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Abstract  

Burkitt lymphoma (BL) is a highly aggressive curable 
mature B-cell non-Hodgkin lymphoma characterized by 

the deregulation of the c-MYC gene on chromosome 8. 

It has three clinical forms, of which the sporadic type is 

the most common. I conducted this study because the 

literature is deficient to Burkitt lymphoma in Saudi 

Arabia. 

 

Method:  

a retrospective study of 62 patients treated for Burkitt 

lymphoma in the Princess Norah Oncology Center at 

King Abdulaziz Medical City in Jeddah, Saudi Arabia, 

between 2000 and 2017. Patient characteristics, 
progressive-free survival rates, and overall survival 

rates were assessed. 

Results 

The majority of patients were in the high-risk group, 

which was defined as the disease at an advanced stage 

with bone marrow and CNS involvement. The survival 

rates with different treatment protocols were 

comparable to international rates. Less intense 

chemotherapy, such as R-EPOCH, are good 

alternatives for treating Burkitt lymphoma regardless 

of HIV status. Elderly patients have relatively low 
survival rates because only around one-third are cured 

of the disease. Thus, more studies should be conducted 

on high-risk elderly patient populations 
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I. INTRODUCTION  
Burkitt lymphoma (BL) is a highly aggressive mature 

B-cell non-Hodgkin lymphoma characterized by the 

deregulation of the c-MYC gene on chromosome 8.3, 4. 

The three clinical forms of BL are endemic (African), 

sporadic (non-endemic), and immunodeficiency-
associated.5, 11 Each has a different geographical 

distribution. The endemic variant is found in equatorial 

Africa and New Guinea, where it has an incidence rate 

that is approximately 50 times greater than in the 

United States.6 The male-to-female incidence ratio is 

approximately 2:1. The sporadic type accounts for 1–
2% of all non-Hodgkin lymphoma in adults, is the most 

common type globally, and has a male-to-female 

incidence ratio of approximately 3:1. The 

immunodeficiency-associated variant is primarily seen 

in patients with human immunodeficiency virus (HIV) 

infection and less commonly in patients with other 

causes of immunodeficiency, such as organ transplant 

recipients. In HIV-positive patients, BL typically 

affects those with a CD4 count of > 200 cells/µL. In 

comparison with most other HIV-associated 

lymphomas, the incidence of BL in the HIV-positive 

population has not decreased with the advent of potent 
antiretroviral therapies. NCI reports a CR rate of 90%1 

and a two-year event-free survival rate of 92% with 

intense chemo-immunotherapy treatment protocols.2 

Different chemotherapy-intensive protocols have been 

used to treat BL, including HCVAD, 

CODOXM/IVAC,7, 8, 9, 10, and REPOCH, which 

Dunlevy introduced in 2013, all of which have 

relatively good health outcomes, regardless of whether 

the patient is infected with HIV.12  

We conducted this study because we found that the 

literature is deficient to Burkitt lymphoma in Saudi 
Arabia, to understand how its occurrence compares to 

international data, and determine how its outcomes 

differ about treatment regimen. 

 

Patients and methods 

Patient selection and clinical data collection 

All patients were at least 14 years old who were 
diagnosed with and treated with Burkitt lymphoma in 

the Princess Norah Oncology Center at the King 

Abdulaziz Medical City in Jeddah, Saudi Arabia, 

between 2000 and 2017. We reviewed clinical records. 

We only included cases that had sufficient clinical data 

available for calculating event-free survival (PFS) and 

overall survival (OS) rates. As a result, a total of 62 

patients were included in our study. We analyzed 

patient characteristics and calculated PFS and OS rates. 

Pathology assessment 

http://www.internationaljournalssrg.org/IJMS/paper-details?Id=226
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All pathologies were reviewed in our lab. We included 

patients who had morphological pictures with 

proliferative indices > 90 and immunophenotypic 

characteristics of Burkitt lymphoma. Patients who were 

revealed to have MYC-translocation by cytogenetic 
testing or fluorescence in situ hybridization were 

considered supportive in special cases but were not 

required for selection. 

Chemotherapy regimens 

Details on the chemotherapy regimens received by the 

patients included in this study are summarized in 

Table 1. All treatment regimens included rituximab 

administration. 

 

        Table 1. Types of chemotherapy received 

 

Chemotherapy 

protocol  

No. of 

patients 

Percentage of 

patients 

RCODOX-
M/RHCVAD 

(intensive) 

36 58.1% 

DA-R-EPOCH 

(less intensive) 

17 27.4% 

RCHOP/RCVP 

(palliative) 

9 14.5% 

 

Results 

Patient characteristics and chemotherapy regimens 

A total of 90 patients were initially identified for 

inclusion in this study, of which 28 were excluded 

because they had incomplete records or different 

diagnoses, resulting in 62 patients being included in this 

study. Slightly over half of them were over 45 years 
old, and approximately 60% were male. Approximately 

92% were in the high-risk group according to the NCI 

risk classification. The performance status was 1–2 for 

58% of the patients. The majority of the patients had no 

comorbidities. Approximately 5% of the patients had 

multiple comorbidities, such as diabetes mellitus, renal 

impairment, and liver disease. Table 2 contains patient 

characteristic summary information. 

