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INTRODUCTION

ABSTRACT

Background: The uniqueness of adolescent and young adult (AYA) non-Hodgkin
lymphomas (NHL) with respect to biology and treatment have largely remained
unanswered due to marked heterogeneity in treatment, paucity of prospective, or
retrospective studies and poor representation of AYA in clinical trials. This audit
attempts to put forward the clinicopathological attributes and treatment outcomes
of AYA NHL treated with both pediatric and adult protocols from a single centre in a
developing country. Patients and Methods: Hospital records of all consecutive NHL
patients registered in lymphoma clinic from January 2007 to May 2010 were reviewed
for information on demography, clinical features, histology subtype, staging, treatment
regimen, response rates, toxicities, and follow up. Two-year progression-free (PFS) and
overall survival (OS) were calculated with Kaplan-Meier method. Results: AYA NHL
constituted 4% of all lymphomas. Diffuse large B-cell (DLBL) was the most frequent
subtype. Following were the 2-year PFS and OS - DLBL 64%, 76.9%, Burkitt's
lymphoma: 56%, 56%, lymphoblastic lymphoma: 33.2%, 44%. Our results did not
show any improvement in outcome of DLBL with the use of Burkitt’s lymphoma like
regimen. Conclusions: This study highlights some of the key features of AYA NHL
occurring in developing world.

Key words: Adolescent and young adults, adolescent and young adults
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concern among oncologists due to their rising incidence
without a commensurate improvements in survival. The

Issues pertaining to biology and therapy of malignancies
occurring amongst adolescent and young adults (AYA)
have largely remained neglected till last few years when
data emerging from epidemiology and outcome registries
suggested the need for active research in this field. Over
the years, improvements in the understanding of biology
and survival rates in this age group have lagged behind
than those in pediatric and adult malignancies. The
same story holds true for lymphomas which constitute
13% of all cancer diagnoses in AYA." AYA non-
Hodgkin lymphomas (NHL) have become a reason of
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major reasons for the above observation are remarkable
heterogeneity in the management of AYA NHL and lack
of prospective trial for this subset of patients.” Diagnosis,
staging, risk stratification and treatment protocols are
largely dependent on whether the patient is referred to a
pediatric or adult medical oncologist. These diversities in
management make it difficult to compare the results from
different protocols and identify the optimal therapy for this
subgroup. Several retrospective analyses have suggested
that pediatric protocol based treatment improves the event
free and overall survival of AYA acute lymphoblastic
leukemia. However, similar data is lacking for AYA NHLs.
Considering AYA patients as older children and treating
them with pediatric protocols might not be helpful in
improving outcomes due to differences in toxicity patterns,
drug pharmacokinetics, and disease biology. To compound
this further, AYA NHLs neither features prominently in
the clinical trials done in pediatric or adult NHLs nor any
specific trials have been done for this age group.
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These pertinent issues can only be resolved by the
retrospective analysis of existing data from various centers
and then designing appropriate prospective studies.
Unfortunately, due to lack of data, most of the studies in
oncology fail to incorporate the perspective of developing
world in terms of disease nature and treatment outcomes.

The present retrospective analysis provides information
on clinical presentation, histology patterns, and outcome
results of AYA NHL treated with both adult and pediatric
protocols at a tertiary cancer in India.

PATIENTS AND METHODS

Patients

Records of all consecutive patients with confirmed
diagnosis of de-novo non-Hodgkin lymphoma (NHL)
registered in lymphoma joint clinic at our hospital from
January 2007 to July 2010 were reviewed in this audit. For
this audit, we considered any patient between 15-25 years
of age as AYA. Electronic medical records and hospital
records were retrospectively reviewed and demographic
details, duration of symptoms, presence or absence of B
symptoms at diagnosis, clinical features, treatment regimen,
and follow up information were collected. Evaluated
parameters and initial staging procedures included
physical examination, performance status as per Hastern
Cooperative Oncology Group (ECOG) scale, complete
blood count with differential, serum chemistry panel, LDH
levels, chest radiography, CT scan of the thorax, abdomen
and pelvis or PET-CT and bone marrow biopsy. Patients
were staged according to the Ann Arbor system. Patients
were assigned to one of four prognostic scores according
to the International Prognostic Index (IPI) that takes into
account the presence or absence of prognostic factors
(serum LDH level, age, stage, performance status, and
number of extranodal sites).

