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High dose-intensive or infusional intermediate-dose immunochemotherapy is highly effective treatment for Burkitt lympho-
ma irrespective of human immunodeficiency virus (HIV) infection. However, toxicities of these regimens are relevant, espe-
cially in older adults and elderly patients. The prospective multicenter BURKIMAB14 trial included four to six blocks of im-
munochemotherapy according to stage (localized: 1 and 2 non-bulky; advanced: 2 bulky, 3, 4) and age, with dose reduction
in patients >55 years old. Dose-intensity of chemotherapy was reduced in patients <55 years old after achieving complete
metabolic response (CMR). Their outcomes were compared with those of similar patients included in the former BURKIMABO8
trial, in which there was no dose reduction. CMR was attained in 86 of 107 (80%) patients (17/19 in localized stages and
69/88 in advanced stages). Patients from the BURKIMAB14 trial <55 years old showed similar overall survival (OS), fewer
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infections and cytopenias than patients from the BURKIMABOS trial. Patients >55 years old had a significantly higher treat-
ment-related mortality despite dose reduction of chemotherapy. With a median follow-up of 3.61 years the 4-year OS prob-
ability was 73% (range, 63-81%). Age (<55 vs. >55 years) and stage (localized vs. advanced) had prognostic significance. No
significant differences in OS were observed in HIV-positive versus HIV-negative patients. The results of BURKIMAB14 are
similar to those of other dose-intensive immunochemotherapy trials. Age >55 years and advanced stage, but not HIV infec-
tion, were associated with poor survival. Dose reduction of chemotherapy in young adults in CMR is safe and does not im-

pact outcomes (clinicaltrials gov. Identifier: NCT05049473).

Introduction

Burkitt’s lymphoma or leukemia (BL) is a highly aggressive
mature B-cell non-Hodgkin lymphoma (NHL), that repre-
sents 1-2% of NHL in adults from western countries.! BL
accounts for nearly 40% of lymphomas that arise in human
immunodeficiency virus (HIV)-infected patients and occurs
in those with relatively normal CD4 lymphocyte counts.
Whereas more than 90% of children and adolescents are
cured with high-dose intensive chemotherapy, the cure
rate in adults ranges from 75% to 85% in prospective trials
using high-dose?™ or infusional intermediate-dose immu-
nochemotherapy.*'”® In HIV-associated BL the use of com-
bination antiretroviral therapy (cART) has led to improved
tolerance to full-dose chemotherapy, which has translated
into outcomes similar to those of non-immunosuppressed
patients. Despite highly effective front-line therapy, the
incidence of treatment failure among adults may be as high
as 20-30%, especially in older adults and elderly people.’®"”
To date, there are no effective rescue therapies for patients
with refractory disease or relapse.’®”®

The BURKIMABOS trial of the Spanish PETHEMA (Programa
Espafnol de Tratamientos en Hematologia) and GELTAMO
(Grupo Espafiol de Linfomas y Trasplantes de Medula Osea)
cooperative groups included 118 evaluable adult patients
with BL irrespective of their HIV infection status.® The in-
tensity of the therapy was adapted to age, with a cutoff
point of 55 years (yrs). The response rate was 85% and the
4-year overall survival (OS) was 73%. Toxicity was relevant
especially in older as well as in HIV-infected patients. In
the BURKIMAB14 trial, the dose of cyclophosphamide,
methotrexate and cytarabine was reduced in young adults
aged up to 55 yrs after achieving response, whereas no
modifications were performed for patients older than 55
yrs. Herein we report the efficacy and toxicity of this trial
and compare these with the results observed in the BUR-
KIMABOS trial in young adults.

