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Treatment of adult Burkitt lymphoma with pediatric inspired chemotherapy protocols usually results in 

high cure rates with significant toxicity. Here, we report our experience with Cancer and Leukemia 

Group B1002 protocol.
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Burkitt Lymphoma [BL] is highly aggressive B cell non-hodgkin lymphoma [NHL] characterized by 

high proliferation rate [Ki 67 around 100%] and deregulation of MYC gene. It is more common in 

pediatric age group, peaking around the age of 10 years, while in adults, it accounts only for about 

1% of all NHL.

Clinically, it often presents with rapidly enlarging masses and involvement of extranodal sites, 

especially the bone marrow and the central nervous system [CNS]. Because of its rapid growth, early 

diagnosis and prompt initiation of treatment is important. 

Treatment of BL in adults is challenging because of lack of randomized trials to define the best 

initial regimen. Most of the first line regimens are adopted from intensive pediatric protocols and 

include a combination of anthracycline, alkylator, vincristine, etoposide and agents to treat and 

prevent CNS disease.

Cancer and Leukemia Group B [CALGB] developed an intensive regimen [CALGB 9251] that initially 

included multi-agent chemotherapy with prophylactic cranial radiotherapy and 12 intrathecal 

chemotherapy [ITC].As 61% of patients developed severe neurological toxicity in the first cohort, in 

the second cohort of patients, prophylactic cranial radiotherapy was given only to patients with 

bone marrow involvement and only 7 ITC doses were administered. The 5-year overall survival [OS] 

was 52%. In a follow-up study [CALGB 1002], addition of Rituximab resulted in improvement of 4-

year event free survival [EFS] and OS to 78% and 74% respectively.  

CALGB1002 protocol was used for treatment of most BL cases in our center. The aim of our study is 

to describe characteristics and outcomes of adult BL patient treated with CALGB 1002 protocol.  

Files of adult patients diagnosed with Burkitt lymphoma and treated with CALGB1002 protocol in 

King Hussein Cancer Center between 2008 and 2017 were reviewed.

19 patients were included, 12 (63%) were males. The median age was 33 years (range: 19–65). 11 

patients (58%) had advanced-stage disease, 14 (73.6%) had extra-nodal involvement. CNS 

involvement was found in 2 patients (10.5%), and bone marrow involvement was found in 2 patients 

(10.5%). and 13 patients [68%] had a high risk disease

. Correlation between different clinical and laboratory variables with event free survival [EFS] and 

overall survival [OS] by univariate and multivariate analysis utilizing the backward stepwise Cox-

regression model. EFS and OS were blotted using Kaplan Meir curves.

For further information or questions,please send an email to: maakoseh727@gmail.com

CALGB1002 protocol was used for treatment of most BL cases in our center. The aim of our study is to 

describe characteristiacs and outcomes of adult BL patient treated with CALGB 1002 protocol

RESULTS
Median time to starting treatment was 11 days [range: 8-56 days]. Total of 106 cycles were given, median time 

between them was 23 days [range: 19-84 days]. All patients were given rituximab. A median of 6 doses of ITC were 

given [range: 2-6]. 3 patients [15.8%] were given cranio-spinal radiotherapy. Sixteen patients [84%] achieved complete 

response [CR] while the other three patients failed to achieve CR [one had a partial response, one died because of 

chemotherapy related sepsis before having a response evaluation and one developed disease progression]. 

After median follow-up of 36 months, both 3-year EFS and OS rates were 78.9%. Four patients [21.1%] died; two 

because of disease progression and the other two because of chemotherapy related complications. When patients were 

stratified according to the IPI, there was significant difference in 3-year OS rates between patients with low IPI vs. 

intermediate or high IPI [100% vs 60%, p=0.038]. On the other hand, 3-year OS rates were not significantly different 

between patients with low risk and high disease [100% vs 69%, p= 0.147]

Univariate analysis showed that abnormal LDH, intermediate or high IPI and bulky disease correlated with worse OS. 

However, none of these factors was significant on multivariate analysis.  

Hematological toxicities including grade III-IN neutropenia and thrombocytopenia were both found in 88% of patients respectively and 

febrile neutropenia in 89% of patients. The most important grade III-IV non-hematological toxicities were mucositis in 13 patients [72%]. 

Two patients [10.5%] died because of chemotherapy related toxicities, one after the second cycle and the second after the fifth cycle. 

Although CALGB 1002 protocol can be timely administered to most adult Burkitt lymphoma patients, it is 

associated with significant toxicity. A risk-adapted approach and consideration of other, less toxic 

chemotherapeutic regimens should be considered, especially in the older age group.

Variable n=(19) Number [%]

Age Median is 33 (19-65)

Age >60 1 (5.3%)

Male 12 (63%)

Stage

I-II

III-IV

8 (42.1%)

11(58%)

ECOG performance status

0-1

2 or more

15 (78.9%)

4 (21.1%)

High LDH 10 (52.6%)

Extranodal involvement

Number of extranodal sites

1

>1

Bone marrow involvement

CNS involvement

Bulky disease

14 (73.6%)

7 (36.8%)

7 (36.8%)

2(10.5%)

2(10.5%)

5 (26.3%)

B symptoms 5 (26.3%)

Risk classification

Low risk

High risk

6 (31.5%)

13 ( 68.5%)

International prognostic index

Low (0-1)

Low-intermediate (2)

High –intermediate (3)

High (4-5)

9 (47.3%)

4 (21.1%)

3 (15.8%)

3 (15.8%)

adverse event first cycle

second 

cycle* third cycle fourth cycle fifth cycle

sixth 

cycle**

post any 

cycle

grade III-IV 

neutropenia 16(84%) 9(50%) 12(66%) 7(38%) 11(61%) 8(50%) 16(88%)

grade III-IV 

thrombocytopenia 15(78%) 5(27%) 13(72%) 4(22%) 12(66%) 7(43%) 16(88%)
elevated liver 

enzymes 9(47%) 9(50%) 7(38%) 8(44%) 9(50%) 8(50%) 14(77%)

elevated bilirubin 3(15%) 2(11%) 3(16%) 2(11%) 4(22%) 2(12%) 6(33%)

kidney impairment 1(5%) 3(16%) 2(11%) 3(16%) 4(22%) 3(18%) 11(61%)

grade III-IV mucositis 9(47%) 11(61%) 9(50%) 7(38%) 8(44%) 7(43%) 13(72%)

Febrile neutropenia 15 (78%) 9 (47%)

10 

(55.5%) 6(33%)

10(55.5%

) 6 (35%) 17 (89%)

Univariate analysis Multivariate analysis

Variable P value OR P value

Age on diagnosis > 60 0.62

Ann Arbor stage III-IV 0.06

Serum LDH level >1× normal 0.04 70.66 0.97

>1 extranodal site 0.55

bone marrow involvement 0.68

CNS involvement 0.68

International Prognostic Index 0.04 70.66 0.97

B symptoms 0.30

Bulky disease 0.01 11.37 0.49
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Event free survival :

Overall survival according to international 
prognostic index (IPI)

reported adverse events after each cycle

Univariate and multivariate analysis

Overall survival in low and high risk patients, p=0.138. 

Conclusion
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