Pathology

Histopathological diagnosis in all cases was reviewed and
reported by the expert hematopathologists as per WHO
2008 classification for hematolymphoid neoplasms.! Only
patients with aggressive NHL like Burkitt’s lymphoma (BL),
lymphomas intermediated between Burkitt’s and Diffuse
large B-cell (Burkitt’s-like), diffuse large B-cell lymphoma
(DLBL), T-cell rich B-cell lymphoma, lymphoblastic
lymphoma (LL), anaplastic large-cell lymphoma (ALCL)
(alk-positive and alk-negative) and other aggressive T-cell
lymphomas were included in the analysis.

Treatment, response assessment, and follow up

Treatment was done according to the lymphoma joint
clinic decision. Various chemotherapy protocol used
were- CHOP with or without rituximab, BFM-90, MCP-

842, and MCP-841. MCP-842 protocol is used at our
centre for treatment of pediatric large-cell lymphomas
and Burkitt’s lymphomas. It is a short course, intensive,
alternating cycle multiagent chemotherapy regimen based
on cyclophosphamide, cytarabine, adriamycin, vincristine,
etoposide, ifosfamide, and methotrexate. MCP-841 regimen
was used for the treatment of acute lymphoblastic leukemia
and lymphoblastic lymphomas.! Information regarding
chemotherapy type and number of cycles received was
recorded.

Response assessment was done as per the standards at our
centre and it included clinical and radiological evaluation.
Responses were classified into complete response, partial
response, stable or progressive disease. Bone marrow
biopsies were done at the end of therapy if it was involved
at the baseline.

Incidence and severity of toxicities were recorded in form
of number of episodes of febrile neutropenia, duration of
hospitalization for management of febrile neutropenia, use
of antifungals, use of inotropes, and intensive care support
and organ toxicities.

Follow-up was done with clinical evaluation every 3 months
for first 2 years and then every 6 months for the following
2 years. Relapses or progression were confirmed with
radiological imaging and appropriate biopsies. Dates
of relapse, progression, death and last follow up were
recorded. Disease status at last follow up was noted down
from the records.

Statistical analysis

Descriptive statistical analysis was done for demographic
variables, clinical features, serum LLDH levels, serum
albumin, stage, IPI score, histopathologic subtype,
type of chemotherapy received, response rates, relapse,
progression, and toxicities.

Overall survival was calculated from date of registration to
the date of death due to disease or any other cause or last
date of follow up. Progression-free survival was calculated
from the date of registration to the time of relapse, disease
progression, death due to disease or treatment related
complications or last follow up. Kaplan—Meier curves were
generated for the overall and progression-free survival.
SPSS version 16 was used for all analyses.

RESULTS

A total of 2745 patients with confirmed diagnosis of
NHL were registered in lymphoma joint clinic at our
centre from January 2007 to July 2010. One hundred and
fourteen patients were between 15-25 years of age and
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had aggressive NHL. Complete information regarding
treatment and response was available in 100 AYA patients.
The demography, clinical features, distribution of
histopathologic subtypes, stage at diagnosis and IP1 scores
in the group with complete information were similar to the
whole group of 114 patients. The remaining patients did not
complete staging work up (ten patients) or were not treated
at our centre subsequently (four patients). The median age
at diagnosis was 20.5 years. Male to female ratio was 4.9:1.
A significant proportion of patients had B symptoms (53%)
and bulky disease (58%) at presentation. Approximately
two-third of patients had good performance status at
presentation. Sixty petcent of patients had stage I1I/IV
disease at presentation. Extranodal disease involving bones,
gastrointestinal tract, paranasal sinuses and ovaries was
seen in 43% of patients. Seventy-eight percent patients had
raised serum LDH levels. Low serum albumin (<3.5g/dL)
level was found in 32% patients [Table 1].

Distribution of histopathologic subtypes in order of
their frequency was as follows. Diffuse large B-cell: 42%,
T-lymphoblastic lymphomas: 18%, Burkitt’s lymphoma:
11%, anaplastic large-cell lymphomas-alk-positive: 9%,
lymphomas intermediate between DLBL and Burkitt’s: 8%,
anaplastic large-cell lymphoma-alk- negative: 6%, others
(mantle cell lymphoma, peripheral T-cell ymphoma- NOS,
T/NK cell lymphoma, hepatosplenic gamma- delta T-cell
lymphoma) 6%.

