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Abstract T cell lymphoma is rare with few dedicated
studies and no consensus regarding optimal treatment. We
undertook a retrospective hospital review to assess the
efficacy of gemcitabine, cisplatin and methylprednisolone
(GEM-P) combination therapy. Twenty-nine patients were
followed up for a median duration of 28 months. Twenty-
three patients received standard GEM-P. Due to hearing
impairment, 3 patients had cisplatin substituted with car-
boplatin and 1 with oxaliplatin. In 2 cases, rituximab was
added to GEM-P in view of the presence of EBV + B cell
clones. Overall response rate (RR) [complete response
(CR) + partial response (PR)] was 73 % (95 % CI range
54-86 %). 11/29 (38 %) achieved CR and 10/29 (35 %)
had PR. In first-line treatment, 4/10 patients achieved CR
and 4/10 had PR relating to a RR of 80 %. CR was seen in
4/9 (45 %), 2/8 (25) and 1/2 (50 %) patients treated in
the second, third and fifth-sixth line respectively. Thus,
GEM-P was found to be effective as first-line or salvage
therapy in T cell lymphoma.
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Introduction

Peripheral T cell lymphomas are a rare and heterogeneous
group comprising around 10-15 % of all lymphomas.
Patients commonly present in the advanced stages, and
prognosis is generally poor with a 5-year survival of
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around 30 % [1]. Despite subtypes like cutaneous ana-
plastic large cell lymphoma (ALCL) and systemic ana-
plastic lymphoma kinase-1 (ALK1) positive ALCL which
may respond better to chemotherapy and achieve a better
outcome [2], compared to their B cell counterparts, the
majority of T cell lymphoma patients have a significantly
worse S-year overall survival [1, 3, 4]. Without data to
suggest that other treatments are more effective, patients
continue to commonly receive CHOP-type (cyclophos-
phamide, doxorubicin, vincristine and methylprednisolone)
regimens [5, 6]. In the first-line setting, CHOP-based
therapy has been reported to elicit a CR rate of 60 % [6].
However, there are advocates for non-CHOP-based che-
motherapy in relapsed or refractory lymphoma, and studies
show gemcitabine combined with vinorelbine [7] or cis-
platin [8] could achieve a CR rate of between 30 and 40 %
in the small T cell subpopulation. In relapsed or refractory
patients, single agent gemcitabine achieved a CR rate of
between 20 and 23 % and PR rate of between 28 and 40 %
with a 13.5-month median duration of response [9, 10]. A
previous article reported 16 patients treated with GEM-P
achieving an ORR of 69 % (95 % CI range 41.4-89.0),
where 3 patients (19 %) achieved CR and 8 (50 %)
PR [11].

Patients and methods

Selection of cases

We carried out a 10-year retrospective review of all T cell
lymphoma patients treated with GEM-P. Review Board
approval was obtained (Project reference number: LYM

042), and individual patient consent was not deemed to be
necessary by the committee. Patients were identified by
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diagnosis key word from the histopathology database and
cross-referenced against our pharmacy database having
received gemcitabine plus platinum. Clinical data including
demographics, tumor subtype, stage, treatment received,
toxicity, imaging and histological response, time of relapse
and overall survival were extracted from the hospital elec-
tronic patient record (EPR) system and recorded on a sepa-
rate database. Data were censored for survival on the date of
last follow-up with our institution or on the date of last
contact with the general practitioner.

Chemotherapy regimen

The GEM-P regimen consisted of an intravenous infusion
of gemcitabine 1,000 mg/m? given on days 1, 8 and 15
with cisplatin 100 mg/m? on day 15 in a 28-day cycle.
Cisplatin was given 4 h after gemcitabine administration
and over 4 h with pre- and post-hydration. Methylprednis-
olone 1,000 mg was administered intravenously on day 1
and then orally from days 2-5 of each cycle. In patients with
pre-existing tinnitus, cisplatin was replaced by oxaliplatin
100 mg/m? or carboplatin AUC 5. Where Epstein-Barr
virus B cell clones were expressed (EBV +), rituximab
375 mg/m? (days 1 and 15) was added to the combination
(R-GEM-P).

