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Abstract: Advanced stage Burkiit’s lymphoma (BL) is associated with tumor burden. Toxicities from intensive therapies are 

significant. The objectives of this study were to analyze the outcome of patients who could not receive induction chemotherapy 

on time, and were given a 2
nd

 pre-phase (CVP), and to measure the impact of delay on disease outcome. It is a retrospective 

non randomized study included pediatric patients, suffering from Burkitt’s Lymphoma over 8 years period in CCHE. The result 

showed that, four hundred and eight patients were diagnosed as Burkitt’s Lymphoma from July 2007 till October 2015, 286 

patients (70.1%) received induction on time as per protocol, while 122 patients (29.9%) were not fit to receive their induction 

chemotherapy on due time. The delay ranged from 6-45 days. While forty five patients (36.88%) out of the delayed patients 

received 2
nd

 CVP, 16 patients (13.1%) showed relapse/progression. OS among delayed patients who received 2
nd

 CVP versus 

those who were delayed and were able to receive full induction chemotherapy was (76.1%), (88.7%) respectively. OS in 

patients who were delayed versus those who were not delayed was (84%), (85.9%) respectively. In conclusion, in critically ill 

patients delay of chemotherapy in induction phase is important to reduce morbidity and mortality. The delay of chemotherapy 

has no impact on OS in Burkitt’s lymphoma children. A second pre-phase therapy in our opinion should not be adopted for all 

critical ill patients who will not tolerate intensive therapy during early phases of treatment, but instead we recommend a 

recovery from organ toxicity and starting intensive therapy (COPADM) rather than giving 2
nd

 CVP with careful surveillance of 

disease progression.  
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1. Introduction 

Lymphomas represent more than 15% of malignancies in 

children and adolescents [1]. Non-Hodgkin’s lymphomas 

(NHL) in children and adolescents are classified according to 

the WHO classification based on the immunophenotype and 

developmental stage of the lymphoid cells. The mature B-cell 

NHL (Burkitt lymphoma account for about 46% of pediatric 

NHL, and diffuse large cell B-NHL account for about 8% of 

pediatric NHL, and high grade B cell lymphoma) represent 

more than half of pediatric NHL, the other main subtypes are 
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the precursor B and T-cell NHL (lymphoblastic lymphoma 

which account for about 21% of pediatric NHL), and 

anaplastic large T cell lymphoma which is presented by about 

13% of pediatric NHL [2]. Burkitt’s lymphoma was 

associated with poor outcomes before the advent of high 

intensity chemotherapy, probably because of its high 

proliferative rate [3]. 

Advanced stage BL is often associated with heavy tumor 

burden 4-5. Toxicities reported from many of these intensive 

therapies are significant, including neurotoxicity, 

hematological toxicity, nephrotoxicity, hepatotoxicity, and 

cardiotoxicity [4, 5]. 

2. Aim of the Work 

To analyze the outcome of Burkitt’s lymphoma patients 

who could not receive induction chemotherapy on time as per 

LMB 96 protocol at day 8 post pre-induction phase 

chemotherapy with cyclophosphamide, vincristine, 

prednisone, (CVP) because of their critical condition, so they 

were delayed, and only received a second cycle pre- 

induction phase chemotherapy, (CVP). In a critical metabolic 

situation with impaired renal function (or very bulky disease) 

it may be advisable to give consecutive (CVP). Patients with 

renal failure, creatinine clearance <60 ml/min, septicemia or 

other sepsis or grade 3/4 organ toxicity, transaminases > 

10xN for more than 48 hours, a further course of CVP should 

be considered.  

Our aim in this study was to measure the impact of this 

delay and the second CVP on disease outcome.  

3. Patients and Methodology 

A retrospective, non-Randomized study in which all newly 

diagnosed Burkitt’s lymphoma / leukemia patients less 

than18 years old were included from July 2007 till end of 

October 2015 in Children Cancer Hospital Egypt (CCHE). 

Patients were treated according LMB – 96 protocols [1].  

Median follow up was 38.7 months (range 0.49 m to 

106.48 m).  

NHL LBM 96 protocol [1]:  

Group A: Completely resected stage I or completely 

resected abdominal stage II lesions, and was treated by 2 

cycles of COPAD without pre induction phase chemotherapy. 

