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Abstract: Objective: To observe the clinical effects and adverse reactions, and analyze the clinical significance of
L-asparaginase (L-ASP) containing multidrug chemotherapy regimen in incipient peripheral T-cell ymphoma (PTCL).
Methods: A retrospective analysis was conducted of 102 patients with incipient PTCL who received L-ASP contain-
ing multidrug chemotherapy regimens or not in our hospital from January 2010 to December 2013. Complete
remission (CR) rate, partial remission (PR) rate, overall remission (OR) rate, progression free survival (PFS), overall
survival (OS) and adverse reactions were compared. Results: Patients who received L-ASP containing multidrug
chemotherapy (L-ASP group) had higher OR rate than those who received L-ASP-free ones (non L-ASP group) (83.3%
vs 61.7%, P=0.016), particularly those at phase Ill/IV (82.4% vs 54.0%, P=0.007) and with an international prog-
nostic index (IPl) score of 22 (82.1% vs 50.0%, P=0.006). The median survival time (0S) was 10.5 months (range,
1-47months) in L-ASP group, while 13 months (range, 0.3-68 months) in non L-ASP group, and they had no statisti-
cally significance (P=0.754). Similarly, the progression free survival time(PFS)was 10 months (range, 1-47 months)
in L-ASP group,while 11 months (range, 0.3-68 months) in non L-ASP group, also had no statistically significance
(P=0.414). The 3-year OS rate of L-ASP group and non L-ASP group were 48.9% and 65.0% , respectively (P=0.974)
and the 3-year PFS rate of L-ASP group and non L-ASP group were 40.8% and 61.0%, respectively (P=0.479). They
all had no statistically significance. The L-ASP group had more adverse reactions than the non L-ASP group, though
most of them were mild and could be improved by symptomatic and supportive care. Conclusion: L-ASP containing
multidrug chemotherapy regimen in incipient PTCL showed a better short-term effect and controllable adverse reac-
tions. A large prospective clinical trial of use L-ASP in first-line treatment of PTCL is worthy of further research and
investigation.
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Introduction phamide, adriamycin, vincristine and predni-
sone) chemotherapy. Research results from the

Peripheral T-cell lymphomas (PTCLs) are a International PTCL Clinical and Pathologic

series of malignant lymphoproliferative dis-
oders with high heterogeneity. Except for
prolonged natural course of T-large granular
lymphocytic leukemia (T-LGLL) and cutaneous
T-cell lymphomas (CTCL) and better chemoth-
erapy efficacy of ALK-positive anaplastic large
cell lymphoma (ALCL), most of PTCLs have poor
outcomes, with an overall 5-year survival rate
of less than 30% [1]. So far, treatment of PTCLs
is principally based on the CHOP (cyclophos-

Review Project [2] showed that, for peripheral
T-cell lymphoma not otherwise specified (PTCL-
NOS) at least, anthracyclines-based therapetic
regimens had poor outcomes and were notideal
for PTCLs, and other more intensive chemother-
apy regimens, i.e., Hyper-CVAD (high-dose
cyclophosphamide, vincristine, adriamycin and
dexamethasone) and higher-dose EPOCH, had
not shown even better outcomes [3]. A prospec-
tive study concluded that patients who received
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autologous stem cell transplantation (ASCT)
had better outcomes than those who received
conventional chemotherapies, but 1/3 to 2/3
of the patients threw away a chance to receive
ASCT due to progression of disease. This sug-
gests the significance of pre-ASCT chemo-
therapy and a need for development of new
therapies and drugs which can improve pre-
transplant remission rate, creating the condi-
tions for ASCT. We retrospectively analyzed
102 patients with incipient PTCLs who received
L-asparaginase (L-ASP) containing multidrug
chemotherapy regimens or not in our hospital
from January 2010 to December 2013, and
short-term effects and safety of L-ASP as well.

