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A recent population-based study on 2000 adult patients with Burkitt lymphoma
presented a novel score that takes into account age, race and clinical stage to
prognosticate survival. The outcome of patients with Burkitt lymphoma has
improved in the last decade, likely due to intensive chemotherapy regimens and
anti-CD20 monoclonal antibody therapy. There is, however, a lack of improve-
ment in the outcome of patients older than 60 and in black patients. In this
article, we discuss the findings of that study as well as the areas of uncertainty
and/or disparity in the prognosis of patients with Burkitt lymphoma.

Burkitt lymphoma (BL) is a highly
aggressive lymphoma characterized by a
translocation involving the c-MYC onco-
gene located on chromosome 8. Despite
its aggressive nature, reasonably high
cure rates can be achieved. The treat-
ment of patients with BL almost invaria-
bly involves intensive combination
chemotherapy and central nervous sys-
tem prophylaxis [1,2]. Traditionally,
pediatric and adult populations have
been treated rather similarly, with the
former population having better out-
comes, presumably due to better
tolerability [3]. The addition of the anti-
CD20 monoclonal antibody rituximab
(Rituxan�, Genentech, South San
Francisco, CA, USA) to conventional
chemotherapy regimens has improved
response rates in various small studies,
but a benefit of this addition on the sur-
vival of BL patients has not been vali-
dated in large, randomized controlled
trials [4].

The prognosis of adult patients with
BL is variable, and the data on prognos-
tic factors are rather scant. Early on
(1980), a study on 42 patients with Afri-
can BL concluded that markers of the
burden of disease such as stage, lactate
dehydrogenase and uric acid levels were
the most important prognostic factors [5].
More recently, a medium-sized popula-
tion-based study from Sweden (n = 156
BL patients) and a small study from

Singapore (n = 40 patients) identified
age, clinical stage and performance status
as prognostic factors [6,7]. In the Swedish
study, the 2-year overall survival (OS) of
adult patients with BL ranged between
30 and 90%, depending on the number
of risk factors identified. Interestingly,
the addition of rituximab did not seem
to improve outcomes [7]. The impact on
prognosis of HIV infection and the
increasing use of antiretroviral therapy is
currently unknown, as this population
encompasses approximately 20% of BL
cases in the USA.

A recent population-based study using
the Surveillance, Epidemiology, and End
Results (SEER) database have further
refined prognostic factors in BL [8]. The
study included 2284 adult BL patients
from 1998 until 2009 in whom BL was
the first malignancy. It is important to
note that the outcome of interest was
relative survival (RS) rather than the typ-
ically used OS. RS is the ratio of the
observed survival rate in a population
(i.e., OS) to the expected survival rate
from a similar population of cancer-free
individuals [101]. Older age, black race
and advanced stage were associated with
significantly worse outcomes. Based on
these results, a prognostic score was
generated assigning 1 point for age 40–
59 years or black race, 2 points for age
60–79 years or stage III/IV and 4 points
for age ‡80 years. The patients were
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classified as low (0–1 points), low-intermediate (2 points),
high-intermediate (3 points) and high risk (‡4 points), with
5-year RS rates of 71, 55, 41 and 29%, respectively.

The survival analysis in BL patients over the past decade
only showed improvement in patients younger than 60 years
of age. In the time period analysis, the 3-year RS in patients
20–39 years increased steadily during the 1990s likely due
to the introduction of intensive regimens, and continued
improving during the 2000s, which correlates with the intro-
duction of rituximab. The group of patients 40–59 years
also experienced an improvement during these two periods
although at a lower degree than the younger cohort. How-
ever, patients >60 years did not seem to obtain benefit from
intensive regimens or rituximab. One could hypothesize that
to benefit from rituximab, one should first benefit from
intensive regimens. These findings solidify age as the most
powerful prognostic factor in BL. However, whether survival
in BL is a function of age due to tolerability and/or toxicity
issues, or whether older patients are more resistant to
chemoimmunotherapy needs to be further investigated.

Not surprisingly, clinical stage appeared to be the second
most important prognostic factor. However, the staging sys-
tem used by SEER (i.e., Ann Arbor), although a commonly
used system and reliable reflection of the burden of disease,
may not be ideal in BL, as it does not accurately portray the
extent of extranodal involvement. For this reason, other stag-
ing systems such as the St. Jude/Murphy are used mainly in
pediatric populations. However, such staging systems were
developed when surgery was routinely used for diagnostic
and therapeutic purposes. Due to the advent of highly effec-
tive chemotherapy, surgery is no longer considered a standard
of care for BL. It is likely, however, that other markers of
burden of disease such as lactate dehydrogenase levels or
bone marrow involvement could also be of value for survival
prognosis in patients with BL.