Methods

Eligibility criteria included age 218 yrs, confirmed histo-
logic and immune cytologic or histochemical diagnosis,
including cytogenetics and/or MYC gene rearrangement.
HIV-infected patients had to be on treatment with or had

to begin combined cART at BL diagnosis. Exclusion cri-
teria included patients with t(8;14), t(2;8) or t(8;22) with
additional cytogenetic abnormalities, patients with BCL-2
and/or BCL-6 gene rearrangements, organ failure not due
to BL, previous organ transplant and previous radiotherapy
or chemotherapy. The study was approved by the Spanish
Health Ministry on May 23, 2014 (reference 14155/RG44063).
Accrual began in January 2014, and the study was closed
for follow-up in June 2022. The study was registered as
clinicaltrials gov. Identifier: NCT05049473. The Ann Arbor
staging system was used to define stage. The International
Prognostic Index (IPl) and the Burkitt lymphoma Interna-
tional Prognostic Index (BL-1PI)?*° were used to stratify risk.
Table 1 shows the therapy of the BURKIMAB14 trial. Patients
in advanced stage (2 with bulky disease or 3-4) <55 yrs re-
ceived two courses of alternating cycles A, B and C, whereas
patients >55 yrs received three courses of alternating cycles
A and B, for a total of six cycles in both groups. Patients
with localized stage (non-bulky stages 1-2) received four
cycles of treatment (A, B, C and A for younger adults and
A, B, A and B for older patients). A single dose of rituximab
was administered before each cycle. Compared with the
BURKIMABOS trial, after achievement of complete response
(CR) for patients <55 yrs intravenous methotrexate for
cycles A, B and C was reduced 33%, iphosphamide 28%
in cycle A and cytarabine 25% in cycle C. Central nervous
system (CNS) prophylaxis consisted of triple intrathecal
therapy (TIT) administered in the pre-phase and twice in
each cycle A and B, for a total of nine doses in all patients.
Positron-emission tomography-computed tomography (PET-
CT) scans were performed after cycle 2 in all patients and
after cycle 4 for patients in localized stages and after cycle
6 for patients in advanced stages. Early complete meta-
bolic response (CMR) was defined as the disappearance
of marrow and extramedullary disease after two cycles.
Patients in partial metabolic remission (PMR, defined as
>50% reduction of all measurable lesions) after two cycles
continued therapy and were re-evaluated at the end of the
fourth or the sixth cycle, in patients in early or advanced
stages, respectively. The overall CMR rate was calculated
as the sum of early CMR and CMR attained at the end of
the fourth or sixth cycle, respectively. Treatment failure was
defined when a patient did not achieve at least PMR after
the first two cycles or CMR after six, respectively. Toxicity
was evaluated according to the Common Terminology Cri-
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teria for Adverse Events (CTCAE v 6.0) criteria.

The primary objective of the study was to assess OS and
to compare the OS and toxicity with those observed in
patients aged 18 to 55 yrs from the BURKIMABOS trial. Sur-
vival curves were plotted according to the Kaplan-Meier
method and were compared by the log-rank test. Median
follow-up was calculated for alive patients.

Results

Patients

One hundred eleven patients were registered at 26 Spanish
centers, of whom 107 were valid for this study. Reasons
for exclusion of the remaining four patients were previous
therapy (n=2) and treatment not given according to the
age range (n=2). Sixty-eight patients were aged <55 yrs and
24 were HIV-positive. Table 2 shows the characteristics
of the whole series and compares them according to age
and HIV infection. Patients >55 yrs showed a significantly

Table 1. BURKIMABO8 and BURKIMAB14 protocol treatment?.

Dose (mg/m?)

J.M. Ribera et al.

higher frequency of BL, high serum lactate dehydrogenase
(LDH) level and higher frequency of poor IPI and BL-IPI risk
groups, whereas the cohorts of HIV-positive and HIV-neg-
ative patients were comparable for the main clinical and
biological parameters at diagnosis. In HIV-positive patients,
the CD4 lymphocyte count was < 200/pL in nine of 20 cas-
es (45%) (median 204; range, 0-773/uL), the HIV viral load
was detectable in 12 of 22 patients (55%) and BL led to the
diagnosis of HIV infection in 11 patients (46%).

Response to treatment, survival and toxicity

Figure 1 shows the study flow chart. Following two cycles
of chemotherapy early CMR and PMR were attained in 15
and four patients with localized stages and in 54 and 23
patients with advanced stages, respectively. At the end of
therapy, the overall CMR rates were 17 of 19 (89%) and 69
of 88 (78%), respectively. For the whole series, the over-
all CMR rate was 80%. No relapses or deaths by toxicity
were observed in patients with localized stages, whereas
the main events registered in patients in advanced stages

Dose (mg/m?)

