percentage similar to that found in the patients (40%) and also 

similar to figures (45%) found by the United Nations’ International Children’s Fund 

(UNICEF) in a survey of Malawian children [4]. The patients, though, were more 

Figure 2. Correlation between response of the tumour (% decrease in size) and change in corrected 
weight (%) during preoperative chemotherapy. Pearson’s correlation coefficient (r) = 0.52 (P = < 
0.05).

103

Wilms tumour –malnutrition – a role for “peanut butter” ?



often acutely malnourished than the controls (about 50% of patients vs. about 

10% of community controls). These figures support the theory that the cause of 

the high rate of acute malnutrition at diagnosis is a combination of undernutrition 

(food shortage) at home and a delayed presentation with a large tumour load. This 

association between acute malnutrition and tumour load was also supported by the 

strong correlation found in our patients between degree of acute malnutrition and 

tumour size at diagnosis. 

Forty four percent of patients were found to be vitamin A deficient at diagnosis. 

This is comparable to the rate of 53% found in healthy community control patients 

aged 6 – 60 months in a study by Calis et al in Malawi [21]. Vitamin A maintains 

the integrity of the epithelium in the respiratory and in the gastrointestinal tracts. 

Vitamin A deficiency increases the susceptibility of infection and overall mortality 

[13]. In Malawi, a national vitamin A supplementation programme is in place for all 

children between 6 – 59 months of age [4]. Full coverage is reported to be reached 

for 86% of children, and at least one dose is given to 94 % of all children [4]. 

Dietary sources of vitamin A in Malawi are carrots ( not freely available and mango 

(widely available in the hot/wet season). We may need to consider to supplement 

vitamin A to all children admitted with cancer.

Only one child was found to be zinc deficient. Malawi is known to be a high risk 

area for zinc deficiency, with a high prevalence of stunting (one of the symptoms of 

zinc deficiency) [13]. Maize, which is the staple diet in Malawi, has a high phytate 

concentration which limits bioavailability of zinc [22]. Plasma zinc concentration is 

the most widely accepted biomarker of zinc status, but has a known low sensitivity 

[22]. This may be part of the explanation why surprisingly few of our patients had 

an abnormally low serum zinc level.

Locally made peanut butter based ready-to-use-therapeutic food (RUTF) is an 

attractive way to give nutritional support in the Malawian setting. It is an energy and 

protein rich mix supplemented with minerals and micronutrients and is increasingly 

widely used in the treatment of malnourished children in developing countries [23]. 

It does not need to be mixed with water or cooked and has a long shelf life. Most 

children love the sweet taste and sticky texture [24,25].

It is difficult to draw conclusions from the results of changes of nutritional status 

during preoperative chemotherapy in our patients. Patient numbers are small and 

differences in mean corrected weight before – and after preoperative chemotherapy 

not statistically significantly different. Still, it is encouraging that with the supply of 

chiponde 7 children had a more than 5 % (corrected) weight gain after 4 weeks of 

preoperative chemotherapy. Not surprisingly, the change in corrected weight was 

correlated with the tumour response to preoperative chemotherapy. The efficacy 

of nutritional support with chiponde in children with cancer in resource limited 

countries needs further study.
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We did not document the total daily intake of calories, chiponde or other food, since 

this is not feasible in our setting. We encouraged patients and guardians, on an 

almost daily basis, to finish one jar of chiponde a day which is 245 gram (1320 kcal).

It has been described in resource rich settings that nutritional support either with 

parenteral nutrition or via a gastric tube can improve nutritional status of patients 

with Wilms tumour during therapy [26,27]. Different protocols and guidelines exist 

as to when to start this type of nutritional support [28]. An algorithm developed in 

the St Jude Children’s research hospital uses the following criteria to start nutritional 

support: weight loss > 8 % or weight < 90 % of ideal body weight or albumen < 

35 mmol/L [29]. On the basis of weight corrected for estimated tumour weight; 17 

of our 20 patients would qualify according to these criteria for nutritional support, 

since this weight would be < 90 % of their ideal body weight. There are several 

reasons why nasogastric tube feeding is infrequently used in children with cancer 

in Malawi. Firstly, the malnutrition is caused in part simply by food shortage at 

home. Secondly, nursing care is strained by lack of human resources and lastly, 

parental acceptance of nasogastric tubes is low, especially when children can eat. 

The advantages of gastric tube feeding then have to be weighed against the risk of 

treatment abandonment. 

Early presentation will probably be the most effective way to improve the nutritional 

status of patients with a Wilms tumour at diagnosis. Encouraging oral feeds 

and supply of sufficient energy and protein rich foods to malnourished patients 

The ‘chiponde’ (ready-to-use therapeutic peanut butter based food) factory in Blantyre, Malawi.
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is essential, but sometimes not enough to restore nutritional status. The efficacy 

of nutritional support with chiponde in children with cancer in resource limited 

countries needs further study. NGT nutritional support may need to be considered, 

especially in a subgroup of severely malnourished and anorectic patients.

Height measuring of the ‘community controls’ during the home visit.

Patient (3 years old) with a Wilms tumour and 
obvious wasting (acute malnutrition).

Chapter 7

106



Literature

 1. Stiller CA, Parkin DM. Geographic and ethnic variations in the incidence of childhood 
cancer. Br Med Bull 1996;52;4:682-703.

 2. Green DM. The treatment of stages I-IV favourable histology Wilms’ tumor. J Clin Oncol 
2004;15;22;8:1366-72.

 3. Graf N, Tournade MF, De Kraker J. The role of preoperative chemotherapy in the manage-
ment of Wilms’ tumor. The SIOP studies. International Society of Pediatric Oncology. Urol 
Clin North Am 2000;27;3:443-54.

 4. UNICEF. The state of the world’s children. 2006.

 5. Israels T, Chirambo C, Caron HN, Molyneux EM. Nutritional status at admission of children 
with cancer in Malawi. Pediatr Blood Cancer 2008;51;5:639-42.

 6. Wessels G, Hesseling PB, van Ommeren KH, Boonstra V. Nutrition, morbidity and survival in 
South African children with Wilms tumor. J Pediatr Hematol Oncol 1999;16:321-7.

 7. Sala A, Pencharz P, Barr RD. Children, cancer and nutrition – A dynamic triangle in review. 
Cancer 2004;100:677-87.

 8. Oguz A, Karadeniz C, Pelit M. Arm anthropometry in evaluation of malnutrition in children 
with cancer. Ped Hematol and Oncol 1999;16:35-41.

 9. Pedrosa F, Bonilla M, Liu A, et al. Effect of malnutrition at the time of diagnosis on the 
survival of children treated for cancer in El Salvador and Northern Brazil. J Pediatr Hematol 
Oncol 2000;22:502-5.

 10. Obama M, Cangir A, van Eijs J. Nutritional status and anthracyclines cardiotoxicity in chil-
dren. Southern Medical Journal 1983;76:577-88.

 11. Israels T, van de Wetering MD, Hesseling PB, et al. Malnutrition and neutropenia in children 
treated for Burkitt lymphoma in Malawi. Pediatr Blood Cancer 2009;53;1:47-52.