Group B: All cases not eligible for group A or group C , 

and was treated with pre-induction phase CVP, followed by 2 

cycles induction COPADM3, followed by 2 cycles 

consolidations CYM, and the points of evaluation were post 

pre-induction phase CVP, and post CYM1. 

Group C: CNS involvement, and/or bone marrow 

involvement ≥ 25% blasts, and/or less than 25% reduction of 

the initial mass at time of evaluation post pre-induction phase 

chemotherapy CVP evaluated by CT, followed by 2 cycles 

induction in the form of COPADM8, followed by 2 cycles of 

consolidations in the form of CYV, then received 4 cycles 

maintenance, and the points of evaluation for them were after 

pre-induction phase, and after CYVII, Table 1.  

All patients of group B and group C received pre-induction 

chemotherapy phase (CVP) post confirmation of the 

diagnosis as Burkitt’s Lymphoma by pathology, then as per 

LMB 96, evaluation was done at day 7 of CVP, if good 

response and more than 25% reduction of the initial mass, the 

patient continued as group B and if poor response, the patient 

is upgraded to group C, then both group B and group C 

received induction phase chemotherapy. 

Among group B and C, Patients might receive a second 

pre-induction phase CVP if they suffered from: Renal failure, 

Septicemia, and Grade 3/4 organ toxicity.  

Eligible patients less than 18 years old, had DE novo 

Burkitt’s lymphoma confirmed by pathological diagnostic 

methods, initial work up was done for them including full 

laboratory tests, computed tomographic scans for the whole 

body, and a bone marrow aspirate and bilateral bone marrow 

biopsy. All the patients and their legal guardians provided 

written informed consent. The Kaplan-Meier method was 

used to estimate overall survival, event free survival for all 

groups of the study. We compared induction deaths among 

patients who were delayed to receive their induction 

chemotherapy for their critical condition and patients who 

were not delayed and received their induction chemotherapy 

on time as per protocol. We also compared between the 

outcome for delayed patients and patients received their 

induction chemotherapy on time. 

4. Results 

Four hundreds and eight patients were diagnosed as 

Burkitt’s Lymphoma/leukemia during the whole study period 

(8 years), 286 (70.1%) received induction chemotherapy on 

time. One hundred twenty two patients (29.9%) were not fit 

to receive their induction chemotherapy, due to critical 

metabolic situation with impaired renal function, very bulky 

disease, renal failure, creatinine clearance <60 ml/min, 

septicemia or other sepsis, grade 3/4 organ toxicity, 

transaminases > 10xN for more than 48 hours, a further 

course of CVP should be considered so they were delayed, 

table 2. Out of the 122 patients (29.9%) who were delayed 

for induction chemotherapy, 45 patients (36.8%) received 

2nd CVP, while 77 patients (63.1%) did not receive any 

chemotherapy, as therapy was postponed till improvement of 

clinical condition, or recovery from organ dysfunction, table 

3. The range of delay was from 6-45 days, while the mean 

time for delay was 19.48 days. Out of 45 patients who 

received second CVP, 26 patients (57.7%) had stage III, 

while 19 patients (42.3%) had stage IV, 20 patients (44.5%) 

were group B, while 25 patients (55.5%) were group C, table 

4. Twenty one patients (46.6%) were delayed out of 

septicemia, 20 patients (44.4%) were delayed because of 

organ toxicity, and 4 patients (8.8%) were delayed because of 

renal impairment, table 5.  

Twenty six patients (21.3%) out of the delayed patient died 

table 6. Nine of them (7.3%) died during induction therapy. 

Three of them (2.4%) received 2nd CVP, and died later, table 

7, 8. One of them was stage IV with bone marrow 
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infiltration, at time of induction he had ascites, suffered from 

DIC and sepsis, delayed about 15 days, and died from 

septicemia.  

The second one was stage III, had huge pelvi-abdominal 

mass, at time of induction had tumor lysis syndrome, and 

acidosis. Then was delayed for about 13 days and received 

2nd CVP, and died out of septicemia.  

The third one was stage IV with bone marrow and CNS 

infiltration (group c), at time of induction had bilateral 

pleural effusion and neutropenia, delayed about 18 days, and 

received 2nd CVP, and died during induction with 

septicemia.  