Dose (mg/m?) BURKIMABOS &

Cycle Day Drug BURKIMABOS8
15-55 yrs
Pre-phase
1-5 Cyclophosphamide 200
1-5 Prednisone 60
Cycle A
7 Rituximab 375
8 Vincristine 2 (absolute)
8 Methotrexate 1,500°
8-12 Iphosphamide 800
8-12 Dexamethasone 10
11-12 Etoposide 100
11-12 Cytarabine 150
Cycle B
28 Rituximab 375
29 Vincristine 2 (absolute)
29 Methotrexate 1,500°
29-33 Cyclophosphamide 200
29-33 Dexamethasone 10
32-33 Doxorubicin 25
Cycle C¢°
49 Rituximab 375
50 Vindesine 3 (max. 5)
50 Methotrexate 1,500°
50-54 Dexamethasone 10
53-54 Etoposide 250
54 Cytarabine 2,000
CNS prophylaxis
1, 8,12, 29, 33 Methotrexate 15
Cytarabine 40
Dexamethasone 20

BL::i(slgn;\i14 BURKIMAB14 Route (time in hrs)
>55 yrs
200 200 vV (1)
60 60 IV bolus
375 375 IV (4)

2 (absolute) - IV bolus
1,000° 500° IV (24)°
500 400 V(1)

10 10 IV bolus
100 60 vV (1)

150 60 IV (1 every 12)
375 375 IV (4)

2 (absolute) 1 (absolute) IV bolus
1,000° 500° IV (24)°
200 200 vV (1)

10 10 IV bolus
25 25 IV (15 min)
375 - IV (4)
3 (max. 5) - IV bolus
1,000° - IV (24)°
10 = IV bolus
250 - IV (1)
1,500 - IV (3 every 12)
15 15 IT
40 - IT
20 - IT

apatients with localized stage (non-bulky stages 1-21) received 4 cycles of treatment (A, B, C and A for younger adults and A, B, A and B for
older patients). "Folinic acid rescue from 12 hours after the end of infusion. “Omitted for patients >55 years (yrs) old. IV: intravenous; IT: in-
trathecal; hrs: hours; min: minutes; CNS: central nervous system.
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were resistance (n=2), death by toxicity (n=13), withdrawal
for toxicity (n=5) and relapse or progression during therapy
(n=8, 4 patients each). Sixty-three of 69 patients who com-
pleted the therapy remain alive in CMR. The main events
in patients off therapy were relapse (n=4) and non-relapse
mortality (n=2, neuroblastoma and infection, 1 patient each).
With a median follow-up of 3.61 (range, 0.1-7.42) yrs the
4-year disease-free survival was 86% (95% confidence
interval [Cl]: 76-92) and the 4-year OS was 73% (95% ClI:
63-81) (Figure 2A, B). No differences in OS were observed
in patients who attained CMR (n=69) versus those in PMR
(n=17) after two cycles of therapy (4-year OS: 87% [95% CI:
76-93] vs. 88% [95% Cl: 59-97]). The death rate by toxic-
ity was significantly higher in patients with advanced age
(3/68 patients <55 yrs vs. 11/39 patients >55 yrs; P<0.001).
In patients >55 yrs, death by toxicity was most frequent
in the early phase of the therapy (pre-phase and cycle
A, 8/11 deaths). The overall causes of death (n=28) were
relapse/resistance (n=7 and n=5, respectively), infection
(n=13), tumor lysis syndrome (n=1), hemorrhage (n=1) and
second cancer (n=1). Both the toxic deaths in general and

Table 2. Patient characteristics in the series.