 12. Norman K, Pichard C, Lochs H, Pirlich M. Prognostic impact of disease-related malnutrition. 
Clin Nutr 2008;27;1:5-15.

 13. Black RE, Allen LH, Bhutta ZA, et al. Maternal and child undernutrition: global and regional 
exposures and health consequences. Lancet 2008;371:243-60.

 14. Hamill PVV, Drizd TA, Johnson CL, et al. Physical growth : National Center for Health Statis-
tics percentiles. Am J Clin Nutr 1996;32:607-29.

 15. Frisancho AR. New norms of upper limb fat and muscle areas for assessment of nutritional 
status. Am J Clin Nutr 1981;34:2540-5.

 16. Breiman RS, Beck JW, Korobkin M, et al. Volume determinations using computed tomogra-
phy. Am J Roentgenol 1982;138:329-33.

 17. Tournade MF, Com-Mougue C, de Kraker J, et al. Optimal duration of preoperative therapy 
in unilateral and nonmetastatic Wilms’ tumor in children older than 6 months: results of the 
Ninth International Society of Pediatric Oncology Wilms’ Tumor Trial and Study. J Clin Oncol 
2001;19;2:488-500.

 18. http://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev3.pdf 

 19. Manary MJ. Local Production and provision of ready-to-use therapeutic food (RUTF) spread 
for the treatment of severe childhood malnutrition. Food Nutr Bull 2006;27;3:S83-9.

 20. Israels T, Molyneux EM, Caron HN et al. Preoperative chemotherapy for patients with Wilms 
tumour in Malawi is feasible, tolerated and efficacious. Pediatr Blood and Cancer 2009; 
53:584-89.

107

Wilms tumour –malnutrition – a role for “peanut butter” ?



 21. Calis JCJ, Phiri KS, Faragher B, et al. Severe anaemia in Malawian children. N Engl J Med 
2008;358:888-99.

 22. Manary MJ, Hotz C, Krebs NF, et al. Zinc homeostasis in Malawian children consuming a 
high-phytate, maize based diet. Am J Clin Nutr 2002;75:1057-61.

 23. Manary MJ, Sandige HL. Management of acute moderate and severe malnutrition. BMJ 
2008;337:1227-30.

 24. Enserink M. Nutrition science. The peanut butter debate. Science 2008;322;5898:36-8.

 25. Manary MJ, Ndekha MJ, Ashorn P, et al. Home based therapy for severe malnutrition with 
ready-to-use food. Arch Dis Child 2004;89:557-61.

 26. Rickard KA, Godshall BJ, Loghmani E, et al. Integration of nutrition support into oncologic 
treatment protocols for high and low nutrition risk children with Wilms tumor. A prospec-
tive randomized study. Cancer 1989;64;2:491-509.

 27. Rickard KA, Becker MC, Loghmani E, et al. Effectiveness of two methods of parenteral nutri-
tion support in improving muscle mass of children with neuroblastoma or Wilms’ tumor. A 
randomized study. Cancer 1989;64:116-25.

 28. Bowman LC, Williams R, Sanders M, et al. Algorithm for nutritional support: experience of 
the Metabolic and Infusion support services of St. Jude Children’s research hospital. Int J 
Cancer Suppl 2008;11:76-80. 

 29. Mauer AM, Burgess JB, Donaldson SS, et al. Special nutritional needs of children with malig-
nancies: a review. J Parenter Enteral Nutr 1990;14;3:315-24.

Chapter 7

108



C h a p t e r  8
Malnourished Malawian patients 
presenting with large Wilms 
tumours have a decreased 
vincristine clearance rate

Trijn Israels MD 1,2*, Carola W.N. Damen PhD 3,  
Michael Cole MSc 4, Nan van Geloven MSc 5,  Alan 
V. Boddy PhD 4,  Huib N. Caron MD, PhD2, Jos H. 
Beijnen PhD 3,  Elizabeth M. Molyneux FRCPCH, 
FCEM 1, Gareth J. Veal PhD 4

1  Department of Paediatrics, College of Medicine, University 

of Malawi, Blantyre, Malawi
2  Department of Paediatric Oncology, Emma Children’s 

Hospital/AMC, Amsterdam, The  Netherlands
3  Department of Pharmacy & Pharmacology, Slotervaart 

Hospital / The Netherlands Cancer Institute, Amsterdam, 

The Netherlands
4  Northern Institute for Cancer Research, Newcastle 

University, Newcastle upon Tyne, United Kingdom
5  Department of Clinical Epidemiology, Biostatistics and 

Bioinformatics, AMC, Amsterdam, The Netherlands



Abstract

Introduction In developing countries, patients with a Wilms’ tumour often present 

late with a high degree of malnutrition and large tumours. We investigated whether 

this affects  vincristine pharmacokinetics.

Methods Patients newly diagnosed with Wilms’ tumour in Malawi and the UK 

were included. We documented anthropometric parameters, nutritional status and 

tumour size. Vincristine (1.50 mg/m2) was administered as part of the standard 

chemotherapy regimen. Vincristine plasma concentrations were measured at 

several time points by liquid chromatography-mass spectrometry. Vincristine 

pharmacokinetic parameters (clearance and area under the curve) were calculated 

by non-compartmental analysis. 

Results  11 Malawian and 8 UK patients were included. Mean Z-score of (corrected) 

weight for height was significantly lower in the Malawian patients than in the 

UK patients (-2.3 versus 0.42, p <0.0001). Mean tumour weight at diagnosis was 

significantly larger in Malawian patients (2.8 kg versus 0.7 kg, p=0.007). Mean 

vincristine logClearance was lower in Malawian as compared to UK patients (2.2 

versus 2.6 ml/min, p=0.001). Mean logAUC values were higher in Malawian than 

in UK patients (3.8 versus 3.5 μg/ml.min, p=0.003). This difference is reflected in 

the, on average, 1.98-fold larger vincristine AUC values for Malawian patients. The 

difference in AUC values was statistically significantly explained by nutritional status 

(p =0.043).

Conclusion Malnourished patients in Malawi exhibited lower vincristine clearance 

rates and thus higher AUC values than a comparable patient population with a 

better nutritional status in the UK. In malnourished patients, dose reductions may 

need to be considered to prevent an increased incidence and severity of toxicity. 
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Introduction

The incidence of Wilms’ tumour worldwide in children under 15 years of age is 

approximately eight per million children per year. Over the past 40 years, the 

development of a multidisciplinary treatment approach, consisting of a combination 

of chemotherapy, surgery and, in selected cases, radiotherapy, has improved overall 

long term survival rates to 85-90% in Europe and the US.1  

In Europe, preoperative chemotherapy is given to shrink the tumour, reduce 

the risk of surgical complications such as tumour rupture and induce a more 

favourable tumour stage at surgery.2-4 Preoperative chemotherapy according to the 

International Society of Paediatric Oncology (SIOP) protocol for localized disease 

consists of a combination of intravenous vincristine and actinomycin D for four 

weeks.5 This protocol, in line with many others, recommends that vincristine is 

dosed empirically on the basis of body surface area. The vincristine dosing regimen 

recommended by SIOP for the treatment of Wilms’ tumour is 1.5 mg/m2 given as 

an intravenous bolus infusion on each of weeks 1 - 4. A 33% dose reduction is 

implemented for children with a body weight < 12 kg.4 

In developing countries, patients with a Wilms’ tumour often present late with large 

tumours and a marked degree of malnutrition.5-7 Eleven of 20 patients with Wilms’ 

tumour in Malawi (55%) were acutely malnourished at diagnosis, indicated by an 

arm muscle area < 5th percentile.8 Mean tumour volume at diagnosis was 2500 ml 

(range 500 – 8200 ml), compared to a mean tumour volume of 470 ml in European 

patients in the SIOP 9 study.4,8 Patients in Malawi are treated with preoperative 

chemotherapy according to the SIOP protocol described above.

