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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. 
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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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