Evaluation of toxicity on study

The Common Terminology Criteria for Adverse Events
(CTCAE) version 3.0 was used for assessing biochemical
and hematological toxicities. Full blood count, urea and
electrolytes and liver function tests were performed prior
to each treatment and between sessions if an abnormal
results were found. Non-hematological or non-biochemi-
cal toxicities were monitored during clinic visits and
information obtained from the EPR. Details of toxicities
were recorded until 28 days after the last session of
GEM-P.

Evaluation of response

All patients had a baseline CT prior to start of therapy.
PET-CT scanning was introduced during the later period of
the study. During treatment, patients were assessed clini-
cally, and CT scans were planned after at least every two
cycles until maximum response was achieved on CT. Post-
treatment PET-CT scans and repeat bone marrow trephine
were performed to confirm response as appropriate. The
International Working Group recommendations [12]
introduced in 1999, followed by the Revised Response
Criteria for Malignant Lymphoma [13] in 2007, were
correspondingly adopted in the evaluation of response
during this review period. Where both post-therapy CT and
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PET-CT scans were available for assessment of treatment
response, overall response was based on the PET-CT result.

Statistical methods

The aim of this study was to evaluate the efficacy, safety
and survival outcome. Data for response rates, progression-
free survival (PFS) and overall survival (OS) were ana-
lyzed. PFS was measured from the start of GEM-P until the
first objective evidence of relapse, progression or death, or
was censored at last follow-up. OS was measured from the
start of GEM-P until death or censored at last follow-up.
PFS and OS were calculated by the Kaplan—-Meier method,
and comparison between groups was performed using a
log-rank test. A p value of < 0.05 was considered statis-
tically significant. PET-CT mCR was compared to those
who did not (PR, SD and PD).

Results

Twenty-nine patients were identified. Median age of pre-
sentation was 53 years (range 17-72), and the condition
was more common in males (M:F = 17/12 = 1.4:1). Five
patients presented in stage I, two in stage II, ten in stage III
and twelve in stage IV. Various subtypes were repre-
sented: AITL (n = 10), PTCL-nos (n =6), ALCL
ALK — (n = 5), natural killer T cell (NK/T cell) (n = 3),
adult T cell leukemia/lymphoma (ATLL) (n = 2), ALCL
ALK + (n = 1), mycosis fungoides (MF) (n = 1) and
enteropathy T cell (EITCL) (n = 1) (Table 1). Baseline CT
was performed in all patients, and 11 had baseline PET-CT
as well. Ten newly diagnosed patients received GEM-P as
first line, 9 relapsed cases as second line, 8 as third line,
1 as fifth line and 1 as sixth line. Twenty-three patients
(79 %) received standard GEM-P. In 3 cases, cisplatin was
substituted with carboplatin where there was pre-existing
hearing impairment and 1 case with oxaliplatin where
tinnitus occurred after the first cycle. In 2 cases of AITL
with EBV + B cell clones, patients received R-GEM-P.
One patient with ATLL was also treated with acyclovir.
The median number of cycles administered was 3 (range
1-6).