Dosing regimens implemented for the treatment of Wilms’ tumour patients may 

be particularly important as vincristine, in common with many other anticancer 

drugs, has a relatively narrow therapeutic index and is associated with potentially 

life-threatening toxicity in the form of neuropathy. There are a limited number of 

reports concerning the pharmacokinetics of vincristine in children. Considerable 

intra- and inter-patient variation in pharmacokinetic parameters have previously been 

reported.9-11  Further clinical pharmacology studies in defined patient populations 

are required in order to obtain information which may be used to improve its future 

therapeutic potential.12-18 

The pharmacokinetics of drugs can be profoundly influenced by body composition, 

with changes in drug disposition observed in numerous studies in both obese and 

malnourished patient populations.19,20 In this respect, altered pharmacokinetics of 

doxorubicin have previously been reported in malnourished children.21 Differences 

in vincristine pharmacokinetics between children with normal nutritional status and 

those with malnutrition may be expected, relating to altered liver and renal function 

and differences in body composition, which may impact on drug distribution. 
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Additionally, as vincristine exhibits a relatively high level of plasma protein binding, 

decreased concentrations of plasma proteins in malnourished children may affect 

plasma protein binding and the proportion of free drug.22

This study aimed to evaluate the pharmacokinetics of vincristine in Malawian 

patients with a Wilmś  tumour presenting with malnutrition and large tumours, as 

compared to patients diagnosed and treated in the UK. 

Patients and methods

All patients younger than 18 years who presented at the Queen Elizabeth Central 

Hospital with a renal mass compatible with a clinical and ultrasound diagnosis of 

Wilms’ tumour were eligible. As a control group, patients younger than 18 years, 

diagnosed with a localized Wilms tumour in the UK were eligible. The UK patients 

were required to have central venous access and were included only if samples up 

to 24 hours post vincristine administration had been taken. Informed consent from 

the parents was required for all patients entered onto the study.  The study was 

approved by the appropriate ethical bodies related to the institutions where the 

study was performed.

Age, sex, body weight and height were documented for all patients and serum 

levels of total protein, albumen, prealbumen, creatinine, alkaline phosphatase 

(AP), aspartate amino transferase (AST) and alanine amino transferase (ALT) were 

determined for Malawian patients.

Tumour size was determined by ultrasonography (Malawian patients), CT scan 

or MRI analysis. The tumour was measured in three dimensions and the tumour 

volume calculated using a standard ellipsoid formula (length x width x height x 

0.523).23 Corrected weight (body weight – estimated tumour weight) was 

calculated and Z-scores for (corrected) weight for height (WHZ) were derived in 

reference to the 1978 NCHS growth curve (HANES data) to express the degree of 

acute malnutrition.24 

Vincristine (1.50 mg/m2) was administered by intravenous bolus injection as part 

of the standard chemotherapy regimen that each patient was receiving. Dose 

reductions to 2/3 of the standard dose were implemented if the body weight of the 

patient was below 12 kg.

Blood samples for measurement of vincristine concentration were obtained prior to 

administration and at the following time points: 5 min, 15 min, 30 min, 1 h, 2 h, 4 

h, 6 h and 24 h. The actual times that samples were taken were recorded on each 

day of treatment and these accurate sampling times were used for pharmacokinetic 

analysis. In Malawian patients, additional blood samples were taken at 15 min and 
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6 h to determine unbound vincristine concentrations. Following withdrawal, blood 

samples were centrifuged at 1,200 g for 10 min at 4°C and plasma was stored at 

-20°C prior to transport to reference laboratories in Amsterdam and Newcastle for 

analysis. 

For the quantification of vincristine in samples analysed in Amsterdam, a previously 

described high-performance liquid chromatography coupled to tandem mass 

spectrometry (LC-MS/MS) method was used.25 Analysis of samples in Newcastle 

was carried out using a validated liquid chromatography-mass spectrometry (LC-

MS) assay. These methods have a lower limit of quantification (LLOQ) of 0.25 and 

0.50 ng/ml respectively. Cross-validation of the assays was carried out involving 

analysis of a selected number of patient samples in both Amsterdam and Newcastle 

laboratories. For the quantification of the protein-unbound vincristine fraction, 

ultrafiltrate was prepared from plasma.

Vincristine pharmacokinetic parameters were calculated for all patients by non-

compartmental analysis using the Stata (Release 10) software package for 

intravenous bolus injection. The area under the plasma concentration-time curve 

(AUC) was calculated from 0 to 24 hours using the trapezoidal rule.  

Statistical differences in numerical patient characteristics between the patient 

populations were investigated using the independent sample t-test. Because of small 

sample size t-test results were verified with a non-parametric Mann-Whitney U test. 

Since the tests coincided, only t-test results are denoted. Difference in categorical 

characteristics were tested with a Fisher Exact test. Pharmacokinetic parameters 

(vincristine clearance and AUC) were 10log-transformed before analysis, because 

of their skewed distribution. Again population differences were tested with an 

independent t-test. Linear regression was used to assess the correlation between 

logAUC and patient characteristics that might influence pharmacokinetics.

Results

Patient characteristics

A total of nineteen patients with localized Wilms tumour were entered onto the 

study, including 11 patients from Malawi and 8 patients from the UK. The mother 

of one Malawian patient refused informed consent. The study population had a 

mean age of 4.6 years (range 1.0 – 9.6 years), mean bodyweight of 17.1 kg (range 

9.3 – 39.7 kg) and mean surface area of 0.71 m2 (range 0.44 – 1.3 m2) and included 

6 girls and 13 boys. Patient characteristics for the 19 evaluable patients are given 

in Table I.
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Mean age was comparable in both groups; 4.5 years in Malawian children, 4.6 

years in children from the UK (p =0.91). Mean body weight was lower in Malawian 

children (15.0 kg) than in UK children (20.2 kg), but not statistically significant 

(p= 0.09). Body surface area was lower in Malawian children but not statistically 

significant (0.65 m2 versus 0.79 m2; p = 0.11).

Nutritional status at diagnosis

We used the Z-score of corrected weight for height (Z-score Wt/Ht) to assess 

nutritional status. In Malawian patients the mean Z-score Wt/Ht was significantly 

lower (–2.3, SD 1.3) than in UK patients (0.42, SD 0.8) (p < 0.0001). Seven of the 

eleven Malawian patients (64%) had a corrected weight for height Z score < -2, 

indicating severe acute malnutrition. Figure 1 shows the range of Z-scores observed 

for Wilms’ tumour patients studied in both Malawi and the UK.