A novel finding was the significantly worse outcomes in
blacks compared with other races. The etiology of this is
unclear as the trend was independent of socioeconomic sta-
tus, although access to care data was not available. A higher
proportion of black patients do present with stage IV disease
but the outcomes are inferior regardless of stage. Interest-
ingly, the period analysis showed a lack of benefit in blacks
seen during the 2000s (rituximab era). Few studies have sug-
gested that black patients are less likely to receive chemother-
apy or rituximab as part of their therapy [9]. However, it is
unclear whether the source of the disparity is a lack of health-
care access, refusal of therapy or a distinct metabolism of
chemoimmunotherapy in such demographic. Another
population-based study using the SEER database that
included pediatric patients also confirms our findings of poor
outcomes in black patients with BL [10]. Furthermore, other

epidemiological studies have associated blacks with worse
outcomes in diffuse large B cell and Hodgkin lymphoma
[11,12]. Certainly, additional research should be performed to
address these disparities.

BL remains a potentially curable disease and cure should
be the goal of our therapy, whenever possible. Based on
recent studies, the prognosis of patients with BL has
improved with the advent of intensive chemotherapy and rit-
uximab. The prognostic tool described above has several
potential applications. First, it provides meaningful informa-
tion that practitioners can include in their clinical discussions
with patients and families. Second, it could be used in the
design of prospective clinical trials to uniform interpretation.
Finally, specific groups of patients who might not benefit
from our current strategies have been identified (i.e., patients
older than 60 and blacks). In such cases, moving away from
toxic and potentially useless regimens might be the more
humane pathway but, overall, it provides a platform to focus
our research efforts on improving therapies for these patients.
One approach would be intensifying therapy with the intro-
duction of high-dose chemotherapy followed by autologous
stem cell transplant. A recent study has shown improvement
in survival in patients with high-risk diffuse large B-cell lym-
phoma who underwent autologous stem cell transplant [13].
However, tolerability could be an issue and this approach
would be reserved for patients with excellent performance sta-
tus. A second approach would be to move away from stand-
ard chemotherapy and use new generation drugs such as
monoclonal antibodies, antibody–drug conjugates or B-cell
receptor modulators such as Bruton tyrosine kinase or phos-
phatidylinositol-3-kinase inhibitors. For instance, blinatumo-
mab, a bi-specific T-cell engager monoclonal antibody, is a
novel molecule with two variable regions, one specific for
CD3 and one targeting CD19; hence, allowing effectors
T cells to come into direct contact with malignant B cells [14].
Blinatumomab has shown to be of benefit in patients with
relapsed B-cell acute lymphoblastic leukemia, a disease
equally aggressive as BL [15]. The careful design and execution
of prospective multi-institutional studies focusing on BL
patients less likely to benefit from standard regimens
are needed.

Financial & competing interests disclosure

The authors have no relevant affiliations or financial involvement with

any organization or entity with a financial interest in or financial con-

flict with the subject matter or materials discussed in the manuscript.

This includes employment, consultancies, honoraria, stock ownership or

options, expert testimony, grants or patents received or pending or

royalties.

No writing assistance was utilized in the production of this

manuscript.

Editorial Castillo & Nadeem

doi: 10.1586/14737140.2014.866042 Expert Rev. Anticancer Ther.

E
xp

er
t R

ev
ie

w
 o

f 
A

nt
ic

an
ce

r 
T

he
ra

py
 D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
17

0.
22

3.
20

7.
75

 o
n 

12
/1

3/
13

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



References

1 Cortes J, Thomas D, Rios A et al.
Hyperfractionated cyclophosphamide,

vincristine, doxorubicin, and dexamethasone

and highly active antiretroviral therapy for

patients with acquired immunodeficiency

syndrome-related Burkitt lymphoma/

leukemia. Cancer 94(5), 1492–1499 (2002).

2 Mead GM, Sydes MR, Walewski J et al. An
international evaluation of CODOX-M and

CODOX-M alternating with IVAC in adult

Burkitt’s lymphoma: results of United

Kingdom Lymphoma Group LY06 study.

Ann. Oncol. 13(8), 1264–1274 (2002).

3 Magrath IT, Janus C, Edwards BK et al. An
effective therapy for both undifferentiated

(including Burkitt’s) lymphomas and

lymphoblastic lymphomas in children and

young adults. Blood 63(5), 1102–1111

(1984).

