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ABSTRACT

Objective: Peripheral T-cell ymhomas (PTCLs) represent a heterogeous group of diseases, with poor long-term outcomes excluding ALK+
anaplastic large cell lymphoma (ALCL).

Method: We represent data of our retrospective analysis of 62 consecutive PTCL cases diagnosed since 2002. Median observation time was
16 months.

Results: The overall response rate to first line treatment was 53 percent. Data related to median progression- free survival and overall survival
times could not be obtained for ALK+ALCL group whereas median progression- free survival and overall survival times for ALK-negative ALCL
group were 1 and 18 months, respectively. Disease progression was frequently observed histologically in ALK-negative group. For ALK-
negative ALCL, advanced stage disease was defined as the presence of serum albumin <3.4 g/dl, serum total protein <6.2 g/dl, high serum
LDH, and serum ferritin >200 ng/ml, presence of B symptoms, and extranodal involvement of more than one site. Risk factors associated with
death were serum albumin <3.4 g/dl, serum total protein <6.2 g/dl, serum ferritin over 200 ng/ml, and bone marrow involvement at the time
of diagnosis. During follow-up 39 patients (64%) died. Most common reasons were progressive disease and infections. Four patients
developed secondary malignancies.

Conclusion: Our study is a reflection of the ‘real-life’. Three patients died due to disease progression shortly after diagnosis without providing
treatment due to aggressiveness of the disease. Alternatives to CHOP-based chemotherapies should be found for the ALK + non-anaplastic
large cell lymphoma group.

Keywords: T cell ymphoma, Anaplastic lymphoma kinase, ALK positive, ALK negative
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Amag: Cevresel T hiicreli lenfomalar heterojen bir hastalik grubu olup, ALK+ anaplastik biyiik hicreli lenfoma disinda uzun dénem sonuglari
kotudiir.

Yéntem: Merkezimizde 2002 senesinden beri tani alip takip olmus 62 ardisik ¢evresel T hiicreli lenfoma hastamizin verilerini sunmaktayiz.
Ortanca takip stiremiz 16 aydir.

Bulgular: ilk seri tedaviye genel yanit orani %53diir. Ortanca progresyonsuz ve genel sagkalim siirelerine ALK+ anaplastik biiyiik hiicreli
lenfoma grubunda ulasilamamistir. ALK negative grupta ise ortanca progresyonsuz ve genel sagkalim siireleri sirasiyla 1 ve 18 ay olarak tespit
edilmistir. Hastalik progresyonu siklikla histolojik olarak ALK negatif grupta gézlenmistir. ALK negative anaplastik biiyiik hiicreli lenfomada
ileri evre hastalik, serum albumin <3,4 g/dl, serum total protein <6.2g/dl, serum ferritin >200 ng/ml olmasi, yiiksek serum LDH diizeyi, B
semptomlari olmasi ve birden fazla ekstranodal tutulum bélgesi olmasi, progresyonla iliskili risk faktérleri olarak tanimlanmistir. Olim ile
iliskili risk faktérleri ise serum albumin <3.4 g/dl, serum total protein <6.2 g/dl, serum ferritin >200 ng/ml ve tani aninda kemik iliginin tutulu
olmasi olarak belirlenmistir. Takipte 39 hasta (%64) vefat etmistir. En sik neden ise hastaligin ilerlemesi ve enfeksiyonlardir. Dért hastada ise
ikincil malinite gelismistir.

Sonug: Calismamis, ‘gercek yasam’in bir yansimasidir. Ug¢ hasta, tanidan kisa siire sonra tedavi dahi verilemeden, hastaligin agresifligi
neticesinde kaybedilmistir. ALK+ anaplastik biiyiik hiicreli lenfoma disi grupta CHOP tabanli kemoterapilere alternatif bulunmasi gereklidir.