Table 1 Patient characteristics, tumour size and nutritional status

Malawi
N=11

UK
N=8

p-value

Male 9 -82% 4 -50% 0,319

Age (yr) 4,5 ± 2,6 4,6 ± 2,1 0,912

Body weight (kg) 15 ± 3,9 20 ± 8,4 0,091

Surface area (m2) 0,65 ± 0,13 0,79 ± 0,22 0,113

Tumour weight (kg) 2,8 ± 2,1 0,7 ± 0,4 0.007

Z-score corrected weight for height -2,3 ± 1,3 0,4 ± 0,8 <0,0001

Values are n (%) or mean (± sd)

Fig 1 Z-scores (corrected weight for height) observed in UK and Malawian Wilms tumour patient 
populations
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Tumour weight at diagnosis

For Malawian patients, the estimated tumour weight at diagnosis also represented 

the tumour weight when the pharmacokinetic study was carried out. For UK 

patients, the pharmacokinetic study was carried out at a later date, with a mean 

time interval of 1.1 months (range 0.7 – 24 months). In Malawian patients, mean 

tumour weight at diagnosis was higher than in UK patients, with mean tumour 

weights of 2.8 kg (SD 2.1, range 0.9 to 8.2 kg) and 0.7 kg (SD 0.4, range 0.4 to 1.3 

kg) calculated in the two patient populations respectively (p = 0.007).

Vincristine treatment

The mean dose of vincristine administered across the study population was 1.0 mg 

(range 0.4 – 2.0 mg) or 1.43 mg/m2 (range 0.91 – 1.57 mg/m2). Dose reductions (to 

2/3 of the dose) were implemented in two Malawian patients and one UK patient 

because their body weight was below 12 kg. Vincristine doses were not significantly 

different between the two groups. Malawian patients received a mean dose of 

0.94 mg (SD 0.28, range 0.5-1.4 mg) as compared to a mean dose of 1.16 mg (SD 

0.41, range 0.55 – 2.0 mg) in UK patients (p = 0.2). Doses were also comparable 

when expressed in terms of body surface area. Malawian patients received 1.41 

mg/m2 (SD 0.21, range 0.91 – 1.57) compared to 1.45 mg/m2 (SD 0.19, range 1.0 

– 1.56 mg/m2) in UK patients (p= 0.7). Details of vincristine doses administered to 

all patients are provided in Table II.

Vincristine pharmacokinetics

Plasma samples were obtained from 19 patients prior to vincristine administration 

and over a 24h period after administration of vincristine. A total of 6 samples were 

obtained from each of the 11 Malawian study patients, with 5-7 samples obtained 

from 8 patients studied in the UK. All vincristine plasma concentrations in post-

administration samples were above the lower limit of quantification for the assays 

utilised. 

Clearance

Median vincristine clearance (Cl) values of 211.3 ml/min (range 93.5 to 896.5 ml/

min) or 278.0 ml/min/m2 (range 125.5 – 825.3 ml/min/m2) were observed across 

all patients, both Malawian and UK, studied. Mean logClearance was lower in 

Malawian as compared to UK patients, with meanlogCl values of 2.2 ml/min (SD 

0.17, range 2.0 to 2.5) and 2.6 ml/min (SD 0.26, range 2.1 to 3.0) respectively 

(p=0.001). Expressed in terms of body surface area, mean logCl in Malawian 

patients was 2.4 ml/min/m2 (SD 0.14, range 2.1 to 2.6) as compared to 2.7 ml/

min/m2 (SD 0.21, range 2.2 to 2.9) in UK patients (p = 0.001). Figure 2A shows a 
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comparison of vincristine logClearance values in Wilms tumour patients treated in 

the UK and Malawi.

Area under the curve (AUC)   

AUC values of 1.6 to11.4 μg/ml.min were observed across the Wilms’ tumour 

population studied, with logAUC values of 3.2 to 4.1μg/ml.min. Mean logAUC 

values were higher in Malawian than in UK patients, with mean values of 3.8 μg/

ml.min (SD 0.15, range 3.6 to 4.1) and 3.5 μg/ml.min (SD 0.22, range 3.2 to 3.9) 

respectively (p = 0.003). This difference is reflected in, on average, 1.98-fold larger 

vincristine AUC values for Malawian patients than for UK patients (95% confidence 

interval (CI) 1.39, 2.99). A comparison of vincristine logAUC values in these two 

patient populations is shown in Figure 2B.

Table II Vincristine dosing and pharmacokinetic parameters in patients with a Wilms tumour 
treated in the UK and Malawi

Patient Country Vincristine 
dose 
(mg)

Vincristine 
dose

 (mg/m2)

Vincristine 
AUC0-24h 

(ng/ml.min)

Vincristine 
Cl

(ml/min)

Vincristine 
Cl

(ml/min/m2)

1 Malawi 1.0 1.56 4941 202.4 316.2

2 Malawi 1.1 1.45 5207 211.3 278.0

3 Malawi 1.1 1.53 3753 293.1 407.1

4 Malawi 1.4 1.57 5883 238.0 267.4

5 Malawi 0.9 1.41 7467 120.5 188.3

6 Malawi 0.4 0.91 4278 93.5 212.5

7 Malawi 1.1 1.43 11385 96.6 125.5

8 Malawi 0.5 1.11 4142 120.7 268.3

9 Malawi 0.95 1.51 6124 155.1 246.2

10 Malawi 1.0 1.52 8244 121.3 183.8

11 Malawi 0.9 1.55 7745 116.2 200.4

12 UK 2.0 1.54 2231 896.5 689.6

13 UK 1.15 1.53 1858 618.9 825.3

14 UK 0.55 1.0 1591 345.7 628.5

15 UK 1.2 1.56 2925 410.3 532.8

16 UK 1.0 1.41 8310 120.3 169.5

17 UK 1.3 1.53 3455 376.3 442.7

18 UK 0.98 1.51 3153 310.8 478.2

19 UK 1.1 1.49 3855 285.3 385.6

Abbreviations: AUC, area under the plasma concentration-time curve; Cl, clearance
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Analysis of variables possibly influencing AUC

We calculated the log(10)AUC to transform the AUC into a less skewed distributed 

variable which is a (pre)condition to perform a linear regression analysis as presented 

below. Across the whole patient population, age did not explain the difference in 

AUC (p = 0.82) and neither did vincristine dose as expressed per m2 (p = 0.42). Body 

weight (p = 0.3) and vincristine dose (p = 0.6) did not significantly contribute to the 

difference in logAUC.

Fig 2 Vincristine logClearance (A) and logAUC (B) values in UK and Malawian Wilms’ tumour 
patient populations

A 

 
B 
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Fig 3 Relationship between patient nutritional status as determined by Z-score for corrected weight for 
height and logAUC of vincristine in patients with Wilms’ tumour.