Description of chemotherapy protocols as per
histopathological subtypes is given in Table 2. Patients
with DLBL (40 patients) and lymphoma intermediate
between DILBIL. and Burkitt’s were treated with CHOP,
R-CHOP or MCP-842 protocol as per the decision in
lymphoma clinic. Two patients in DLBL category had
primary CNS lymphoma and received treatment as per
De-Angelis regimen. All patients with Burkitt’s lymphoma
received treatment with MCP-842 regimen. Patients with
ALCLwere treated predominantly with MCP-842 regimen.
Chemotherapy regimens used for lymphoblastic lymphoma
were very variable (BFM-90, MCP-841, Continuous
CHOP, and LSA2L2) and were decided based on the
socioeconomic status of the patients.

Complete response rates at the completion of treatment
amongst different histological subtypes (irrespective of
the chemotherapy used) were DLBL: 67.5%, BL: 63%,
lymphoma intermediate between DLBL and Burkitt’s:
100%, ALCL-alk positive: 100%, ALCL- alk negative:
100%, LL- 44% [Table 3]. Two patients with primary CNS
DLBL were in complete remission at the end of treatment.

Among patients with systemic DLBL complete remission
was seen in 61.5%, 63%, and 87.5% patients treated with

Table 1: Baseline characteristics of AYA NHL

Variable No of patients
100 (%)
Age
Median 20.5 years
Range 15-25 years
Gender
Male 83(83)
Female 17 (17)
Duration of symptoms (months)
Median -2
Range 1-24
B symptoms 53(53)
Bulky disease 58 (58)
Stage distribution
| 10 (10)
I 31(31)
1} 24 (24)
v 35(35)
Performance status (ECOG)
o 12 (12)
1 57(57)
2 21(21)
3 07 (7)
4 03(3)
International prognostic index score
Low 32(32)
Low intermediate 34 (34)
High intermediate 24 (24)
High 02 (2)
Histology
Diffuse large B cell 42 (42)
Burkitt's 11 (11)
Lymphoma intermediate between DLBL and Burkitt's 08 (8)
Lymphoblastic 18 (18)
Anaplasticlarge cell - Alk positive 09 (9)
Anaplastic large cell - Alk negative 06 (6)
Others 06 (6)
Serum LDH (>ULN) (78)
Serum albumin <3.5g/dL (32)

MCP-842, CHOP, and R-CHOP regimen, respectively.
One patient each in MCP-842 regimen and CHOP was
on therapy at the time of this analysis thus nonevaluable
for the response.

Therapy was well tolerated in majority of patients. Forty-
five percent of patients developed febrile neutropenia
requiring hospitalization. Twenty-five percent of patients
developed 22 episodes of febrile neutropenia. Median
duration of hospitalization was 3 days (range 0-52 days).
Among patients requiring hospitalization 45% remained
in-patients for 25 days. Requirement of inotropic support,
care at intensive care unit, and antifungal therapy was seen
in 2%, 4%, and 7%, respectively. There were two treatment
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Table 2: Distribution of chemotherapy regimen among various histopathological subtypes

Histopathology

Chemotherapy received

MCP-842 CHOP R-CHOP BFM-90/MCP-841/continuous
CHOP/LSA2L2

DLBL 13 19 8 o
BL 11 o [¢]
Lymphoma intermediate 6 2 o
between Burkitt's and DLBL

Lymphoblastic o o - 18
ALCL- Alk positive 7 2 - ¢}
ALCL- Alk negative 5 1 - o

DLBL - Diffuse large B-cell; ALCL - Anaplastic large-cell lymphoma; BL - Burkitt's lymphoma; CHOP — Cyclophosphamide, doxorubicin, vincristine, prednisolone;
R-CHOP - Rituximab, cyclophosphamide, doxorubicin, vincristine, prednisolone; BFM — Berlin-frankfurt-munster

Table 3: Responses to various chemotherapeutic regimens in individual histopathological subtype

Histopathology

Chemotherapy received

MCP-842

DLBL - total no 13
CR 8
PR
SD/PD o
Non-evaluable 1

BL- total no
CR
PR
PD
Non-evaluable

Lymphoma intermediate between
Burkitt's and DLBL- total no

CR
Lymphoblastic -total no
CR
PR
PD
Non-evaluable
ALCL- Alk-positive -total no
CR
ALCL- Alk-negative- total no
CR 5

v NN

CHOP R-CHOP BFM-90/MCP-841/
continuous CHOP/LSA2L2
19 8 -
12 7 -
4 0 -
1/1 o/1 _
1 o -

1 —

1 —

DLBL - Diffuse large B-cell; ALCL - Anaplastic large-cell lymphoma; BL - Burkitt’s lymphoma; CHOP — Cyclophosphamide, doxorubicin, vincristine, prednisolone;
R-CHOP - Rituximab, cyclophosphamide, doxorubicin, vincristine, prednisolone; BFM — Berlin-frankfurt-munster

related deaths. Table 4 describes the details of toxicity
differences among different chemotherapeutic regimen in
DLBL patients. There was one treatment related death in
MCP-842 regimen due to bleeding secondary to grade-4
thrombocytopenia.