Anahtar kelimeler: T hiicreli lenfoma, anaplastik lenfoma kinaz, ALK pozitif, ALK negatif
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INTRODUCTION

Peripheral T-cell lymphomas (PTCLs) represent a het-
erogeneous group of lymphoproliferative disorders
derived from mature T cells and usually characterized
by an aggressive clinical course. Although their inci-
dence rates vary according to geographic location and
ethnic origin of the population PTCLs are uncommon in
general which contributes to limited experience bring-
ing several challenges in diagnosis and also standardiza-
tion of treatment . These neoplasms can be grouped
according to their usual presentation into disseminated
diseases (leukaemias), predominantly extra-nodal or
cutaneous, or predominantly nodal lymphomas.

Multiple subtypes represent distinct clinicopathologic
entities or prognoses. The most common subtype is
PTCL-not otherwise specified (PTCL-NOS-26%), fol-
lowed by angiommunoblastic TCL (AITCL-19%),
Anaplastic Lymphoma Kinase (ALK) -positive anaplastic
large cell lymphoma (ALCL) (7%), ALK -negative ALCL
(6%) and, enteropathy- associated TCL (EATCL-<5%) @.
CHOP-type chemotherapy has been the mainstay of
therapy. However they have poor outcomes with a
3-year survival rate of approximately 30% with the
notable exception of ALK-positive ALCL. Compared to
ALK- negative PTCLs, ALK- positive group was reported
to have better 5-year failure- free survival (FFS) (60% vs
36%, p=0.015) and OS (70% vs 46%, p=0.016). The sur-
vival rates were worse than ALK- negative ALCL for
PTCL-NOS and AITCL ®. Although addition of etoposide
to CHOP regimen was associated with increased
response rates and better PFS, it had no contribution to
0S @, Additionally, no clear survival advantage of con-
solidative autologous hematopoietic stem cell trans-
plantation (HSCT) could be shown ©,

The parameters such as advanced age, increased
serum LDH levels, poor performance status, extranodal
disease, decreased platelet counts, increased Ki67
score and many other serum biomarkers were analyzed
to estimate the survival of PTCL patients and to refine
the poor prognostic group. The International Prognostic
Index (IPl) ©, the prognostic index for PTCL-NOS ),
prognostic index of International T Cell Lymphoma
Project ®, the T cell score ©® and NCCN-IPI “9 are used
to stratify prognostic risk parameters and estimate sur-
vival. Gene expression profile studies showed that
DUSP-22 rearranged ALK- negative ALCL patients have

OS rates similar to ALK positive ALCL patients Y,
Additionally, high expression of GATA3 in PTCL-NOS was
significantly associated with worse OS 2,

For relapsed/refractory PTCL patients the second- line
treatment may consists of single agents brentuximab
vedotin for CD30 positive disease, pralatrexate %),
lenalidomide ¥, romidepsin ), belinostat *® or combi-
nation regimen with intention to proceed to autolo-
gous 7 or allogeneic ™® HSCT. However, the optimal
recommendation could not be defined.

Herein, we report our single center data for PTCL
patients. We hope documentation center’s experience
with survival data related to this rare disorder group
with a poor outcome in general may provide guidance
for novel therapy replacing traditional strategies.

MATERIAL and METHODS

From 2002 to 2019, patients diagnosed with PTCL and
managed at our institution were retrospectively ana-
lyzed. Primary cutaneous T- cell lymphomas and nasal
NK/T -cell lymphomas were not included in the analy-
sis.

All pathology specimens were assessed by our pathol-
ogy department. The stratification of cases was made
according to 2008 World Health Organization classifica-
tion of lymphoid neoplasms *9,

The evaluation of treatment response was realized
with CT or PET/CT. OS was defined as the time from
initial diagnosis to death or latest follow-up. PFS was
defined as the time from initial diagnosis to progression
or relapse or death due to progressive disease.

Our study was approved by Istanbul University Istanbul
Medical Faculty ethics committee (2019/1044), and
conducted according to the principles of Declaration of
Helsinki.