Nutritional status

Nutritional status, expressed as Z-score for corrected weight for height, was shown 

to significantly contribute to the difference in logAUC. Linear regression analysis 

indicated that a decrease of -1 in Z-score was associated with a change in log10AUC 

of +0.061 (p = 0.043). This translates into a 13% increase in AUC on the non-

transformed scale, i.e. higher AUC values were exhibited by the more malnourished 

patients. This association is shown in Figure 3.

Tumour weight 

Tumour weight did not significantly contribute to the differences found in logAUC 

across the population studied (p=0.20). In UK patients, tumour weight was estimated 

at diagnosis and pharmacokinetics sampling carried out later. For this reason, we 

also analysed the relationship between tumour size and logAUC separately for the 

Malawian patients only. Again, no significant relationship between tumour weight 

and logAUC was observed (p=0.338).  
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Correlation nutritional status and tumour weight

Nutritional status, as determined by Z-score for corrected weight for height, and 

tumour weight were closely correlated (r = -0.848, p<0.0001). 

Laboratory values patients Malawi

Laboratory values and protein status at diagnosis were documented only for 

Malawian patients and are summarised in Table III. Liver enzymes and creatinine 

were analysed to screen for any dysfunction of liver and/or kidney in these 

malnourished children which might affect vincristine clearance. All laboratory 

values (creatinin, sodium, alkaline phosphatase (AP), alanineaminotransferase 

(ALT)) were within normal limits, except for a slightly increased potassium level in 3 

patients with a maximum of 5.5 mmol/L and a slightly increased levels of aspartate 

aminotransferase (AST), with a maximum of 127 i.u./L, in 10 of 11 patients.

Protein binding of vincristine

Protein status was evaluated in this malnourished patient population to investigate 

whether this affected protein binding of the drug. Nine of 11 patients had an 

albumen level below the normal values of 37 – 55 g/L, with a mean value of 30 g/L 

(range 22 g/L to 38 g/L). Four of 11 patients had a total protein below the normal 

values of 60 - 80 g/L, with a mean value of 65 g/L (range 51 g/L to 82 g/L). The 

fraction of vincristine bound to protein in the Malawian patient population was 

found to be 69.4 % (SD 4.6, range 62.4 – 74.9 %).

Discussion

This study aimed to evaluate the pharmacokinetics of vincristine in Malawian 

patients with a Wilmś  tumour presenting with malnutrition and large tumours, as 

compared to control patients treated with a comparable vincristine dosing regimen 

in the UK. 

A clear difference in nutritional status between the two patient populations was 

found, highlighted by the fact that the patient with the poorest nutritional status in 

the UK group had a higher Z-score than the least malnourished Malawian patient. 

A limitation in this assessment is that the actual pharmacokinetic study was carried 

out in the UK patients at variable times after the tumour weight was estimated. 

Assuming though that most tumours will shrink during preoperative chemotherapy, 

had tumour weight been estimated at the time of the pharmacokinetic study, the 

actual tumour weight would have been lower, the corrected weight higher and 

thus the difference between the two groups even larger. Similarly with respect 
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to tumour weights, which were higher in Malawian patients, it is likely that this 

difference would only have been larger if tumour weight in the UK patients had 

been determined at the time of the pharmacokinetic study.

A significantly lower vincristine clearance and correspondingly higher AUC was 

found in the Malawian children studied. This could be clinically relevant as the 

Malawian patients exhibited vincristine AUC values approximately 2-fold larger than 

those in UK patients. 

Following linear regression analysis, nutritional status (as evaluated with Z-score 

for corrected weight for height) was shown to be a significant contributor to the 

differences in AUC found. A decrease of -1 in Z-score was associated with a 13% 

increase in AUC (p=0.043). In this study, we did not find statistically significant 

evidence for a contribution of tumour weight to the differences in AUC. However, 

we can not exclude a contribution of tumour weight per se in this study, bearing 

in mind that malnutrition and tumour size are highly correlated, the imperfect 

documentation of tumour size in the control patients in this study and the small 

sample size.

It would be interesting to know whether the increased vincristine AUC observed 

in Malawian patients is associated with an increased tumour response. This study 

does not provide data to support or reject that hypothesis. In a previously published 

study, involving many patients included in the current study, we found that tumour 

Table III. Laboratory values at presentation for the Malawian patients

Patient Alb
g/L

37-55

Prot
g/L

60-80

Sod
mM

135-145

Pot
mM

3.5-5.0

Creat
μmol/L

< 80

AP
iu/L
<325

AST
iu/L
<40

ALT
iu/L
<45

1. 29 64 140 4.6 42 176 78 25

2. 24 51 137 4.9 27 89 117 16

3. 22 66 138 4.9 37 77 78 7

4. 25 52 137 4.8 40 214 100 14

5. 34 73 139 3.5 50 62 89 12

6. 30 58 137 5.3 22 133 78 8

7. 38 76 137 5.3 50 111 50 11

8. 34 82 137 4.6 54 84 127 7

9. 28 49 143 4.6 38 45 37 11

10. 35 72 137 5.2 32 89 69 7

11. 31 69 139 4.3 24 54 44 6

Alb = albumen; Prot = Total protein; Sod = Plasma sodium, Pot = plasma potassium; Creat = 
plasma creatinin ; AP = alkaline phosphatase ; AST = aspartate aminotransferase ; ALT = 
alanineaminotransferase g/l = gram/Litre, mM =  mmol/Litre ; iu/L = international units per litre
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responses in Malawian patients with localized disease were comparable to those 

documented in European patients in the SIOP 9 study. In the Malawian patients 6 of 

11 (55%) showed a >50% reduction in tumour size, compared to 52 % of patients 

in the SIOP 9 study.5,9 

An additional question would be whether an increased vincristine AUC is associated 

with an increased toxicity in Malawian patients. In the previous study we found 

that toxicity was increased in Malawian patients compared to European patients.5,9 

The most important toxicity was haematological, with 6 of 10 Malawian children 

treated with two drugs (actinomycin/vincristine) and 5 of 8 children treated with 

three drugs (adding doxorubicin) experiencing grade 3/4 anaemia. It is unknown 

whether this increased toxicity is caused by a reduced patient tolerance, related to 

nutritional status, or due to an increased exposure to the drug in terms of AUC. 

In our study, 69.4 % of the vincristine was found to be bound to proteins in 

Malawian patients. Despite their very low albumen and relatively low total protein 

levels, this percentage of binding is comparable to the percentage of 58% protein 

binding found by Donigian.24

The laboratory values in Malawian patients do not indicate any liver or kidney 

dysfunction associated with malnutrition which would explain the decreased 

clearance and correspondingly higher AUC.

A limitation of this study is that pharmacogenetics in these, racially different, groups 

were not studied. Variation in drug metabolising enzymes such as CYP3A4 and 

CYP3A5, or drug transporters, many of which exhibit racial differences in prevalence 

of genetic variants, can not be ruled out. Expression of CYP3A5, which plays a key 

role in vincristine metabolism, varies significantly according to race, with a greater 

proportion of African-Americans and Asians being high expressors as compared 

to Caucasians.28 However, such an impact of CYP3A5 expression would cause an 

increased clearance in association with an increase in vincristine metabolism, i.e. the 

reverse of the trend observed in our study.