J.M. Ribera et al.

the deaths by infection were significantly higher in older
versus younger patients (4/68 vs. 11/38; P=0.001 for toxic
deaths and 3/68 vs. 10/38; P=0.002 for infections). On the
contrary, the deaths by disease progression were not sig-
nificantly different according to age (7/68 vs. 5/38; P=0.752).
The deaths by infections were due to bacteria (E. coli n=2,
Enterobacter cloacae n=3, Klebsiella pneumoniae n=1, Pseu-
domonas aeruginosa n=1, Serratia marcesens n=1) followed
by fungal infections (Candida spp n=2, Aspergillus spp n=1).
There was one death due to syncytial respiratory virus and
another by COVID-19 infection. Relapses (n=8) were localized
in the CNS (n=4) and in bone marrow combined with lymph
nodes (n=3) or CNS (n=1). The median time to CNS relapses
was 4 (range, 2-9) months. Age (<55 yrs vs. >55 yrs), stage
(localized vs. advanced), IPI (low-low intermediate vs. in-
termediate-high) and BL-IPI (low vs. intermediate vs. high)
had prognostic significance in this series (Figure 3A-D). No
significant differences in OS were observed in HIV-positive
versus HIV-negative patients (62% [95% Cl: 38-79] vs. 76%
[95% CIl: 65-84], respectively) or in patients with Burkitt
leukemia versus those with BL in stages 3 and 4 (62% [95%

Whole series Patients Patients HIV-infected I\.Ion-HIV-
N=107 s55 yrsold >55 yrs old P N=24 infected P
- N=68 N=39 - N=83
Sex: male, N (%) 82 (77) 55 (81) 27 (69) 0.170 20 (83) 62 (75) 0.379
Age in yrs, median (min, max) 51 (18, 80) - - - 46 (30, 74) 52 (18, 80) 0.258
Age in yrs, N (%)
<55 68 (64) - - - 17 (71) 61 (61) 0.400
>55 39 (36) - - - 7 (29) 32 (39)
Diagnosis, N (%)
Burkitt’s leukemia 38 (35) 19 (28) 19 (49) 0.031 5 (21) 33 (40) 0.088
Burkitt Lymphoma 69 (65) 49 (72) 20 (51) 19 (79) 50 (60)
Ann Arbor stage, N (%)
1-2 29 (27) 21 (31) 8 (20) 0.245 5 (21) 24 (29) 0.433
3-4 78 (73) 47 (69) 31 (80) 19 (79) 59 (71)
HIV-infected, N (%) 24 (22) 17 (25) 7 (18) 0.400 - - -
ECOG <2, N (%) 71/105 (68)  48/66 (73) 23 (59) 0.146 15 (65) 56/82 (68) 0.781
=2 extranodal involvements, N (%) 54 (51) 34 (50) 20 (51) 0.898 16 (67) 38 (46) 0.072
CNS involvement, N (%) 19 (18) 10 (15) 9 (23) 0.275 5 (21) 14 (17) 0.762
Bulky mass (>10 cm), N (%) 31/102 (30)  24/65 (37) 7137 (19) 0.057 5 (21) 26/78 (33) 0.244
High LDH, N (%) 80/105 (76)  46/66 (70) 34 (87) 0.042 19/23 (83) 61/82 (74) 0.413
IPI, N (%)
Low / Low-intermediate 44/106 (41)  35/67 (52) 9 (23) 0.003 7 (29) 37/82 (45) 0.163
Intermediate / Intermediate-high =~ 62/106 (59) 32/67 (48) 30 (77) 17 (71) 45/82 (55)
BL-IPI, N (%)
Low 16/105 (15) 16/66 (24) 0 0.001 3/23 (13) 13/82 (16) 0.811
Intermediate 31/105 (30) 21/66 (32) 10 (26) 8/23 (35) 23/82 (28)
High 58/105 (55)  29/66 (44) 29 (74) 12/23 (52) 46/82 (56)

HIV: human immunodeficiency virus; ECOG: Eastern Cooperative Oncology Group; CNS: central nervous system; LDH: lactate dehydrogenase;

IPI: International Prognostic Index; min: minimum; max: maximum; BL-IPI: Burkitt Lymphoma International Prognostic Index; yrs: years.
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Cl: 44-75] vs. 72% [95% Cl: 57-83], respectively).