The 2-year progression-free survival (PES) for various
histopathologic subtypes was as follows DLBL: 64%, BL:
56%, lymphoma intermediate between DLBL and Burkitt’s:
70%, ALCL-alk positive: 85.7%, ALCL-alk negative:
66.7%, and LL: 33.2% [Figure 1].

Two-year overall survival (OS) rates were DLBL: 76.9%,
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Burkitt’s lymphoma: 56%, lymphoma intermediate between
DLBL and Burkitt’s: 80%, ALCL- alk positive and alk-
negative: 100%, and LL: 44% [Figure 2.

Among 42 patients of DLBL subgroup the 2-year PES
and OS according to different chemotherapy regimens
wete following. MCP-842 51% and 69.2%, CHOP: 65%
and 80%, R-CHOP: 83.3%, and 88.7% [Figures 3 and 4].

DISCUSSION

This single centre retrospective analysis highlights few
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relevant features of AYA NHLs in our country. In
this study, AYA aggressive NHL constituted 4% of all
lymphoma cases registered during the study period.
Increased propensity of males to develop NHL as reported
in SEER data could not reasonably explain the striking
disproportionate male to female ratio of 4.9:1. Gender bias

Table 4: Details of toxicities in patients with
diffuse large B-cell lymphoma treated with
different chemotherapy regimen

in seeking medical care is a more likely reason as seen for
other diseases in our country. Clinical features associated
with adverse outcomes like B symptoms, bulky disease,
raised LDH, and advanced stage at presentation figured
prominently in our patient population. This observation
differs from literature where in more than 50% of adult
patients are reported to have stage I or Il disease at
diagnosis. Delay in seeking medical care cannot be the sole
reason for the high frequency of poor prognostic clinical
correlates as the median duration of symptoms were only
2 months. It would be pertinent to study the underlying

Toxicities MCP-842 R-CHOP/CHOP
(N-13) (N-27) biology to answer these clinical differences.
No. of patients developing 5 3
febrile neutropenia The distribution of histological subtypes has few
> 2 episodes of febrile 2 * similarities and differences in comparison to the reported
neutropenia per patient } - .
Duration of s ) literature.” DLBL was the most frequent subtype in our
hospitalization (= 5days) study followed by lymphoblastic lymphomas-T cell. There
Need for intensive care 2 o is a conspicuous lack of data on frequency distribution of
unit care Lymphomas intermediate between Burkitt’s and DLBL and
R 7] ALcL i
_o+|.-’_| | alk negative ALCL
——t— ! ALCL alk positive
! Lymphoma intermediate between Burkitt's and DLBL
. |
084 - T'o-‘. 1 — — 4+ 4
BL LIKE + . I“l P . — DLBL
=, 8—|— = Te !
%D " ! :g 06 4 b+ <“ v Burkitt's lymphoma
F 064 -+ -, BL E ’ bt e o oo +
2 1 -—e-——ee —— - ———4 -—a Iz} & - .
z - 5 , Lymphoblastic lymphoma
E - - DLBCL £ L e e
a o4 HPR I 8_ 04 o
£ 7 :: gtBCL | LYMPHOBLASTIC T
—r BLLKE Tt T T oo o
—Ialcl alk negative Cum Sunival 02 4
— “LYMPHOBLASTC -'BFs -
024 —alcl alk positive Cum Sunival-
* censored
PFS-censored
0.0 o
0.0 T T T T T
0.00 10.00 20.00 30.00 40.00 50.00
0.00 10.00 20.00 30.00 40.00 Time (months)

Figure 1: Progression free survival for different subtypes of non-
Hodgkin lymphoma

Figure 2: Overall survival for different subtypes of non-Hodgkin
lymphoma

CHEMOR
—TMCP 842
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Figure 3: Progression free survival for diffuse large B-cell lymphoma
according to type of chemotherapy

Figure 4: Overall survival for diffuse large B-cell ymphoma according
to type of chemotherapy
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alk-negative anaplastic large cell lymphomas in literature
that constituted approximately 9% of AYA NHL in our
analysis.