In conclusion, the results of this study show a significantly decreased clearance 

and increased AUC of vincristine in malnourished patients with larger tumours. A 

decrease in vincristine dose may need to be considered in malnourished patients, 

especially if they experience severe toxicity.
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Patient with IV drip for the pharmacokinetic study.

Documenting the time of the blood sampling.
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Implications for clinical practice and 
future research





Implications for clinical practice

When treating children with cancer in a low income country  (LIC), prevention of 

abandonment of treatment is a priority and an effective way of improving treatment 

results. In a country such as Malawi, one needs to provide free medical treatment, 

free food and housing, travel support and good counselling.

Acute malnutrition, superimposed on chronic malnutrition is common at diagnosis 

in children with cancer in Malawi. This increases the risk of profound neutropenia 

in children treated for Burkitt lymphoma. Nutritional support during treatment is 

important.

The intensity of treatment regimens needs to be adjusted (i.e. reduced) to balance 

available supportive care and  therapy tolerance of undernourished patients.

Locally made peanut butter based ready-to-use-therapeutic-food (RUTF), chiponde, 

is an attractive way to give nutritional support. It is a protein and energy rich paste 

supplemented with micronutrients.

Earlier diagnosis is essential to improve the outcome for children with Wilms tumour. 

This must be true of other childhood malignancies in Malawian children. There is a 

need to increase awareness of early signs of childhood cancer.

The local Burkitt lymphoma treatment regimen, with a reported survival of 48% and 

treatment related mortality of 5% is a regimen with appropriately reduced intensity 

and low cost and needs to be promoted for settings similar to that in Malawi.

Implications for future research

Operational research can of itself improve clinical care for the individual child. 

Appropriate research can also help gain insight into local priorities, improve 

registration, adherence to guidelines and improve facilities by attracting  funds.

More data are needed on childhood cancers in Sub-Saharan Africa.

Investments in pathology (to support the clinical diagnosis), travel support (to 

improve the rate of adherence to follow up appointments) and an active follow up 
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system are essential to evaluate treatment results in patients with other diagnoses; 

e.g. Hodgkin’s Disease.

Future areas for research / reporting

Improve the hospital based registration of new patients in Malawi to gain insight 

into local epidemiology.

Wilms tumour: Can we increase the percentage of patient with resectable tumours 

by intensifying or prolonging preoperative chemotherapy? At what cost of treatment 

related mortality?

Wilms tumour: How often is the ‘correct’ postoperative chemotherapy regimen 

chosen when based upon surgical staging instead of pathological stage and grade.

Can we increase survival of patients with Burkitt lymphoma by intensifying 

treatment for those patients who are ‘high risk’ patients based on stage and/or 

tumour response to chemotherapy

Is increased toxicity in malnourished patients with Burkitt lymphoma caused by 

reduced tolerance of the patient or by altered pharmacokinetics of cyclophosphamide 

(decreased clearance).

The effect of malnutrition on the pharmacokinetics, acute toxicity and (long term) 

cardiac toxicity of doxorubicin.

The change of nutritional status during treatment in acutely malnourished patients 

with Burkitt lymphoma with the provision of chiponde. (or; compared to an 

intervention with tube feeding).
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In chapter 1 we discuss childhood cancer care in Sub-Saharan Africa. 

We propose a stepwise approach to improve care for children with cancer in 

balance with and integrated into general paediatric practice. Minimal requirements 

to do this, feasible interventions and specific challenges are also discussed. Feasible 

interventions include curative treatment strategies for patients with Burkitt 

lymphoma and Wilms tumour and adequate symptomatic treatment for patients 

with Kaposi’s sarcoma and others without curative treatment options. Specific 

challenges include advanced stage of disease at presentation, failure to complete 

treatment (abandonment), malnutrition and adapting treatment guidelines to the 

locally available level of supportive care and tolerance of the patients. 

In chapter 2 we describe the perspectives of the parents on the disease of their 

child with cancer and the treatment. This tries to identify  factors which could help  

prevent abandonment of treatment. We found that parents in Malawi are highly 

motivated to continue with treatment if they think that it will cure their child. None 

of the interviewed parents had known the diagnosis (cancer) before arrival in the 

referral hospital. This diagnosis causes fear of recurrence and death. Guardians are 

reluctant to ask health personnel questions about recurrence and outcome. They 

worry that taking frequent blood samples will weaken their child. The side effects 

of the chemotherapy, such as vomiting, are seen as a proof of efficacy.

In chapter 3 we report the nutritional status of children with cancer in Malawi 

at diagnosis. We found that 55 % (70 of 128) of children with cancer in Malawi are 

acutely malnourished at admission. Acute malnutrition is defined as an arm muscle 

area (AMA) below the 5th percentile. Weight for height is not a good assessment 

of malnutrition in these children as large (often abdominal) masses mask the loss 

of body weight and detected malnutrition in only 17.2 % (22 of 128) of children in 

our study. The high rate of acute malnutrition is caused by the high prevalence of 

undernutrition in Malawian children in general, combined with the often delayed 

presentation with a malignant disease. 

In chapter 4 the outcome of a 28 day treatment schedule for children with 

Burkitt lymphoma in Malawi is reported. Forty consecutive patients, with a mean 

age of 6.9 years (range 2-15) years, who presented at Queen Elizabeth Central 

Hospital in Blantyre during 2006, were treated. The initial diagnosis was made on 

clinical grounds and confirmed on fine needle aspirate in 73%. Chemotherapy in all 

patients consisted of cyclophosphamide 40mg/kg on day 1, and 60mg/kg on days 

8, 18, 28. Intrathecal methotrexate 12.5mg and hydrocortisone 12.5 mg were also 

administered on days 1, 8, 18, 28. Two patients died during treatment, 3 patients 

had chemotherapy resistant disease and 35 five patients (88%) achieved a complete 
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clinical remission by day 28. A relapse occurred in 16 patients after 65-311 (median 

137) days. Nineteen patients (48%) are in continued remission for 265-670 (median 

454) days. This short inexpensive (drug cost < 50 USD) treatment schedule with 

limited intensity, cured almost of 50% BL patients in a very resource limited setting.

In chapter 5 we report the association between malnutrition at diagnosis and 

the incidence and outcome of fever and neutropenia in patients with Burkitt 

lymphoma during treatment with the local protocol described in the previous 

chapter. Fifty eight (69 %) of 84 patients with Burkitt lymphoma were acutely 

malnourished at diagnosis with an arm muscle area (AMA) below the 5th percentile. 

Malnutrition at diagnosis was associated with a significantly higher rate of profound 

neutropenia. This association remained significant (OR 12; 95% CI (1.5 - ∞); p=0.012) 

after control for possible confounders such as clinical stage of disease, bone marrow 

involvement and HIV infections. All patients with profound neutropenia, prolonged 

neutropenia and treatment related deaths were malnourished at diagnosis. Four 

(4.9 %) of 81 patients died of treatment related causes; three of them due to a 

Gram negative septicaemia. The results of this study show that the intensity of 

chemotherapeutic regimens has to be adapted to the level of available supportive 

care and patients’ nutritional status and tolerance to avoid unacceptable morbidity 

and mortality. 