4 Thomas DA, Faderl S, O’Brien S et al.
Chemoimmunotherapy with hyper-CVAD

plus rituximab for the treatment of adult

Burkitt and Burkitt-type lymphoma or acute

lymphoblastic leukemia. Cancer 106(7),
1569–1580 (2006).

5 Magrath I, Lee YJ, Anderson T et al.
Prognostic factors in Burkitt’s lymphoma:

importance of total tumor burden. Cancer
45(6), 1507–1515 (1980).

6 Kian TC, Miriam T, Richard Q et al.
Clinical characteristics, prognostic factors

and outcomes of Burkitt lymphoma in adult

Asians. Leuk. Lymphoma 49(4), 824–827

(2008).

7 Wasterlid T, Jonsson B, Hagberg H et al.
Population based study of prognostic factors

and treatment in adult Burkitt lymphoma:

a Swedish Lymphoma Registry study. Leuk.
Lymphoma 52(11), 2090–2096 (2011).

8 Castillo JJ, Winer ES, Olszewski AJ.

Population-based prognostic factors for

survival in patients with Burkitt lymphoma:

an analysis from the Surveillance,

Epidemiology, and End Results database.

Cancer 119(20), 3672–3679 (2013).

9 Flowers CR, Fedewa SA, Chen AY et al.
Disparities in the early adoption of

chemoimmunotherapy for diffuse large

B-cell lymphoma in the United States.

Cancer Epidemiol. Biomarkers Prev. 21(9),
1520–1530 (2012).

10 Costa LJ, Xavier AC, Wahlquist AE et al.
Trends in survival of patients with Burkitt

lymphoma/leukemia in the USA: an analysis

of 3691 cases. Blood 121(24), 4861–4866

(2013).

11 Evens AM, Antillon M,

Aschebrook-Kilfoy B et al. Racial disparities
in Hodgkin’s lymphoma: a comprehensive

population-based analysis. Ann. Oncol.
23(8), 2128–2137 (2012).

12 Shenoy PJ, Malik N, Nooka A et al. Racial
differences in the presentation and outcomes

of diffuse large B-cell lymphoma in the

United States. Cancer 117(11), 2530–2540
(2011).

13 Stiff PJ, Unger JM, Cook J et al.
Randomized phase III U.S./Canadian

intergroup trial (SWOG S9704) comparing

CHOP ± R for eight cycles to CHOP ± R

for six cycles followed by autotransplant for

patients with high-intermediate (H-Int) or

high IPI grade diffuse aggressive

non-Hodgkin lymphoma (NHL). ASCO
Meeting Abstracts 29(15 Suppl.), 8001

(2011).

14 Bassan R. Toward victory in adult ALL:

blinatumomab joins in. Blood 120(26),

5094–5095 (2012).

15 Topp MS, Gokbuget N, Zugmaier G et al.
Long-term follow-up of hematologic

relapse-free survival in a phase 2 study of

blinatumomab in patients with MRD in

B-lineage ALL. Blood 120(26), 5185–5187

(2012).

Website

101 Surveillance Research [website]. Measures of

cancer survival.

http://surveillance.cancer.gov/survival/

measures.html

(Accessed 12 November 2013)

Prognosis in Burkitt lymphoma Editorial

www.expert-reviews.com doi: 10.1586/14737140.2014.866042

E
xp

er
t R

ev
ie

w
 o

f 
A

nt
ic

an
ce

r 
T

he
ra

py
 D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
17

0.
22

3.
20

7.
75

 o
n 

12
/1

3/
13

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.

www.ncbi.nlm.nih.gov/pubmed/11920506?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/11920506?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/11920506?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/11920506?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/11920506?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/11920506?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/12181251?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/12181251?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/12181251?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/12181251?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/12181251?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/12181251?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/6546890?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/6546890?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/6546890?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/6546890?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/6546890?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/6546890?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16502413?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16502413?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16502413?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/16502413?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/6244085?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/6244085?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/6244085?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/18398754?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/18398754?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/18398754?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/21718134?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/21718134?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/21718134?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23913575?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23913575?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23913575?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23913575?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22771484?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22771484?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22771484?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23641015?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23641015?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23641015?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22241896?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22241896?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22241896?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/22241896?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/24048801?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/24048801?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/24048801?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/24048801?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23258898?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23258898?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23024237?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23024237?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23024237?dopt=Abstract
www.ncbi.nlm.nih.gov/pubmed/23024237?dopt=Abstract
http://surveillance.cancer.gov/survival/measures.html
http://surveillance.cancer.gov/survival/measures.html

	Financial & competing interests disclosure