Materials and methods
Cases

Subjects were recruited from 102 patients with
incipient PTCL who received L-ASP containing
multidrug chemotherapy regimens or not from
January 2010 to December 2013. All subjects
were diagnosed pathologically, with complete
clinical and follow-up data. The follow-up was
completed on March 31, 2014. Pathological
classification referred to WHO Classification of
Tumours of Haematopoietic and Lymphoid
Tissues 2008 [4], while clinical stages to Ann
Arbor Staging System [5].

Ethics statement

This study complied fully with all provisions of
the Declaration of Helsinki. All patients gave
written informed consent to participate. This
study was proved by the medical ethics com-
mittee of the first Affiliated Hospital of Medical
School of Zhejiang University.

Therapy

The therapeutic principle was determined by
pathological types and clinical stages. The ther-
apeutic principles of predominantly nodal
PTCLsincluding PTCL-NOS, Angioimmunoblastic
T cell lymphoma (AITL), anaplastic large cell
lymphoma (ALCL) were as follows: patients with
clinically limited-stage disease were mainly
treated with CHOP or CHOP-like chemotherapy
regimens, if necessary, in conjunction with
radiotherapy for involved or extended field.
Those with advanced diseases mainly received
not only similar chemotherapy regimens to the
former, but additional radiotherapy for masses
or local lesions. The therapeutic principles of
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the extranodal NK/T-cell lymphoma were as
follows: stage | patients received additional
radiotherapy followed by consolidation chemo-
therapy; stage Il patients received multidrug
chemotherapy and then radiotherapy; adv-
anced stage patients received chemotherapy
mainly, if necessary, in conjunction with radio-
therapy for nasal cavity. The L-ASP group were
given CHOP or CHOP-like chemotherapy regi-
mens with additional intravenous drip of L-ASP
at the dose of 6 000 U/m?, once a day, for 7
days (which required a negative skin test and
before medication, with specific dose and
frequency as regulated by patients’ condition),
and at least two L-ASP containing multidrug
chemotherapy regimens should be employed.

Major multidrug chemotherapy regimens and
usage: CHOP regimen: cyclophosphamide 750
mg/m?, Day 1, vindesine 4 mg, Day 1, epirubi-
cin 80 mg/m?2or adriamycin 50 mg/m?, Day 1,
prednisone 100 mg, at draught, Day 1 to 5, for
a 21-day cycle; CHOPE regimen: CHOP regimen
plus etoposide 100 mg, Day 1 to 3 or 5, for a
21-day cycle. Adverse reactions of the chemo-
therapy were evaluated by NCI Common
Terminology Criteria for Adverse Events Version
3.0 (NCI.CTCAE V3.0).

Therapeutic evaluation and statistical treat-
ment

Therapeutic effects were classified as com-
plete remission (CR), partial remission (PR),
stable disease (SD), relapse or progressive dis-
ease (PD) by IWG criteria, and CR+PR referred
to overall remission (OR). OS were calculated
beginning from the date of diagnosis to death
or the last follow-up date. PFS were calculated
beginning from the date of diagnosis to pro-
gression or death or the last follow-up date.
Enumeration data of independent samples
were compared with x? test. Kaplan-Meier
method was used to estimate OS and PFS, and
the differences were compared by Log-rank
test. COX regression model was used for multi-
variate analysis. P<0.05 was considered
statistically significant. SPSS 20.0 software
was used for statistical analysis.