Tumor response

In addition to standard on-treatment CT, post-GEM-P PET-
CT was performed in 11 patients with an ORR of 73 %
(95 % CI range 54-86 %). However, in first-line GEM-P
patients, an ORR of 80 % was seen with 4/10 (40 %) of
patients achieving CR. Tables 2 and 3 show the ORR
according to the lines of treatment and histological
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Table 1 Patient characteristics Table 3 Response according to histological subtype
Number of patients 29 Subtype (n) CR PR SD PD
A s 24-72
ge range (years) AITL (10) 5 4 - 1
Median age at presentation 53
(years) PTCL-nos (6) 1 1 1 3
M:F 17- 12 ALCL AKLI — (5) 3 2 _
(1.4:1) NK/T cell (3) 1 - _ 2
Stage at presentation n % ATLL (2) B ! B !
ALCL ALKI + (1) - 1 - -
Stage 1 5 17 MF (1) 1 _ _ _
Stage 1I 2 7 EITCL (1) _ 1 _
Stage III 10 35
Stage IV 12 41 . . L .
Subtype cycle of GEM-P. Three patients with pre-existing hearing
AITL 10 2 cutaneous) 35 1mpﬁ1rlmelllt Yveie presc;lbeld gergcnabme, carl?olflatln and
PTCL-nos 6 (1 breast) 21 mgt t?/ prefnl'so 2ne 88 touerated tr;atm;:nt w1t. out extac—
ALCL ALKI 5 (1 cutancous) 17 erbation o tinnitus. verall grade 3 or 4 anemia, neutro-
NK/T cell 3 10 penia and thrombocytopenia rates were 52, 41 and 59 %
ATLL 5 . respectively (Table 4). Two patients developed grade 1
peripheral neuropathy by the second cycle. Two patients
ALCL ALKI1+ 1 3 . ..
encountered grade 2 raised creatinine levels. One occurred
MF 1 3 .
after the first cycle, where ultrasound did not reveal any
EITCL 1 3

AITL angioimmunoblastic T cell lymphoma, PTCL-nos peripheral T
cell not otherwise specified, ALCL large cell anaplastic lymphoma,
NK/T cell natural killer T cell, ATLL adult T cell leukemia/lymphoma,
MF mycosis fungoides, EITCL enteropathy-type intestinal T cell

subtypes respectively. Of the 11 patients who attained CR,
6 had complete metabolic response confirmed on PET-CT
(55 %). Two out of 4 cases with positive baseline bone
marrow involvement had confirmed CR on post-treatment
bone marrow trephine. Two cases did not undergo repeat
bone marrow trephine due to patient refusal. In addition to
Tables 2 and 3, patients who relapsed 6 months or more
after previous response to GEM-P achieved repeat response
after rechallenge (2 CR and 1 PR).

Toxicity

Four patients encountered grade 2 tinnitus on treatment.
Three occurred after the first cycle and 1 after the second

Table 2 Response rates according to line of treatment

Response  Overall First line  Second  Third Fifth—
n=29 (%) line line sixth line
CR 11/29 (38) 4/10 (40) 4/9 (45) 2/8 (25) 1/2 (50)
PR 10/29 (35) 4/10 (40) 2/9 (22) 3/8 (38) 1/2 (50)
SD 1/29 (3) - 1/9 (11) - -

PD 7/29 (24) 2/10 20) 2/9 (22) 3/8 (38) -

CR complete response, PR partial response, SD stable disease, PD
progressive disease

obstructive features and no concomitant nephrotoxic drugs
were noted. Spontaneous recovery occurred after a 1-week
delay. The second patient had a history of osteoporosis and
had concurrent treatment with pamidronate, aledronic acid
and opioids for pain control which could have affected
renal function. 11/29 (38 %) patients encountered grade 3
raised alanine aminotransferase (ALT). 7/11 cases occurred
after cycle 1, 2 after cycle 2 and 2 after cycle 3. One patient
had cytomegalovirus (CMV) infection during treatment,
but in the other cases, no alternative cause was found, and
liver function derangement was most likely gemcitabine
induced.

Survival outcome
Median duration of follow-up of patients on the study was
28 months. Median progression-free survival (PES) for the

entire cohort was 12 months (95 % CI range 2-21 months)
(Fig. 1). PFS at 1 year was 48 % (95 % CI range 27-65 %)

Table 4 Toxicity profile

Hematological (%)

G3/4 Anemia 52
G3/4 Neutropenia 41
G3/4 Thrombocytopenia 59

Non-hematological (%)

G1 Peripheral neuropathy

G2 Raised creatinine

G2 Tinnitus 14
G3 Raised ALT 38
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Fig. 1 Progression-free survival (PFS)

and at 2 years was 33 % (95 % CI range 16-52 %).
Median overall survival (OS) is 70 months (95 % CI range
53-88 months) (Fig. 2). One-year survival was 79 %
(95 % CI range 58-90 %), and 2-year survival was 63 %
(95 % CI range 40-79 %). One patient with stage IVB
ALCL ALK — was still alive and in remission 7 years
after attaining CR with GEM-P at second line.