In chapter 6 we report the feasibility, toxicity and efficacy of SIOP preoperative 

chemotherapy for Wilms tumour in Malawian children. Wilms tumour 

(WT) has a survival rate of 85-90 % in well resourced countries. Social support 

and counselling were provided to prevent abandonment of treatment. Twenty 

patients were included, with a mean tumour volume at diagnosis of 2500 ml. Eight 

patients (40%) presented with metastases. Six of 11 patients (55%) with localized 

disease and 6 of 8 patients (75%) with metastatic disease had more than 50 % 

tumour reduction after preoperative chemotherapy. Treatment failure was due to 

abandonment of treatment (n=2, 10 %), inoperability (n=5, 25 %) and treatment 

related mortality (n=1, 5%). We concluded that SIOP preoperative chemotherapy 

for Wilms tumour is feasible, tolerated and efficacious in Malawi. Due to late 

presentation with advanced stage of disease, resection was not possible in some 

patients. Early presentation must be encouraged. Despite intense social support 

abandonment of treatment was still a problem. 

In chapter 7 we report the nutritional status of patients with Wilms tumour 

at diagnosis and during treatment. Serum levels of micronutrients were 

documented at diagnosis. During therapy oral feeds were encouraged and a locally 

made ready to use therapeutic peanut butter-based food (‘chiponde’) supplied. 
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A high rate of acute malnutrition was found in patients with Wilms tumour at 

diagnosis (45-55%), much higher than in community controls (11%). Patients (40%) 

and community controls (37%) had a similar, high rate of stunting (low height 

for age),which is a sign of chronic malnutrition. Tumour size at diagnosis and the 

degree of acute malnutrition at diagnosis was correlated; patients with a larger 

tumour had more severe acute malnutrition (r=-0.88, p <0.01). With a supply of 

chiponde, seven of 18 patients had a > 5% increase in corrected weight during 

preoperative chemotherapy. Patients with a better nutritional course had a better 

tumour response to chemotherapy (r =0.52, P <0.05). Surprisingly, few micronutrient 

deficiencies were found, except for low serum levels of vitamin A (44% of patients). 

We concluded that acute malnutrition, superimposed on chronic malnutrition, is 

common in patients with Wilms tumour in Malawi. Earlier presentation needs to be 

encouraged. Chiponde, a peanut butter based ready-to-use-therapeutic-food, is an 

attractive means of nutritional support which needs further evaluation. 

In chapter 8 we report the effect of nutritional status on vincristine 

pharmacokinetics. Patients newly diagnosed with Wilms tumour in Malawi and 

the UK were included. We documented anthropometric parameters, nutritional 

status and tumour size in newly diagnosed patients with Wilms tumour in Malawi 

(n=11) and in the UK (n=8). Vincristine plasma concentrations were measured at 

several time points and vincristine pharmacokinetic parameters (clearance and area 

under the curve (AUC)) calculated. Malawian patients were more malnourished 

with a significantly lower mean Z-score of (corrected) weight for height than 

the UK patients (-2.3 versus 0.42, p <0.0001). Vincristine clearance was lower, 

and exposure to the drug consequently higher in Malawian patients with higher 

mean logAUC values than in UK patients (3.8 versus 3.5 μg/ml.min, p=0.003). 

The difference in AUC values was statistically significantly explained by nutritional 

status (p =0.043). We conclude that malnourished patients in Malawi exhibit lower 

vincristine clearance rates and thus higher AUC values than a comparable patient 

population with a better nutritional status in the UK. In malnourished patients, 

dose reductions of vincristine may need to be considered to prevent an increased 

incidence and severity of toxicity. 
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In hoofdstuk 1 bespreken we de kinderoncologie in Sub-Sahara Afrika.

We beschrijven de status van gezondheid, sterfte en medische zorg voor kinderen 

in dit armste gebied van de wereld. We doen een voorstel voor stapsgewijze 

verbetering van de zorg voor kinderen met kanker. Dit in evenwicht en geïntegreerd 

met de algemeen kindergeneeskundige zorg. De minimale voorwaarden, haalbare 

interventies en uitdagingen specifiek voor Sub-Sahara Afrika worden besproken. 

Deze interventies bestaan onder andere uit curatieve behandeling voor patiënten 

met Burkitt lymfoom en Wilms tumor, adequate symptomatische behandeling 

voor patiënten met Kaposisarcoom en goede palliatieve zorg. De intensiteit van 

behandelrichtlijnen moet worden afgestemd op de lokaal aanwezige ondersteunende 

zorg en tolerantie van de patiënt. Andere specifieke uitdagingen in Sub-Sahara 

Afrika zijn vergevorderde ziekte bij diagnose, ondervoeding van patiënten en 

preventie van het voortijdig staken van de behandeling (‘abandonment’).

In hoofdstuk 2 beschrijven we het perspectief van ouders op de ziekte en 

behandeling van hun kind met kanker. Wij beschrijven factoren die gerelateerd 

zijn aan het voortijdig staken van de therapie (abandonment). Ouders in Malawi 

bleken sterk gemotiveerd om de behandeling af te maken als ze denken dat hun 

kind kan genezen. Belangrijke overwegingen met betrekking tot het afmaken van 

de behandeling zijn de reiskosten, extra kosten tijdens verblijf in het ziekenhuis 

(eten) en de afwezigheid van thuis (verlies van inkomen). Van de geïnterviewde 

ouders was er bij aankomst in het ziekenhuis niet één die de diagnose (kanker) 

vermoedde. Deze kennis veroorzaakte grote angst voor de kans op terugkeer van 

de ziekte en het overlijden van hun kind. De ouders maakten zich ook zorgen over 

frequente bloedafnames die hun kind zouden doen verzwakken. De bijwerkingen 

van de chemotherapie, zoals misselijkheid en braken, werden echter gezien als een 

bewijs van effectiviteit van het medicijn.

In hoofdstuk 3 beschrijven we de voedingstoestand van Malawiaanse 

kinderen met kanker bij diagnose. We vonden dat 55% (70 van 128) van de 

patiënten acuut ondervoed was. Ondervoeding werd gedefinieerd door middel van 

arm anthropometrie. Gewicht voor lengte is niet een goede parameter aangezien 

de grote buiktumoren het gewichtsverlies maskeren. Het hoge percentage 

acute ondervoeding wordt verklaard door de hoge prevalentie van marginale 

voedingstoestand in ‘gezonde’ Malawiaanse kinderen in combinatie met de vaak 

late presentatie met kanker.
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In hoofdstuk 4 beschrijven we de resultaten van een lokaal behandelingsschema 

voor kinderen met Burkitt lymfoom. De helft van de kinderen met kanker 

in Malawi heeft een Burkitt lymfoom. Veertig kinderen werden behandeld. 