Results
General information
Of 102 patients with incipient PTCL, 42/102

patients received L-ASP containing multidrug
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Table 1. Clinical features of patients in L-ASP group and control group
[number of cases (%)]

Group L-ASP Group Control Group
Number of cases (n) 42 60
Gender
Male 35(83.3) 40 (66.7)
Female 7 (16.7) 20 (33.3)

Median age (year)
Clinical stage

51.5(18-80) 49.0 (16-78)

/1 8 (19.0) 10 (16.7)

/v 34 (81.0) 50 (83.3)
IPI score

Low-risk 14 (33.3) 18 (30.0)

low-intermediate risk 25 (59.5) 35 (58.3)

high-intermediate risk 3(7.2) 7 (11.7)
median number of chemotherapies (n) 6 (1-18) 4.5 (1-12)

Note: 1. Comparison of all parameters between ASP group and control group, P>0.05;
2: International poor prognostic factors: age > 60 years, stage Ill/IV, elevated serum

group was superior to that
in the non L-ASP group
(83.3% vs 61.7%, P=
0.016). According to the
clinical stages, patients
were divided into early-
stage (I/Il) group and
advanced-stage (Ill/1V) gr-
oup. It was found that, in
patients from the advan-
ced-stage group, CR and
PR rates were 35.3% and
47.1% in the L-ASP group
and 42% and 12% in the
non L-ASP group, respec-
tively, and that OR rate in
the L-ASP group was supe-
rior to that in the non L-ASP
group (82.4% vs 54.0%,

LDH, number of extranodal lesions >2, ECOG score >2. There was no or only one ad-
verse factor in low-risk group, 2 in low-intermediate risk group, 3 in high-intermediate

group and 4 or 5 in high-risk group.

Table 2. Comparison of short-term effects between L-ASP group and

control group [number of cases (%)]

P=0.007). According to the
IPI scores, the risk stratifi-
cation was divided into low
(0 to 1 point), intermediate
(2 to 3 points) and high (4
to 5 points) risk groups. It

Number of

Short-ter  effect

was found that, overall, in
patients from intermediate

Group cases () CR PR SD PD OR
L-ASP group 42 19 (45.2) 16(38.1) 3(71) 4(9.5) 35(83.3%)
Control group 60 31(51.7) 6(10.0) 6(10.0) 17 (28.3) 37 (61.7%)
P value 0.052 0.016

and high risk groups, CR
and PR rates were 35.7%
and 46.4% in the L-ASP

chemotherapy regimens (L-ASP group), PTCL-
NOS developed in 17, extranodal NK/T-cell
lymphoma (NK/TCL) in 15, AITL in 6, ALCL (ALK-
negative) in 2, and subcutaneous panniculitis-
like T-cell lymphoma (SCPTCL) in one. 60/102
received L-ASP-free ones (non L-ASP group),
PTCL-NOS developed in 33, extranodal NK/T-
cell lymphoma (NK/TCL) in 9, AITL in 7, ALCL
(ALK-negative) in 10, enteropathy-associated
T-cell lymphoma (EATL) in one, and ALCL (ALK-
positive) in one. 6/102 got lost to follow-up,
96/102 had complete follow-up data. Patients
were randomized, but their clinical features
were similar (Table 1). t test was used for mea-
surement data, while x? test for enumeration
data.

Short-term effects

CR and PR rates were 45.2% and 38.1% in the
L-ASP group and 51.7% and 10% in the non
L-ASP group, respectively; OR rate in the L-ASP
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group and 38.1% and
11.9% in the non L-ASP
group, respectively, and that OR rate in the
L-ASP group was superior to that in the non
L-ASP group (82.1% vs 50%, P=0.006); espe-
cially, among intermediate-risk patients, CR
and PR rates were 36% and 48% in the L-ASP
group and 40% and 18.6% in the non L-ASP
group, respectively, OR rate in the L-ASP group
was superior to that in the non L-ASP group
(84.0% vs 48.6%, P=0.005); while among high-
risk ones, no significant difference was noted in
OR rate between L-ASP group and non L-ASP
group (66.7% vs 57.1%, P=1) (Tables 2-4).