 

Table 2. Patient characteristics 

 

Patient 

characteristic 

No. of 

patients 

% of patients 

Age 

< 45 years old 

> 45 years old 

 

32 

30 

 

51.6 

48.4 

Gender 

Male 

Female 

 

25 

37 

 

40.3 

59.7 

B symptoms 

Yes 

No 

 

39 

19 

 

62.9 

30.6 

N/A 4 6.5 

ECOG 

1-2 

3-4 

N/A 

 

36 

8 

18 

 

58.1 

12.9 

29 

Comorbidities 

None 

DM 
Single 

comorbidities 

other than DM 

Multiple 

comorbidities 

 

42 

12 
5 

 

3 

 

67.7 

19.4 
8.1 

 

4.8 

HIV+VE 

HIV-VE 

9 

53 

14.5 

85.5 

CNS+VE 

CNS-VE 

N/A 

13 

47 

2 

21 

75.8 

3.2 

BM+VE 

BM-VE 

23 

39 

37.1 

62.9 

PLT 

< 100 

> 100 

 

11 

51 

 

17.7 

82.3 

LDH 
Normal 

High 

 
6 

56 

 
9.7 

90.3 

Low Risk 

High Risk 

5 

57 

8.1 

91.9 

 

The records analysis revealed that 14.5% of the patients 

were HIV-positive, 75.8% were CNS-negative, and 

21% were CNS-positive. More than one-third of the 

patients had bone marrow involvement upon diagnosis. 

Just over half of the patients had platelet counts less 

than or equal to 100 upon diagnosis. A significant 

majority of the sample was categorized as high-risk and 

had high LDH readings. Most of the patients suffered 

from febrile neutropenia toxicity. Less than two-thirds 
of the sample received intensive chemotherapy. The 

CR/PR rate was 90.3%, and 8.1% of patients suffered 

treatment-related death. 

The two-year OS rate was 77.6 ± 5.6% (Table 3) and 

the two-year PFS rate was 59.8 ± 6.4% (table 4). CNS-

positivity was correlated with poor OS and PFS 

durations (P-value ≤ 0.05). Similarly, patients with 

multiple comorbidities and bone marrow involvement 

had the relatively short OS and PFS durations. HIV 

status and chemotherapy protocol did not affect OS and 

PFS durations. 
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Table 3. Two-year OS rates. 

 No. of 

patients 

Two-year 

OS rates 

P-value 

OS 62 77.5 ± 

5.6% 

 

Age 
< 45 

> 45 

 
32 

30 

 
87.1 ± 6% 

66 ± 9.3% 

0.249 

Gender 

Female 

Male 

 

25 

37 

 

74.2 ± 

9.1% 

80 ± 6.8% 

 

0.827 

Comorbidities 

None 

DM 

Single 

comorbidities 

other than DM 

Multiple 
comorbidities 

 

42 

12 

5 

 

3 

 

81.5 ± 

6.4% 

82.5 ± 

5.5% 

84.3 ± 

13.1% 
 

0% 

 

0.001 

HIV+VE 

HIV -VE 

9 

53 

49.4 ± 

22.8% 

78 ± 5.9% 

0.43 

CNS+VE 

CNS-VE 

N/A 

13 

47 

2 

68.4 ± 

13.1% 

84.3 ± 

5.5% 

0% 

0.096 

BM+VE 

BM-VE 

23 

39 

63.8 ± 

10.4% 

85.6 ± 6% 

0.014 

Chemotherapy 

Protocol 

Intensive 
R-EPOCH 

Palliative 

 

36 

17 
9 

 

77.2 ± 

7.1% 
75.7 ± 

12.4% 

64.8 ± 

16.5% 

0.548 

 

Table 4. Two-year PFS rates. 

 No. of 

patients 

Two-year 

OS rates 

P-value 

PFS 62 59.8 ± 

6.4% 

 

Age 

< 45 

> 45 

 

32 

30 

 

65.6 ± 

8.4% 
53.4 ± 

9.6% 

0.424 

Gender   0.494 

Female 

Male 

25 

37 

63.7 ± 

9.7% 

56.8 ± 

8.5% 

Comorbidities 

None 

DM 
Single 

comorbidities 

other than DM 

Multiple 

comorbidities 

 

42 

12 
5 

 

3 

 

59.5 ± 

7.6% 
72.2 

±13.8% 

75 ± 

21.7% 

 