The choice of therapy for DLBL in AYA population
remains difficult and controversial. Based on the referral,
these patients are treated with chemotherapy regimens used
in either adults or pediatric patients. Treatment of adult
patients with CHOP based regimen has resulted in 5-year
OS of only 30-40%." Subsequent studies demonstrated
that addition of rituximab lead to significant improvement
in 2-year event-free survival (EFS) to 57% from 38% and
2year OS to 70% from 57%. In contrast to adults, children
with DLBL are treated with Burkitt’s lymphoma like regimen
with 5—year event-free survival of 89-97%." The impressive
survival rates in pediatric DLBL population with Burkitt’s
lymphoma like regimen makes the oncologist feel that AYA
NHL should be treated with intensive regimens as they
are older children. However, due to lack of retrospective
or prospective comparisons it remains unclear whether
increase toxicities and toxic deaths on intensive regimens
can offset the benefit. Our analysis failed to show any
remarkable difference in outcomes with the use of Burkitt’s
lymphoma like regimen in patients DLBL. Potential
explanations for this lack of benefit are smaller number of
patients, inclination to use intensive regimens in patients
with poor risk disease, higher toxicity leading to treatment
delays. The best results in our patients were obtained with
R-CHOP (2-year PFS: 83.3%, 2 year OS: 85.7%); however,
the number of patients in this subgroup were few.

There has not been much literature on the incidence and
optimal management of lymphomas intermediate between
DLBL and Burkitt’s as it has come in to existence after
WHO 2008 classification. The limited information available
on its therapy suggests the use of Burkitt’s lymphoma like
regimens. At our centre, we have treated these patients
with both MCP-842 regimen and CHOP chemotherapy
with 2-year PES and OS of 70% and 80%, respectively.

The treatment of Burkitt’s lymphomas has seen great
advances since its first recognition. Currently practiced
regimen in pediatric population like LMB- 96 and BFM-
90 protocols achieve 4-year EFS of 92%." Two-year EFS
of 92% have been obtained in adult patients too with
protocols like CODOX-M/IVAC and Hyper-CVAD.I""
In this analysis, patients with Burkitt’s lymphoma have
shown relatively inferior results (complete response rate of
63% with 2-year PFS of 56%) as compared to the results
reported in the literature for pediatric and adult population
(complete remission rates of 97% and EFS of 92% at 2
years). This may be due to poor tolerance of therapy, poor
risk features like advanced stage at presentation and delay
in starting therapy due to financial constraints.

The outcome of lymphoblastic lymphoma is inferior in this
analysis with 2-year PFS and OS rates of 33.2% and 44%,
respectively. The treatment outcomes with various regimens
have been in excess of 70% for patients in age group of 15-
50 years."*"Use of multiple regimens, advanced stage of
disease was the potential reasons for this inferior outcome.

Alk-negative ALLCL is seen more frequently in older adults
and Alk-positive ALCL is the predominantly the disease
of children and young adults. In our study, the frequency
of both subtypes of ALCL was similar.

In pediatric population strategy of intensive therapy is
efficacious and it results in overall survival of 65% at
5 years for patients with Alk+ ALCL.I"'

Alk-negative ALCL has relatively poor outcome with 5 year
OS of 49%.I" Several attempts to improve its outcome in
adult patients have met with failures. Most of the patients
are treated with CHOP like regimens. In this retrospective
analysis, patients with both alk-negative and positive ALCL
received treatment with MCP-842 regimen predominantly.
The 2-year PFS rates in alk-negative and alk-positive groups
were 66.7% and 85.7%, respectively.

This study is the only study reporting the disease patterns
and treatment outcome results for AYA NHL from the
developing country. As for developed world, differences
in biology and uniqueness of this disease will hold true in
developing countries too. However, there are several other
importantissues relevant to the developing world which needs
to be addressed for improving the treatment results. These
include poor compliance, lack of financial help for treatment
and higher toxicities due to poor nutritional status of the host.

CONCLUSIONS

This is a very small and retrospective study of AYA NHL
and thus it has several limitations in terms of applicability
of the results. However, it does give an insight on the
various aspects of clinical presentation and treatment
outcome in this subgroup.
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