Discussion

T cell lymphoma is a rare subtype and study cohorts tend
to be small. Without data from large randomised trials to
suggest more effective regimens, patients continue to
commonly receive CHOP-based treatment. For example, a
small dedicated T cell study of 33 patients produced a CR
rate of 60 % in first-line therapy [6]. Adding etoposide and
gemcitabine (CHOP-EG) [5] improved the ORR to 77 %
with 58 % CR but at the expense of 54 % grade 4 neu-
tropenia and 15 % febrile neutropenia rates (Table 5). On
the other hand, gemcitabine and its combination have thus
far shown an ORR of between 60 and 69 % [11, 14]. In our
current report, an ORR of 73 % with GEM-P exceeds
previous expectations of gemcitabine-based treatment and

100

Years

Fig. 2 Overall survival (OS)
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Table 5 Response rates recorded in dedicated T cell lymphoma trials
using various chemotherapy regimens

Subtype n  Regimen CR (%) PR (%)
Sallah [10] Mixed T cell 10 Gemcitabine 20 40
Arkenau [11] PTCL 16 GEM-P 19 50
Zinzani [9] PTCL-nos 20 Gemcitabine 23 28

MF 19
Kim [5]* PTCL 26 CHOP-EG 58 15
Pautier [6]*  AITL 33 CHOP-type 60 -

Relapsed/refractory trials shown except * which were first-line studies

GEM-P gemcitabine, cisplatin and methylprednisolone, COPBLAM/
IMVP-16 cyclophosphamide, vincristine, methylprednisolone, bleomy-
cin, doxorubicin, and procarbazine, CHOP-EG cyclophosphamide,
doxorubicin, vincristine, methylprednisolone, etoposide and gemcitabine

could be an alternative to CHOP with less toxicity and
more flexibility in administration. Furthermore, when used
as initial therapy, a higher ORR of 80 % could be achieved.
Durable responses were seen with a median PFS of
12 months, comparable to the 8 months with CHOP-EG
[5]. However, although a 56 % relapse rate at 46 months
using first-line CHOP-based [6] could not be matched, it
has to be taken into account that two-thirds of our cohort
consisted of relapsed or refractory patients. Median OS
with Gem-P was 70 months with an estimated 1 year OS of
78 %. Although few trials report on OS data, results are
comparable to an estimated 1-year overall survival of
69.6 % with CHOP-EG [5]. Thus, long-term remission was
possible after GEM-P where 1 patient was reported to be in
remission 7 years after salvage GEM-P. This report sug-
gests GEM-P as a feasible regimen and alternative to
CHOP for the treatment of newly diagnosed, refractory or
recurrent T cell lymphoma.

There has yet to be major breakthrough in the treatment
of T cell lymphoma. However, a recent small phase II
study involving 58 patients with ALCL treated with the
antibody toxin conjugate brentuximab vedotin reported a
RR of 86 % and CR rate of 57 % [14]. Anti-angiogenic
therapy with bevacizumab has also been shown to poten-
tiate the effect of chemotherapy and induce response in
AITL [15] and ATLL [16]. Thus, the future approach to
managing patients with T cell lymphoma is likely to
involve greater stratification [17].

The challenge will therefore entail individualization of
therapy, and perhaps the most efficient way to find the best
treatment for this rare disease may thus not depend on
recruiting large cohorts but to adopt a biomarker-driven
approach in treating the separate subtypes in this hetero-
geneous group.
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