0% 

0.001 

HIV+VE 

HIV-VE 

9 

53 

50.8 ± 

17.7% 

61.5 ± 

6.8% 

0.365 

CNS+VE 

CNS-VE 

N/A 

13 

47 

2 

40.4 

±14.9% 

67.6 ± 
6.9% 

0% 

0.017 

BM+VE 

BM-VE 

23 

39 

45.5 ± 

10.8% 

61.5 ± 

6.8% 

0.365 

Chemotherapy 

Protocol 

Intensive 

R-EPOCH 

Palliative 

 

36 

17 

9 

 

60.1 ± 

8.3% 

73.3 ± 

11.4% 

33.3 ± 

15.7% 

0.209 

 
Discussion 

Burkitt lymphoma is curable, but there is a lack of data 

about its behavior and response to Saudi Arabia's 

treatment. We conducted this retrospective single-

center study about Burkitt lymphoma to help overcome 

this lack of data. 

Most of our patients were in the high-risk group and 

had similar age and gender distributions found in 

international data. 

Most of the HIV-positive patients discovered that they 
were HIV-positive upon presentation. There was no 

correlation between CD4 count and disease response or 

behavior. 

Burkitt lymphoma is typically aggressively treated with 

intense chemotherapy using the Magrath or HCVAD 

protocol. The survival rates of patients in this study are 

comparable to those treated in other centers. 

The median patient age in this study was 45 years old, 

whereas the median age of patients in another study 

was 69 years old.19 Age has a multifactorial effect on 

health outcomes and is correlated with increased 
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treatment toxicity.9 Most of the patients presented with 

B symptoms, which is similar to the results of another 

study.11 The performance status results in this study 

were similar to those in two other studies.8, 19 Most of 

the patients in this study who received intensive 
chemotherapy received either Hyper-CVAD or R 

CODOX-M/IVAC, which is similar to the results of 

several other studies.9, 13, 14 

In this study, 21% of patients were CNS-positive, 

which is different from another study that found only a 

single patient with CNS involvement.19 CNS 

involvement is expected in 15% of Burkitt lymphoma 

cases.9 A retrospective multicenter study with similar 

patient demographic characteristics as the patients in 

this study found that 42% presented with bone marrow 

involvement. Additionally, they found that 54% of 

patients had high LDH, while in this study, over 90% 
did.8 A significant number of patients in this study were 

characterized as high-risk, unlike another study in 

which only 10% were.12 

In this study, CNS-positivity was positively correlated 

with health outcomes. This result was similar to that 

found in another study which found that CNS-positivity 

in childhood and adolescence was negatively correlated 

with health outcomes.15 It was also the strongest 

predictor for relapse. 

In this study, bone marrow involvement was negatively 

correlated with health outcomes. This result was similar 
to those in other studies, which found that bone marrow 

involvement was negatively correlated with predicted 

health outcomes.15, 16 In this study, there was a strong 

correlation between having multiple comorbidities and 

predicted health outcomes unique to the Saudi Arabian 

population. A recent study on the complications and 

comorbidities among Saudi Arabian diabetic patients in 

northern Saudi Arabia reported that peripheral 

neuropathy, retinopathy, diabetic septic foot, and 

amputation occurred in 40%, 38%, 14% 4% of patients 

respectively. Out of the 50 patients included in that 

study, 12 (24%), 18 (36%), and 8 (16%) had thyroid 
disease, dyslipidemia, and renal complications, 

respectively.18 In this study, all HIV-positive patients 

received REPOCH therapy with HAART medications 

to control viral activity. This study showed that HIV 

status did not influence OS or PFS durations, which 

was similar to another study in which HIV-positive and 

-negative patients received REPOCH chemotherapy 

which revealed that the groups had similar four-year 

PFS and OS durations.10–12 The fact that the survival 

rate in our study was 75.7 ± 12.4 might have been a 

product of the fact that this protocol was used to treat 
CNS-positive HIV-positive patients. 

The older patients in our study had positive health 

outcomes despite receiving less intensive palliative 

chemotherapy, especially those without significant 

comorbidities. Thus, more studies should be conducted 

on elderly patients receiving less intensive palliative 

chemotherapy. 

 

Limitations 

The study had strengths and limitations. Much of the 
literature does not address Burkitt lymphoma in elderly 

patients, so this study makes a significant contribution 

in showing that age is not a cause of X. However, this 

study was limited in that it was retrospective. However, 

its results can serve as an epidemical baseline for 

Burkitt lymphoma in PNOC. 

 

Conclusion 

Burkitt lymphoma is a highly aggressive disease. The 

initial evaluation of patients plays a major role in 

developing a therapeutic plan. This study’s results 

showed that CNS status, bone marrow involvement, 
and the presence of multiple comorbidities affect OS 

and PFS durations. Future studies should be 

prospective, include cytogenetic information, and be 

conducted with patients from multiple centers on the 

national level. Future studies should also be conducted 

solely focused on elderly patients to determine the 

optimal treatment option for them. 
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