Six patients (66.6%) were delayed to start induction due to 

their critical condition, but they received 

COPADM3/COPADM8 according to their group whenever 

their clinical condition permitted, but unfortunately died 

eventually, table 8. Three patients died out of septicemia, one 

patient died from heart failure, one patient died from 

respiratory failure due to massive pleural effusion, and one 

patient died from MTX toxicity. Seventeen patients (65.3%) 

out of the delayed patients died away from induction later 

during the rest of the protocol. 

Seven patients (5.7%) were critically ill at time of 

induction and received 2nd CVP, were alive at end of 

induction but died later during protocol , 2 patients of them 

delayed out of tumor lysis syndrome, 2 patients had septic 

shock, one patient had CNS insult in the form of acute 

encephalopathy, and 2 patients had 3rd space. The last one 

suffered severe neutropenia.  

One patient died out of disease progression and died on 

first line chemotherapy treatment, 6 of them (4.9%) died on 

2nd line of treatment out of relapse, table 9.  

Ten patients (58.8%) were delayed from their date of 

induction due to their critically ill condition but received 

COPADM3/COPADM8 according to their group, and did not 

die at induction but died later during rest of the protocol, 

seven of them died out of sepsis, while three patients died out 

of disease progression, table 9. 

The overall survival among those who were delayed and 

received CVP was 76.1% (St. Error 7%), while among those 

who were delayed and received COPADM was 88.7% (St. 

Error 4%) with no significant P value (P value 0.369), figure 

1. The Event Free Survival among the 2 groups were71.5% 

(57.2- 85.8) and73.3% (62.5-84.1) respectively with no 

significant P value (P value 0.810), figure 2. 

We also analyzed patients who received their induction on 

time and died during induction who were 15 patients (5.2%) 

(Table 8). Four patients started HDMTX 

(CPADM3/COPADM8) with 3rd space (pleural effusion or 

ascites), two patients were in tumor lysis syndrome, four 

patients had prolonged severe neutropenia, two patients were 

in sepsis, one patient had elevated liver enzymes, and two 

patients had CNS complications.  

All of them died in induction, seven patients died out of 

septicemia, three patients died from CNS complications, 

three patients died out MTX toxicity, and two patients died 

from typhilitis.  

Out of the delayed patients 16 patients (13.1%) showed 

relapse or disease progression, 4 of them (3.2%) delayed and 

received 2nd CVP, 3 patients (2.4%) delayed and received 

COPADM, all of them received 2
nd

 line salvage 

chemotherapy with no response and died out of disease, 

while 6 patients (4.9%) were delayed and relapsed or 

progressed then received 2
nd

 line salvage chemotherapy and 

alive in complete remission, table 9, with overall survival 

84% St. Error 3.7%. 

From the non-delayed patients, 38 patients (13.2%) had 

relapse or disease progression, 33 of them (11.5%) died from 

disease progression, while only 5 are alive in complete 

remission with overall survival 85.9% St. Error 2.2% (Table 

10), with no significant P value between the delayed and non-

delayed patients (P value 0.602) figure 3, and the Event Free 

Survival among the 2 groups were 72.7% (64.3-81.1), and 

77.6% (72.3-82.9) respectively without significant statistical 

difference (P value 0.169) figure 4. 

Table 1. LMB -96 chemotherapy protocol 1. 

 Pre-induction phase Induction X 2 Consolidation x2 Continuation x 4 

Group A -- COPAD --- --- 

Group B  COPADM3 COPADM8 ---- 

Group C  CYM CYV Sequences 

Group A: Completely resected stage I or completely resected abdominal stage II lesions. 

Group B: All cases not eligible for Group A or Group C 

Group C: CNS involvement and/or bone marrow involvement ≥ 25% blasts  

Table 2. Classification of patients into patients received induction chemotherapy on time and others who delayed from time of induction. 

 Total no. of patients Delayed patients Patients not delayed 

No. of patients 408 122 286 

Percent 100% 29.9% 70.9% 

Table 3. Classification of patients into delayed patients and received 2nd CVP, and delayed patients and did not received 2ndCVP. 