Statistical Analysis

Categorical variables were compared using Pearson’s
chi- square test. Multivariate analysis was done using
a stepwise Cox proportional hazard model. The sur-
vival estimates were calculated with Kaplan-Meier
method. STATA/SE11.1 was used for the statistical
analysis.
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RESULTS

Population characteristics

There were 62 eligible patients. The median age was 54
years (range 20-82). Although not statistically signifi-
cant, ALK+ ALCL patients were younger with a median
age of 32 years, compared to the rest of the cohort
having a median age of 55 years. Seventy-four percent
of the patients was male. The patients were distributed
according to the histological type of the disease as fol-
lows: PTCL-NOS (n=17: 27%), AITL (n=13: 21%), ALCL
(n=21: 34%), HSTCL (n=4), EATCL (n=4) and NK/T cell
lymphoma (n=3). Among 21 ALCL patients, 9 were ALK-
positive. Forty-three patients presented with advanced
stage disease (Ann-Arbor stage llI-IV). Most commonly
involved extranodal sites were bone marrow, spleen,
liver and gastrointestinal tract. Patient characteristics
are summarized in Table 1. The median follow-up time
was 16 months (range:1-156).

Survival Analysis Of The Entire Cohort
The median PFS and OS rates were 8 months (95% Cl:
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0.37-0.61) and 20 (95% ClI: 0.36-0.61) months for the
entire cohort, respectively. Five-year PFS rates was 19%
(95% Cl: 0.07-0.35) whereas OS rate was 26% (95% Cl:
0.14-0.39).

The ALK+ ALCL patients had significantly better survival
rates compared to the rest of the cohort. The data for
the median PFS and OS were not reached for ALK+ALCL
group though they were less than 2 (95%Cl: 0.33-0.60)
and 18 (95% Cl: 0.35-0.62) months for the rest of the
cohort, respectively.

Five-year PFS rates were 66% (95% Cl: 0.16-0.91) for
ALK+ALCL whereas 19% (95% Cl: 0.09-0.32) for non-
ALK+ groups. Five -year OS rates were 75% (95%Cl:
0.31-0.93) for ALK+ALCL group and 18% (95% Cl: 0.07-
0.32) for the rest of the cohort. The survival curves
according to histology are presented in Figure 1.

Treatment Strategy

Three patients (1 PTCL-NOS, 1 EATCL, 1 NK/T cell lym-
phoma) died without having chance to be treated, due
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type (C&D)

394



M. Ozbalak et al, ‘Real-life’ T Cell Lymphoma Experience

to rapid progression of the disease. One patient with
HSTCL underwent splenectomy which established the
diagnosis and the patient received steroid treatment.
One patient with PTCL-NOS had a poor ECOG perfor-
mance status and could only be given steroids.

The remaining 56 patients received mainly (n=46).
CHOP-based chemotherapy. One patient initially was
diagnosed as having HL and received ABVD as first- line
treatment . Re-evaluation of the case revealed the diag-
nosis of PTCL-NOS. In five patients, radiotherapy was
added to the treatment.

The ORR to first line treatment was 52%, including CR
in 23 (40%) and PRs in 7 (12%) cases.

Regardless of the treatment arm, the CR rate was sig-
nificantly higher in ALK+ALCL than in other groups (77%
of the patients achieved CR). The ORR was 67% for ALK-
ALCL, whereas it was lower for PTCL-NOS (47%) and
AITCL (31%) groups (Table 1)

As treatment for relapsed and refractory patients the
treatment agent was chosen taking into account the
toxicity of previous treatment and patients’ perfor-
mance status. Gemcitabine- based regimens, brentux-
imab vedotin (BV), bendamustine, pralatrexate and
lenalidomide were the preferred regimens for further
treatment of these cases.

Survival Analysis of Patients Who Had Objective
Response to Initial Treatment

Median PFS and OS for responders to the first- line
treatment were 29 (95% Cl: 0.31-0.73) and 136 months,
respectively. The 5-year OS (52%: 95% Cl: 0.29-0.71)
and PFS rates (48%: 95% Cl: 0.25-0.68) were as indi-
cated.