Table 3 shows the main grade >3 toxic events according to
age and stage of BL. Neutropenia and thrombocytopenia
were the most frequent events, with a significantly longer
duration in patients >55 yrs in advanced stages. Hepatic
and renal toxicity were also higher in the latter group of
patients.

Outcomes and toxicity of the BURKIMAB14 versus
BURKIMABOS trials in patients aged 18-55 years

Online Supplementary Table ST shows the comparison of
the main clinical and biologic characteristics of patients
included in both protocols. Compared with the BURKIMABO8
trial patients from the BURKIMAB14 trial showed a lower
frequency of HIV infection and a higher frequency of pa-
tients belonging to the low-risk category. Table 4 compares
the main outcomes of these patients. No significant dif-
ferences were found for any outcome measure. However,
there were fewer deaths in CMR in the BURKIMAB14 trial
(3/60 [5%] vs. 8/74 [11%]). The 4-year OS probabilities in
the BURKIMAB 08 and BURKIMAB14 trails were 72% (95%
Cl: 61-80) and 82% (95% Cl: 70-90), respectively (Figure 4).
Online Supplementary Table S2 compares the main toxic
events in both trials. The duration of thrombocytopenia as
well as the number of grade>2 infections and the deaths by
infection were significantly lower in the BURKIMAB14 trial.

J.M. Ribera et al.

Discussion

This study shows that the results of BURKIMAB14 are simi-
lar to those of other dose-intensive immunochemotherapy
trials. Age >55 years and advanced stage were associated
with poor survival. In contrast, HIV infection did not show
different outcome. It is of note that the reduction of chemo-
therapy in young adults in CMR did not negatively impact
outcome and was associated with a reduced frequency
and mortality by infections.

Prospective studies on the treatment of BL used at least
six different regimens (LMB, GMALL, CALGB, R-CODOX-M/R-
IVAC, DA-EPOCH-R, HD-MTX-CHP [BASIC]).>?" Treatment
schedules using high-dose intensive immunochemotherapy
(R-CODOX-M/R-IVAC being the most frequently used) show
considerable differences in the drugs and dosages used,
age of patients included, HIV infection status, risk defini-
tion, days of hospitalization and follow-up. The response
rate and the OS probability in the different trials range
from 80-90% and 70-95%, respectively. Only one study
randomly compared R-CODOX-M/R-IVAC versus DA-EP-
OCH-R in newly diagnosed patients with high-risk BL, and
reported a similar CMR (79% vs. 73%) and 2-year OS prob-
ability (75% vs. 76%) but a lower frequency of infections/
febrile neutropenia, platelet transfusions, and fewer days
of hospitalization were observed in patients treated with

Patients enrolled (N=111)

Prior therapy (N=2)

>

Treatment not adjusted to age (N=2)

Patients evaluable (N=107)

|

.

Localized stage (N=19)

v !

Early CMR (N=15) PMR (N=4)

Withdrawn by toxicity (N=1)

On treatment (N=1)

\4 v

— On treatment (N=2)

'

Advanced stage (N=88)

Early death (N=9)
—_—
Failure (N=2)

. '

Early CMR (N=54) PMR (N=23)

On treatment (N=3)

Withdrawn by toxicity (N=5) On treatment (N=1)

Relapse (N=4) > Progression (N=4)

Lost to follow-up (N=2) Death by toxicity (N=3)

Death by toxicity (N=1)

A 4 v

Treatment completed (N=13) Treatment completed (N=2)

Treatment completed (N=39)

Treatment completed (N=15)

> NRM (N=1)

\4 \4

Alive in CMR (N=12) Alive in CMR (N=2)

Relapse (N=2)
— Relapse (N=2)

A 4 v NRM

N=1)

Alive in CMR (N=37) Alive in CMR (N=12)