 Total no. of delayed patients 
delayed patients and received 2nd 

CVP 

delayed patients and did not 

received 2ndCVP 

No of patients 122 45 77 

Percent 100% 36.8% 63.1% 
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Table 4. Characteristics of delayed patients and received 2nd CVP. 

 No. of patients Percent 

Stage III 26 57.7% 

Stage IV 19 42.2% 

Group B 20 44.4% 

Group C 25 55.5% 

Table 5. Cause of delayed induction chemotherapy. 

Cause of 

delay 
Septicemia Organ toxicity Renal impairement 

No of patients 21 20 4 

Percent 46.6% 44.4% 8.8% 

Table 6. Outcome of delayed Patients. 

Total no. No. of delayed patients Percent 

Alive 96 78.6% 

Death 26 21.3% 

Table 7. Time of death among delayed patients. 

Total number 

26 patients delayed and died 

Percentage 

21% of delayed patients 

Died in induction 9 34.6% 

Died later during protocol 17 65.3% 

 

Table 8. Induction Deaths. 

 Induction Deaths Delayed, received 2nd CVP Delayed, received COPADM Critically Ill , not delayed 

Number 24 3 6 15 

Percentage% 100% 12.5% 25% 62.5% 

Table 9. Outcome of Delayed Patients. 

 Total  
Relapsed 

(2ndCVP) 

Relapsed 

(COPADM) 

Delayed 

(Sepsis) 

Delayed 

(Induction) 
Relapsed/alive 

Delayed 

(relapsed) 

Delayed 

(Died) 

Number 122 7 3 7 9 6 16 26 

Percentage 100% 3.2% 2.4% 5.7% 7.3% 4.9% 13.1% 21.3% 

Table 10. Relapse among non-delayed Patients. 

 Not-Dealyed 
Not-Delayed 

Died relapsed/ progression 

Not-Delayed 

Alive relapsed/ progression 
No.of Not-Delayed 

No. of patients 286 33 5 38 

Percentage% 100% 11.53% 1.74% 13.9% 

 
Figure 1. 5 years overall survival among delayed patients who received 2nd CVP was 76.1% (st. error 7%). Versus delayed patients who received COPADM 

was 88.7% ( st, error 4%). 
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Figure 2. 5 years Event Free Survival among delayed patients who received 2nd CVP 71.5% (57.2- 85.8). Versus delayed patients who received COPADM was 

73.3% (62.5-84.1), (P value 0.81) 

 
Figure 3. 5 years overall survival among delayed patients was 84% (st.error 3.7%), and among non-delayed patients was 85.9% (st. error 2.2%). 
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Figure 4. 5 years overall survival among delayed patients was 72.7% (64.3-81.1), and 77.6% (72.3-82.9) among non-delayed patients, (P value 0.169). 

5. Discussion 

Lymphomas represent more than 8-10%% of malignancies 

in children and adolescents [6]. The most prognostic factors 

for NHL patients are the stage of disease, response to 

treatment and supportive care to treatment toxicity [7]. 

Delayed diagnosis, aggressive stage at presentation, 

malnutrion at presentation all affecting response to treatment 

and increase incidence of organ toxicity in response to 

chemotherapy [8- 10]. Tumor lysis syndrome of rapidly 

growing tumors, as Burkitt lymphoma, is characterized by 

electrolytes and renal disturbance. TLS is potentially fatal 

[11]. Also High-dose MTX is a major cause of toxicities as 

gastroenteritis, MTX encephalopathy [12, 13].  

In Pakistan, (like Egypt) children with Burkitt’s NHL 

presented with stage 3 disease in 91% of cases and 

stage 4 disease in the remainder, stages that are associated 

with much higher morbidity, mortality, and costs of care [14]. 

Intensive chemotherapy is needed to achieve a maximum 

anti-lymphoma effect for high survival rates. Therefore, 

supportive care during the first few weeks of diagnosis is one 

of the biggest challenges in LMIC. Use of a low-intensity 

pre-phase, intensive nutritional support, management of 

infections 

and aggressive hydration to prevent TLS effectively 

reduces early toxic death [15]. 