Patients Who Had SCT

Among 30 responders to the first- line treatment, 10
patients underwent autologous SCT upfront as consoli-
dation. For this group 5-year OS (75% :95% CI: 0.31-
0.93) and PFS rates (63% :95% Cl: 0.23-0.86) were as
indicated. Patients who had consolidative auto-SCT had
better 5-year OS rates compared to those having che-
motherapy alone (75% vs 41%; p=NS).

Nine patients had autologous SCT following salvage
treatments. Five patients responded to auto-SCT (4 CR

and 1 PR). The median OS was 20 months (95% CI: 0.16-
0.79), and PFS was less than 2 months (95% Cl: 0.08-
0.62).

Four patients underwent allo-SCT (1 AITCL, 1 PTCL-NOS,
1 HSTCL, 1 ALK-ALCL). Two of them had previous auto-
SCT. Three of them died due to progressive disease
(n=1) and infectious complications (n=2).

One patient with ALK-ALCL relapsed at the fifth year of
auto-SCT. This patient achieved CR with reuse of CHOEP
but experienced a second relapse and underwent allo-
SCT after salvage BV&GDP treatment. He is still alive
with complete response at the 115th month of follow-

up.

Risk Factors

Progression was frequently associated with T cell-lym-
phomas having other than ALK+ALCL (p=0.004) histol-
ogy. For ALK- ALCL, advanced stage disease (p=0.000),
serum albumin <3.4 g/dI (p=0.013), serum total protein
<6.2g/dl (p=0.032), high serum lactate dehydrogenase
level (LDH) (p=0.042), serum ferritin > 200 ng/ml
(p=0.006), presence of B symptoms (p=0.03), and extra-
nodal involvement of more than one site (p=0.021) at
the time of diagnosis were associated with progression.
In addition, hemoglobin level less than 10 gr/dl
(p=0.061) and bone marrow involvement at the time of
diagnosis (p=0.103) tend to be more frequently-though
not statistically significantly- associated with progres-
sive disease. In the multivariate analysis, high serum
LDH and extranodal involvement involving more than
one organ were found to be significant. For ALK+ALCL,
none of the risk factors was associated with progressive
disease.

In the univariate analysis, T cell lymphoma type other
than ALK+ALCL was associated with death (p=0.006).
For ALK -positive group, none of our criteria was associ-
ated with poor OS.

For ALK- negative group, serum albumin <3.4 g/
dl(p=0.001), serum total protein <6.2 g/dl (p=0.032),
serum ferritin >200 ng/ml (p=0.031), bone marrow
involvement (p=0.020) at the time of diagnosis were
associated with death. In the multivariate analysis, only
bone marrow involvement was associated with poor
survival. Although not statistically significant, high
serum lactate dehydrogenase (LDH) (p=0.085) and
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Table 2. It showes comparison of preopertive and postoperative patients’ VAS. A statistically significant decline in pain control was detected in