Figure 1. Flowchart of the study. This figure summarizes the distribution of patients according to their stage and the metabolic re-
sponse. Most patients were diagnosed in advanced-stage disease and showed early complete metabolic response (CMR). PMR: partial

metabolic remission; NMR: no metabolic response.
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DA-EPOCH-R.? However, this trial was prematurely closed
due to low accrual rate when only 89 out of planned 260
patients were included. On the other hand, a retrospective
study of 641 adult patients treated in 30 centers from US
showed a non-significant advantage of the CODOX-M/R-
IVAC regimen over DA-EPOCH-R or hyperCVAD/MA regi-
mens in terms of progression-free survival and 0S.'® The
BURKIMAB14 trial showed CMR rates of 80% and a 4-year
OS probability of 73%. Early versus late attainment of CMR
did not impact the OS. The OS probability was influenced
by age and stage but not by HIV infection status. Despite
a significant dose reduction for patients >55 yrs old, a high
mortality rate was observed, being concentrated in the
pre-phase and the first cycle of chemotherapy. This could
be explained by the poorer BL characteristics in patients
>55 yrs old and by the lack of delay between the pre-phase
and the first block of chemotherapy, a feature inducing an
accumulation of toxicity. Dose reduction of drugs included
in the first block A for older patients (e.g., eliminating ip-
hosphamide [as cyclophosphamide has been given in the
prephase] and also eliminating the doses of cytarabine
and etoposide) could reduce the death rate, mainly due
to infections in the neutropenic period, and simplify the
implementation of the trial.

The BURKIMAB14 trial aimed to evaluate the efficacy and
tolerability of dose reduction of chemotherapy in young
patients in CMR, in order to reduce toxicity and mortal-
ity compared with those of the BURKIMABOS8 trial with-
out hampering the efficacy. In the BURKIMAB14 trial, the
mortality of CMR patients (5% vs. 11%), the frequency of
grade >2 infections and the duration of thrombocytopenia
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were reduced, and the OS showed a non-significant in-
crease (82% vs. 72%). This difference could be explained
by the reduction of mortality as well as by better disease
characteristics of young patients in the BURKIMAB14 trial.
These differences in patients’ inclusion in both trials could
be due in part by chance and in part by unknown biases
from physicians after having acquired experience with the
BURKIMABOS trial. Overall, these data suggest that a dose
reduction is feasible and safe for young BL patients after
CMR achievement. CNS relapse is a matter of concern in
this and other BL trials, although was not apparently re-
lated with the reduction of chemotherapy in older patients
from our trial. The possible inclusion of cranial irradiation
could increase the toxicity and could influence the timely
delivery of the chemotherapy. Better efforts are needed
to provide adequate protection of this sanctuary, as alter-
native approached such as DA-EPOCH-R do not protect
adequately from CNS relapse.

This study has some limitations; first, the selection of the
chemotherapy according only to stage and age, without
considering other risk factors such as lactate dehydrogenase
levels, CNS involvement or performance status, which are
variables included in BL-IPI; second, the lack of centralized
review of the PET-CT scans. The value of complete meta-
bolic response by PET-TC imaging in Burkitt lymphoma not
involving the bone marrow is uncertain. However, this is
currently the only available tool for response evaluation.
Data on the value of circulating tumor DNA could repre-
sent a promising tool for residual disease assessment but
solid data are not available for BL; third, the lack of review
of pathologic samples, although stringent criteria for BL

1.0

0.8

0.6

0.4

Overall Survival (Probability)

0.2

0.0

T T T T T T T T

0 1 2 3 4 5 6 7
Years from diagnosis

55 37

Number at risk

107 71 63 26 19 5

Figure 2. Disease-free survival and overall survival in the whole series. Panel (A) shows the disease-free survival of 86 patients
in complete response (CR), the probability of disease-free survival at 4 years was 86% (95% confidence interval [CI]: 76-92).
Panel (B) shows the overall survival of 107 patients, the probability of overall survival at 4 years was 73% (95% CI: 63-81).
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diagnosis were used in this trial. Additional limitations in- lack of multivariable analysis of prognostic factors, as we
clude the lack of sample size calculation (the comparison validated the well-established BL-IPI as a prognostic index
was established when similar number of patients were for BL in our series.