Toxic death in the first month of therapy can be as high as 

10% [16], but it may be up to 30% in higher-risk patients in 

LMIC (low middle income countries) [17]. Patients whose 

diagnosis is delayed present with more advanced disease and 

a higher risk of malnutrition, TLS, comorbid infections and 

great risk for early toxic death.  

2–5% of patients died within a few hours of arrival to the 

hospital before even completing staging evaluation [15]. 

Nutritional deficiencies in some settings may also increase 

the risk of early toxicity, and chemotherapy dose 

modifications may be necessary in these cases [17]. 

LMB 96 protocol [1] has stated clearly that patients who 

are severely ill or having organ toxicity can have a second 

pre-phase therapy before they start Induction. Our study aim 

was to analyze those patients and see if delaying their 

induction in a highly proliferating malignancy as Burkitt’s 

lymphoma had any impact on the outcome of their disease. 

We had 24 patients who died at induction phase 12.5% of 

them were delayed and had 2nd CVP while 25% of them 

were delayed and had full induction therapy and 62.5% were 

not delayed and although received induction on time, they 

died during induction either out of toxicity and organ failure 

or out of sepsis. Although those are small numbers and 

statistical analysis was not feasible, it was concluded that 

Delay is essential for critically ill patients in induction for 

saving their lives and that a second pre-phase (CVP) is of 

more benefit to those patients.  

In a Moroccan study of burkitt’s lymphoma with a mean 

delay to diagnosis of 41 days (range 10 days–2 months). 

Complete remission was seen in 59% of cases. At a median 

follow up of 45 months disease free survival was 54% [18].  

In a Mexican study 121 patients were submitted to a 

treatment regimen (protocol 8001) and compared with 26 

historical controls treated only with the COP regimen, 

consisting of cyclophosphamide, vincristine, and prednisone. 
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With a median of 39 months, the actuarial rate of disease-free 

survival was 69% at 2 years and 63% at 6 years, compared 

with 36% at 6 years of the control group (COP)  

(p < 0.01) [19].  

There are limited evidence-based practice guidelines and 

literature available that provide guidance for chemotherapy 

changes in pediatric patients with Burkitt's lymphoma who 

are in a poor general condition, or suffering organ 

dysfunction.  

Trials to decrease the doses of systemic methotrexate and 

IT cytarabine along with altering the fractionated schedule 

for cyclophosphamide were designed to reduce the 

substantial treatment-related toxicity , primarily mucositis, 

CNS toxicity, and prolonged myelosuppression [20].  

Publications about delaying therapy in children with 

Burkitt’s lymphoma according to patients’ condition at 

diagnosis are scarce. 

Out of the 122 patients who were delayed only 16 (13%), 

had relapse, or disease progression while (15.9%) patients 

had relapse from the non-delayed group, which denotes that 

giving less intensive chemotherapy during induction period is 

not affecting the outcome of critically ill Burkitt’s 

lymphoma/leukemia patients. 

The overall survival among the group who were delayed 

then received 2nd pre- induction phase chemotherapy (CVP), 

versus those who were delayed then received induction phase 

chemotherapy was (76.1%) (st.error 7%), ( 88.7%) (st.error 

4%) respectively (p=0.369). The overall survival between 

both groups were statistically insignificant, hence a second 

prophase is not superior to induction therapy for delayed 

patients.  

The overall survival in patients, who were delayed versus 

who were not delayed was (84%) (st.error 3.7%), (85.9%) 

(st.error 2.2%) respectively (P=0.602). This insignificant 

relation, denotes that delaying chemotherapy in ill patients 

will not affect the survival. 

More extended randomized studies are needed discussing 

very sick patients presenting with high tumor burden 

burkitt’s lymphoma and best approach to treat them with 

minimizing toxicity from therapy. 

6. Conclusion 

In critically ill patients delay of chemotherapy in induction 

phase is important to reduce morbidity and mortality. The 

Delay of chemotherapy has no impact on OS in Burkitt's 

lymphoma/leukemia patients. A second pre-phase therapy in 

our opinion should not be adopted for all sick patients with 

organ toxicity who will not tolerate intensive therapy during 

early phases of treatment, but instead we recommend a 

recovery from organ toxicity and starting intensive therapy 

(COPADM) rather than giving a 2
nd

 CVP of course with 

careful surveillance of disease progression. 
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