both groups.
All patients ALK+ALCL | PTCL, NOS AITCL ALK- ALCL t lenic T cell pathy ass. T cell NK/T cell
(n=62) (n=9) (n=17) (n=13) (n=12) lymphoma lymphoma lymphoma
(n=4) (n=4) (n=3)
Age, median (range) 54 (20-82) 32(20-66) | 62(28-73) | 65(30-82) | 52.5(24-79) 58 (26-64) 52.5 (35-58) 43 (32-47)
Male vs Female 46vs 16 9vs0 11vs6 8vs5 8vs4 4vs0 3vsl 3vs0
B symptoms
present 37 4 10 8 4 3 4 3
absent 19 5 5 3 6 1 0 0
Stage
-l 13 3 3 1 3 1 1 1
-1V 43 6 11 12 8 2 2 2
Bone marrow involvement
present 19 2 6 2 2 4 0 2
absent 37 7 8 9 8 0 4 1
Extranodal involvement
0-1 37 8 8 9 7 2 2 1
22 17 1 6 1 3 2 2 2
ECOG Performance Score
0-1 43 9 23 20 5 2 2 2
>2 18 0 5 3 6 2 2 1
Serum LDH
Normal 18 6 7 7 6 0 2 1
>ULN 29 3 8 6 4 4 1 2
Serum albumin
<3.4g/dl 23 3 5 7 4 2 1 1
>3.4g/dl 28 6 8 4 5 2 2 1
Serum total protein
<6.2g/dl 17 1 2 7 2 1 3 1
>6.2g/dl 26 8 7 3 6 2 1
Serum ferritin
<200 ng/ml 9 1 2 2 2 1 3 1
2200 ng/ml 29 6 7 6 5 2
Hemoglobin
<10g/dl 20 1 5 5 3 3 2 1
>10g/dl 36 8 8 10 7 1 1 2
Platelets
>150.000/mm? 40 8 9 11 7 2 2 1
<150.000/mm? 16 0 6 2 3 2 1 2
Absolute neutrophil count
<6500/mm? 36 3 1 5 5 3 1 2
>6500/mm? 19 5 14 8 5 0 2 1
Response to first line treatment available
for n=57 n=8 n=16 n=13 n=12 c n=3 n=2
Complete response 23 7 5 3 6 0 2 0
Partial response 7 0 3 1 2 1 0 0
Stable disease 2 0 1 1 0 0 0 0
Progressive disease 25 1 7 8 4 2 1 2
IPI Score available for n=55 n= n=13 n=13 n=11 n=: n=3 n=3
08&1 19 6 5 3 3 0 1 1
283 28 2 5 9 6 3 1 2
485 9 1 3 1 2 1 1 0
NCCN-IPI Score available for n=56 n= n=13 n=13 n=11 n=4 n=3 n=3
0&1 5 1 1 1 1 1 1 1
283 26 8 5 5 5 3 1 2
485 22 0 5 7 4 0 1 0
26 3 0 2 0 1 0 0 0
PIT score available for n=53 n=9 n=14 n=11 n=9 n=4 n=; n=;
0 13 4 3 2 2 0 1 1
1 15 4 5 2 3 0 1 0
2 13 0 2 6 2 1 1 1
384 12 1 4 1 2 3 0 1
ITCLP score available for n=56 n= n=16 n=13 n=10 n= n=; n=;
0 20 7 5 4 2 1 0 1
1 22 1 6 6 4 1 3 1
2 12 0 4 2 4 1 0 1
3 3 0 1 1 0 1 0 0
T cell score available for n=53 n=9 n=12 n=13 n=10 n=3 n=3 n=3
0 3 1 1 0 2 1 0 0
1&2 36 7 8 9 7 2 2 2
384 14 1 3 2 1 0 1 1

ECOG PS: Eastern Co-operative Oncology Group
performance score
LDH: Lactate Dehydrogenase
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presence of B symptoms (p=0.066) were more fre-
quently detected in patients with poor OS.

As expected, response to first- line treatment was sta-
tistically significantly associated with decreased pro-
gression (p=0.000) and death (p=0.000) rates. The
International Prognostic Index (IPl) (p=0.007), the
National Comprehensive Cancer Network (NCCN)-IPI
(p=0.03) were effective in discriminating progressive
cases in ALK- negative, but not in ALK- positive group.
The NCCN-IPI (p=0.035) was effective to predict deaths
in ALK- negative group.

Deaths& Secondary Malignancies

Forty-one patients (66%) died during the follow-up
period. Most common etiologies were progressive
disease and infections.

Four patients developed secondary malignancies
including esophageal squamous cell cancer in 1 EATCL;
myelodysplastic syndrome in 1 HSTCL 1 HL in 1 PTCL
and multiple myeloma in 1 PTCL patient . None of them
had radiotherapy history and the median follow-up
time was 73 months (range: 27-156 months).