Long-term effects

The median overall survival time (0S) was 10.5
months (range, 1-47 months) in L-ASP group,
while 13 months (range, 0.3-68 months) in non
L-ASP group, and they had no statistically sig-
nificance (P=0.754). Similarly, the progression
free survival time (PFS) was 10 months (range,

Int J Clin Exp Med 2015;8(6):9374-9383
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Table 3. Comparison of short-term effects between L-ASP group and control group according to the

clinical stages [number of cases (%)]

Stage Number L-ASP group Number Control group P value

of cases CR PR OR of cases CR PR OR CR OR
|+l 8 7 (87.5) 0(0) 7(87.5) 10 10 (100) 0(0) 10 (100) 0.444 0.444
H+1V 34 12 (35.3) 16 (47.1) 28(82.4) 50 21(42.0) 6(12.0) 27 (54.0) 0.537 0.007

Table 4. Comparison of short-term effects between L-ASP group and control group according to the IPI

scores [number of cases (%)]

IPI Number L-ASP group Number Control group P value
score of cases CR PR OR of cases CR PR OR CR OR
0-1 14 9(64.3) 3(21.4) 12(85.7) 18 15(83.3) 1(5.5) 16(88.8) 0.252 1.000
2-3 25 9(36.0) 12(48.0) 21(84.0) 35 14 (40.0) 3(18.6) 17 (48.6) 0.753 0.005
4.5 3 1(33.3) 1(33.3) 2(66.7) 7 2(28.6) 2(28.6) 4(571) 1.000 1.000
2-5 28 10 (35.7) 13 (46.4) 23(82.1) 42 16 (38.1) 5(11.9) 1(50.0) 0.840 0.006

1-47 months) in L-ASP group, while 11 months
(range, 0.3-68 months) in non L-ASP group,
also had no statistically significance (P=0.414).
The 3-year OS rate of L-ASP group and non
L-ASP group were 48.9% and 65.0% , respec-
tively (P=0.974) (Figure 1) and the 3-year PFS
rate of L-ASP group and non L-ASP group were

40.8% and 61.0%, respectively (P=0.479)
(Figure 2). They all had no statistically
significance.

Adverse reactions

Common adverse reactions of both groups
included hypocytosis, elevated transaminase,
decreased albumin and fever. Hypocytosis was
manifested with anemia, neutropenia and
thrombocytopenia. In grade I/l hypocytosis,
the incidence of anemia was higher in the L-ASP
group than in the non L-ASP group (P=0.005),
but it could be improved by transfusion and
supportive treatment; in grade llI/1V, the inci-
dence of neutropenia was higher in the L-ASP
group than in the non L-ASP group (P=0.016),
which probably led to higher incidence of fever
in the L-ASP group than in the non L-ASP group,
but fever could be controlled after active anti-
infective treatment while no significant differ-
ence was noted in incidence of severe infection
(gradelll/IV) between the two groups (P=0.777).
No significant difference was noted in the inci-
dence of elevated transaminase between both
groups (P=0.194); incidence of decreased
albumin was higher in the L-ASP group than in
the non L-ASP group (P=0.047). Incidence of
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coagulation disorders was higher in the L-ASP
group than in the non L-ASP group (P=0.008),
but no significant difference was noted in pro-
longation of PT and APTT between both groups,
and coagulation function was recovered from
supplementation of fibrinogen and plasma.
Only one patient died of encephalorrhagia,
which was manly attributed to his weak compli-
ance and lack of close monitoring of the coagu-
lation function. In the L-ASP group, allergic
reaction occurred in 3 patients, being mainly
manifested with rash, which was im-
proved by drug withdrawal and anti-allergic
therapy. One patient with aggressive NK/T cell
lymphoma developed hyperamylasemia and
acute pancreatitis, and the latter was improved
after treatment, however, he failed to tolerate
subsequent chemotherapy and died early due
to his poor general condition. Two pa-
tients developed incomplete intestinal obstruc-
tion and were improved after treatment. One
had elevated serum creatinine (grade Il) and
was improved after treatment (Table 5).