recruited in BURKIMAB 08 and BURKIMAB14 trials) and the The immunochemotherapy results of BL should be improved
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Figure 3. Overall survival according to age, stage, International Prognostic Index and the Burkitt lymphoma International Prog-
nostic Index. Panel (A) shows a significantly poorer survival of patients aged >55 years. Panel (B) shows the prognostic influence
of stage at diagnosis, with poorer survival of patients in advanced stages. Panel (C) shows the prognostic significance of the In-
ternational Prognostic Index (IPI) with poorer outcome of patients with intermediate-high and high IPI score. Panel (D) shows the
reproducibility of the three groups of the Burkitt lymphoma IPI in this series of patients. interm: intermediate.
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in older patients and in those who relapse. In our series,
patients >55 years old showed a significantly higher fre-
quency of Burkitt leukemia and a higher frequency of poor
IPl and BL-IPI risk groups. These features, together with the
high mortality rate, explain their poor prognosis. DA-EP-
OCH-R is best tolerated in patients with advanced age and
should probably be the treatment of choice.' The frequent
CNS relapse also points out the need for improvement
of CNS prophylaxis.?? To date, no rescue chemotherapies
have demonstrated efficacy, and allogeneic or autologous
stem cell transplantation do not seem to be effective,
with a survival rate less than 20%. Patients with relapsed
or refractory disease should be included in clinical trials.

J.M. Ribera et al.

Therapies based on the improved knowledge of the genet-
ic background of BL?® including those targeting the PI3K3J,
AKT, mTOR complex 1 (mTORC1) or CDKG6 inhibitors, among
others, are currently being evaluated. Immunotherapeutic
approaches such as bispecific anti CD20-CD3 monoclonal
antibodies or chimeric antigen receptor T-cell therapy?*2®
are also under investigation.
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Figure 4. Overall survival of patients aged 18-55 years
in the BURKIMAB14 and BURKIMABOS trials. In the
BURKIMAB14 trial the 4-year overall survival probabil-
ity was 82% (95% confidence interval [CI]: 70-90)
versus 72% (95% Cl: 61-80) for patients included in the
BURKIMABOS trial.

from the BURKIMAB14 trial.

Patients >55 yrs old

Localized stage Advanced stage

N=12 N=56 N=7 N=32
Neutropenia, N/N (%) 11/12 (92) 53/54 (98) 6/7 (86) 30/31 (97)
Median days (min, max) 4(2,7) 7(1,21) 7 (3, 13) 10.5 (2, 24)"
Thrombocytopenia, N/N (%) 7/12 (58) 41/54 (76) 4/7 (57) 25/31 (81)
Median days (min, max) 2(1,5) 3(1,31)2 4 (2,16) 11 (1, 28)?
Hepatic toxicity, N (%) 1(8) 4(7)3 0 6 (19)3
Renal toxicity, N (%) 0 3 (5)* 0 9 (28)*
Mucositis, N (%) 4 (33) 25 (45) 4 (57) 19 (59)
Neurologic toxicity, N (%) 0 2 (4) 1(14) 2 (6)
Infections, N (%) 3 (25) 42 (75) 3 (43) 28 (88)
Death by infection, N (%) 0 2 (4)° 0 10 (31)°

P=0.227; 2P=0.004; 3P=0.160; “P=0.007; °P=0.001. yrs: years; min: minimu

m; max: maximum.
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Table 4. Main outcomes of patients from the BURKIMABO8 and BURKIMAB14 trials in patients aged 18-55 years.

BURKIMABOS

N=87
Early death, N (%) 6 (7)
Failure, N (%) 6 (7)
CMR, N (%) 74 (85)
Relapse, N/N (%) 5/74 (7)
Death in CMR, N/N (%) 8/74 (11)
4-year OS, % (95% Cl) 72 (61-80)
4-year DFS, % (95% CI) 83 (73-90)

BURKIMAB14 p

N=68

1(2) 0.136

4 (6) 1.000

60 (88) 0.566

5/60 (8) 0.752

3/60 (5) 0.344

82 (70-90) 0.160

87 (74-93) 0.495

The final response was not evaluated (due to withdrawal without response assessment or partial response on treatment or death in partial
response) in 1 and 3 patients in the BURKIMABO8 and BURKIMAB14 trials, respectively. CMR: complete metabolic response; OS: overall surviv-

al; DFS: disease-free survival; Cl: confidence interval.
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