De diagnose werd gesteld op klinische gronden en bevestigd met behulp van 

cytologie (microscoop) in 73% van de kinderen. De behandeling bestond uit vier 

keer cyclofosfamide gecombineerd met intrathecale medicatie (methotrexaat en 

hydrocortison). Bij 28 van 40 kinderen was aan het einde van de behandeling de 

ziekte niet meer aantoonbaar. Bij drie kinderen was er onvoldoende tumorrespons 

en twee kinderen overleden tijdens de behandeling. Zestien kinderen kregen een 

recidief. Na een mediane follow up van 454 dagen (range 265 – 670 dagen) zijn 19 

patiënten (48%) vrij van ziekte. Deze korte en goedkope (medicijnkosten < 50 US $) 

behandeling met gereduceerde intensiteit leidt in bijna 50% van de patiënten met 

Burkitt lymfoom in Malawi tot genezing.

In hoofdstuk 5 beschrijven we de associatie tussen ondervoeding bij diagnose 

en koorts tijdens de behandeling bij kinderen met een Burkitt lymfoom. 

Hierbij gaat het vooral om koorts ten tijde van neutropenie (weinig witte 

bloedcellen, verlaagde afweer). Deze kinderen kregen het aangepaste, locale 

behandelingsschema met verminderde intensiteit als beschreven in hoofdstuk 

vier. Achtenvijftig (69%) van de 84 patiënten met Burkitt lymfoom bleken acuut 

ondervoed bij diagnose. Ondervoeding bij diagnose was geassocieerd met een 

significant hoger percentage van ernstige neutropenie (neutro’s < 0.1) tijdens 

behandeling. Deze associatie bleef significant (OR 12; 95% CI (1.5 - ∞); p=0.012) na 

correctie voor mogelijk verstorende variabelen (‘confounders’) als klinisch stadium, 

beenmerginvasie en HIV infectie. Alle patiënten met ernstige en/of langdurige (> 1 

week) neutropenie en alle patiënten die overleden tijdens de behandeling waren 

acuut ondervoed bij diagnose. Vier (5%) van de 81 patiënten overleden tijdens 

behandeling, drie van hen ten gevolge van een gram negatieve sepsis. 

In hoofdstuk 6 beschrijven we de haalbaarheid, toxiciteit en effectiviteit van 

preoperatieve chemotherapie bij patiënten met een Wilms tumor in Malawi. 

Sociale steun en voorlichting werden gegeven om het voortijdig staken van de 

therapie te voorkomen. De behandeling van 20 patiënten wordt beschreven. 

Patiënten kwamen met gevorderde ziekte; bij diagnose was het gemiddelde 

tumorvolume 2500 ml en acht patiënten (40%) hadden metastasen. Meer 

dan de helft van de patiënten had meer dan 50% reductie in tumorgrootte na 

preoperatieve chemotherapie. Geen van de kinderen overleed ten gevolge van 

toxiciteit van de chemotherapie. Acht (40%) patiënten waren in leven na een 

mediane follow up van 8 maanden (range 0 – 18 maanden). Oorzaken voor het 

falen van de therapie waren: abandonment (N=3), een irresectabele tumor ondanks 
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preoperatieve chemotherapie (N=5), sterfte tijdens inleiding voor de operatie (N=1) 

en recidief van de tumor (N=2). Een patiënt stierf aan malaria, twee maanden na 

het beëindigen van zijn therapie voor een laag risico Wilms tumor. We concluderen 

dat preoperatieve chemotherapie haalbaar en effectief is Malawi. Strategieën om 

vertraging in presentatie en voortijdig staken van de behandeling te voorkomen zijn 

van belang om de resultaten te verbeteren. 

In hoofdstuk 7 rapporteren we over de voedingstoestand van patiënten met 

een Wilms tumor bij diagnose en tijdens behandeling. Tijdens de behandeling 

kregen de kinderen ‘chiponde’, een lokaal gemaakte, smakelijke eiwit- en calorierijke 

pasta (‘pindakaas’) speciaal voor ondervoede kinderen. Een hoog percentage (45-

55%) van de patiënten met een Wilms tumor bleek acuut ondervoed bij diagnose, 

een veel hoger percentage dan hun gezonde leeftijdsgenoten thuis (community 

controls) (11%). Patiënten (40%) en community controls (37%) hadden een 

vergelijkbaar, hoog percentage van achtergebleven lengtegroei wat een teken is 

van chronische ondervoeding. Tumorgrootte bij diagnose en de graad van acute 

ondervoeding bij diagnose was gecorreleerd; patiënten met een grotere tumor 

vertoonden vaker acute ondervoeding (r=-0.88, p <0.01). Patiënten met een betere 

respons van de tumor op chemotherapie hadden een gunstiger verloop van hun 

lichaamsgewicht. (r =0.52, P <0.05). Met pindakaas (‘chiponde’) hadden zeven van 

18 patiënten meer dan vijf procent toename van gecorrigeerd lichaamsgewicht 

tijdens preoperatieve chemotherapie. De chiponde blijkt een aantrekkelijke manier 

om deze kinderen extra voedingsondersteuning te bieden.

In hoofdstuk 8 beschrijven we het effect van de voedingstoestand van 

patiënten op de farmacokinetiek van vincristine. Patiënten met een Wilms 

tumor in Malawi (N=11) en Engeland (N=8) werden vergeleken. We documenteerden 

voedingstoestand en tumorgrootte. We bepaalden de bloedspiegels van vincristine 

op diverse tijdspunten en hiermee werden klaring (uitscheiding) en oppervlakte 

onder de bloedspiegelgrafiek (blootstelling) berekend. De voedingstoestand van de 

Malawiaanse patiënten was significant slechter met een lagere gemiddelde Z-score 

van (gecorrigeerd) gewicht voor lengte dan de Engelse patiënten (-2.3 versus 0.42, p 

<0.0001). Vincristine klaring was significant trager en blootstelling aan het medicijn 

dus groter in de Malawiaanse patiënten (p=0.003). Het verschil in blootstelling werd 

statistisch significant verklaard door het verschil in voedingstoestand (p =0.04). We 

concluderen dat ondervoede patiënten in Malawi een tragere vincristine klaring 

hebben dan een vergelijkbare patiënten populatie met betere voedingstoestand 

in Engeland. Om toxiciteit te voorkomen moet een dosisreductie van vincristine in 

ondervoede patiënten worden overwogen.
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Colour photographs
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Colour photographs

The family of one of the patients. The patient is standing in the middle. 
Her mother is standing next to her (2nd from the right side).

‘Mphini’; scratches on the mass made by a traditional healer
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Patients with Burkitt lymphoma; before and two weeks after the start of treatment.

Patient with abdominal Burkitt lymphoma. Patient with jaw Burkitt lymphoma.
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Colour photographs

Boy (3 years old) with a Wilms tumour at diagnosis and after completion of treatment.

Malawian patient (8 years old) presenting with 
a Wilms tumour.

Patient (3 years old) with a Wilms tumour and 
obvious wasting (acute malnutrition).
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Height measuring of the ‘community controls’ during the home visit.

The ‘chiponde’ (ready-to-use therapeutic peanut butter based food) factory in Blantyre, Malawi.



147

Colour photographs

Patient with IV drip for the pharmacokinetic study.

Documenting the time of the blood sampling.
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The ward for children with cancer in Malawi.
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