Prognostic analysis

A univariate analysis was conducted of factors
reflecting states of the first visit in patients,
including gender, age, clinical stage, serum
LDH level, ECOG score, absence or presence of
B symptoms, number of extranodal invasions
and serum ferritin (SF) level. Results showed
that high clinical stage (P=0.001), elevated
serum LDH level (P<0.001), high ECOG score
(P<0.001), presence of B symptoms (P=0.016),

Int J Clin Exp Med 2015;8(6):9374-9383
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Figure 1. Kaplan-Meier estimates for the OS rates of 42 patients treated with
L-asparaninase and 60 patients without L-asparaginase. There was no statisti-
cally significant difference between the two groups (P=0.754).
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Figure 2. Kaplan-Meier estimates for the PFS rates of 42 patients treated with
L-asparaninase and 60 patients without L-asparaginase. There was no statisti-
cally significant difference between the two groups (P=0.479).

tioned univariate analysis
entered into the COX re-
gression model, showing
that ECOG score was an
independent risk factor
influencing patients’ surv-
ival in individual group
(RR=1.585, P=0.036) while
clinical stages tended to be
of independent prognostic
significance (RR=1.992,
P=0.063).

Discussion

PTCLs are a series of mal-
ignant lymphoproliferative
disorders with heterogenei-
ty, derived from postthymic
mature T-cells or natural
killer cells. PTCLs account
for 10% of non-Hodgkin's
lymphomas (NHLs) [6], but
its morbidity varies in
regions and races signifi-
cantly, i.e., incidence of PT-
CLs is higher in East Asia,
accounting for 20% to 30%
of NHLs [7]. Of all patients
with PTCLs, around 68%,
45%, 26% and 37% of them
are manifested with diffuse
disease process, systemic
symptoms, bone marrow
involvement and extranodal
diseases, respectively, and
23% of them are complicat-
ed with hemophagocytic
syndrome [8]. ALK-positive
ALCL has a better progno-
sis, with a 5-year survival
rate of 70%. However, sur-
vival rates of ALK-negative
ALCL, PTCL-NOS and AITL
are only 49%, 32% and
14%, respectively [9]. Con-
ventional chemotherapy of
PTCL usually has a poor
outcome, prompting many
studies to explore autolo-

elevated serum SF level (P=0.021) were influ- gous stem cell transplantation (ASCT) as the
encing factors for poor prognosis, the others first-line consolidation therapy. Several retro-
showed no statistical significance (P>0.05) spective studies had revealed improved prog-
(Table 6). Five significant factors in abovemen- nosis of PTCL patients. The 3-year OS rate was
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Table 5. Comparison of incidence of adverse reactions between L-ASP group and control group [num-

ber of cases (%)]

. L-ASP (n=42) Control (n=60) P value
Adverse reaction
|~Il I~ I~V [~Il [~V
Hematological toxicity
Anemia 21 (50.0) A) 14 (23.3) 6(43.3) 0.005 0.596
Neutropenia 3(7.1) .3) 8(13.3) 7 (61.7) 0.310 0.016
Thrombocytopenia 10 (23.8 .9) 11 (18.3) 6(43.3) 0.503 0.962
Elevated transaminase 12 (28.6) ) 12 (20.0) 2(3.3) 0.318 0.194
Fever 32 (76.2) ) 22 (36.7) 2(3.3) 0.000 0.777
Decreased albumin 0 (47.6) 17 (28.3) 0.047
Decreased FIB 3(31.0) 6 (10.0) 0.008
Prolonged PT 3(7.1) 3(5.0) 0.653
Prolonged APTT 6 (14.3) 8(13.3) 0.891
Allergic reaction 3(7.1) 1(1.7) 0.161
Hyperamylasemia 1(2.4) 0
Acute pancreatitis 1(2.4) 0
Incomplete intestinal obstruction 2(4.8) 0
Elevated creatinine 1(2.4) 0

Note: FIB: fibrinogen; PT: prothrombin time; APTT: activated partial thromboplastin time.