DISCUSSION

PTCLs are less responsive to conventional anthracy-
cline- based regimens. Savage et al. reported that the
ORR with anthracycline-based treatment was 73% for
PTCL, with 3-year PFS and OS rates of 32% and 52%,
respectively. Compared to ALK- negative PTCLs, ALK-
positive group was reported to have better 5-year FFS
(60% vs 36%, p=0.015) and OS (70% vs 46%, p=0.016)
rates ©). In the Japanese experience, 5-year PFS and OS
rates for PTCL-NOS were 28% and 35%, respectively.
The 5-year OS rate was almost 60% for patients con-
solidated with auto-SCT (20).With a median OS of 1.59
years, the 4-year OS rate was 34% in the Australian
cohort Y, In our cohort, the ORR to the first- line treat-
ment was 52%. Five-year PFS, and OS rates were 19% ,
and 26%, respectively. Five-year PFS rates were 66%
and 19% for ALK+ALCL and non-ALK+ groups, respec-
tively. Similarly, 5-year OS rate was 75% for ALK+ALCL
group and 18% for the rest of the cohort.

The place for SCT as consolidation treatment is for
PTCLs still debatable. Reimer et al reported that 66% of
PTCL patients were able to proceed to SCT consolida-
tion. All 55 patients kept their response following trans-
plantation and the 3-year OS and PFS rates were 48%
and 36%, respectively ??. CHOEP followed by high dose

therapy and SCT was reported to be effective for ALK-
negative PTCL patients, with 5-year PFS and OS rates of
44% and 51%, respectively 2%, Better OS rates were also
reported in a Japanese cohort @. In our cohort,
patients who had consolidative auto-SCT had better OS
rates (75% vs 41%; p=NS). On the other hand, auto-SCT
following salvage treatment did not improve the out-
come.

To predict the prognosis in PTCLs, variable risk factors
were defined elsewhere 9 and many efforts were
made for amelioration ?%%24, |n our study, there were
no risk factor associated with OS and PFS in ALK+ ALCL
patients. For ALK- negative group, IPI ®, NCCN-IP| @0
scores were able to discriminate risk groups to predict
PFS and, NCCN-IPI was able to discriminate risk groups
to predict OS. We, with this study observed that high
stage disease, serum albumin <3.4g/dl, serum total
protein <6.2g/dl, high serum LDH, serum ferritin > 200
ng/ml, presence of B symptoms, and extranodal
involvement of more than one site at the time of diag-
nosis were associated with disease progression in ALK
-negative patients in the univariate analysis. Serum
albumin <3.4g/dl, serum total protein <6.2g/dl, serum
ferritin > 200 ng/ml, bone marrow involvement at the
time of diagnosis were associated with death. In the
multivariate analysis, high serum LDH and extranodal
involvement of more than one organ were found to be
significant to predict progression, whereas only bone
marrow involvement was associated with death.

Our study showed a secondary malignancy risk which is
not a well-known entity for PTCL. Thus, in patients with
extended follow-up, evolving secondary malignancies
should be kept in mind.

One of our patients was initially diagnosed as having HL
however, PTCL-NOS was defined in the re-evaluation
emphasizing the still challenging complexity of the
PTCLs.

The survival rates in our study were lower compared to
literature, which may be due to exclusion of ‘untreated’
patients in the majority of the studies. Our study is a
reflection of the ‘real-life’. The experience with 3
patients, who died due to disease progression after
diagnosis without receiving treatment, point out
aggressiveness of the disease and we observed also
CHOP- based regimen for PTCLs other than ALK- posi-
tive ALCLs needs to be replaced by another treatment
modality. Although the low number of patients is a
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limitation of our study, it is a single- center study and
PTCLs are rare types among NHLs.

A recently published study has suggested that patients
receiving novel agents have superior outcomes com-
pared to cases who received chemotherapy-based
treatments ©?°. However, newer agents are still being
searched for the optimal treatment to be given.
Although DUSP22 was defined as a favorable prognos-
tic factor for ALK- negative group Y, advances in
molecular research could not still compare this group
to other types of NHL, which may be seen in scarce
number of PTCL patients and multi-center comprehen-
sive organizations should be realized . More effective
prognostic indices are needed to better stratify PTCL
patients, to define the subgroup which might have
advantage of SCT consolidation so as to be able to sup-
press the disease early in its nature.
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