53% to 58%, and the 3-year PFS rate was 44%
t0 50% [10]. The 2013 NCCN Guidelines recom-
mended that all patients, except of ALK-positive
ALCL with low IPI scores, should conduct ASCT
as the first-line consolidation therapy. However,
one recent study had indicated that ALK-
positive ALCL patients with higher IPl scores
still needed an ASCT therapy. Pre-transplant
status was closely related to the prognosis. A
French research team conducted a retrospec-
tive analysis of 77 patients who received allo-
HSCT, showing that patients received trans-
plantation after achieving CR or PR had a high-
er 5-year OS than those who were not (69% vs
29%); multivariate analysis showed that diseas-
es being not at least in PR state before allo-SCT
contributed to be an independent predictive
factor for poor prognosis [11]. Hence, it is very
important for patients to be at least in PR state
through pre-transplant chemotherapy. CHOP
and CHOP-like chemotherapies are the most
commonly used conventional standard first-line
treatment for PTCL patients. However, com-
pared with diffuse large B cell lymphoma
(DLBCL), except for ALK-positive ALCL, the
outcomes of PTCLs are disappointing. Anth
racyclines show poor efficacy for invasive T cell
lymphoma, and the mechanism is related to
the P-gp-induced multidrug resistance pathway
[12]. L-ASP has a different mechanism of action
from other P-gp-related chemotherapeutics,
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independent of high expression of P-gP. L-ASP
can hydrolyse plasma L-asparagine into
L-aspartic acid and ammonia; if L-asparagine,
as an essential amino acid with which cells
make proteins, if exhausting, it may lead to pro-
tein synthesis disorder and cell death [13].
Normal cells contain asparagine synthetase
(AS) which synthesizes the asparagine itself,
whereas lymphoma cells cannot. NHL cells are
apt to cause cell death because they usually
contain only a small number of AS and do not
upregulate the AS gene [14]. Use of L-ASP-
based chemotherapy regimens in acute lym-
phoblastic leukemia (ALL) and adult malignant
lymphomas has a history of more than 30
years, and has attracted considerable atten-
tion in recent years. These regimens signifcant-
ly improve the short-tserm effect and long-term
survival for patients, particularly for NK/T cell
lymphomas and prosomal T-immunoblastic
lymphomas [15]. L-ASP-containing chemother-
apy regimens can lead to an objective remis-
sion rate (ORR) of 79%, a CR rate of 63% and a
5-year OS rate of 66.9% in patients with
refractory or relapsing extranodal NK/T-cell
lymphoma [16-18]. In a phase | study, a new
chemotherapy regimen of L-asparaginase in
conjunction with ifosfamide, etoposide, dexa-
methasone and methotrexate (SMILE) allowed
relapsing patients to achieve an overall
response rate of 67% [19]. A further prospec-

Int J Clin Exp Med 2015;8(6):9374-9383
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Table 6. Univariate analysis of influence of prognosis of patients

(NKTSG-03) was launched in

with incipient PTCL Japan, South Korea and
Nurmber lyear  2-year China. Results of thi.s study

Factor survival survival P value may reveal an effective type
ofcases e (%) rate (%) of PTCL to L-ASP containing

Gender 0.734 chemotherapy. In view of few
Male 70 70.2 56.0 reports in respect to L-ASP in
Female 26 731 682 treating PTCLs at home and
abroad so far and limitation to

Age (year) 0.596 studies of NK/T-cell lympho-
<60 73 .4 56.5 ma, as well as only case
>60 23 69.7 69.7 reports in respect to other
Stage 0.001 types, and results of NKTSG-
I 11 90.9 90.9 03 have not been repor-

Il 7 85.7 85.7 ted yet, we conducted this
I 20 933 84.8 retrospective study in whi-
v 58 579 421 ch t:rt(;ea’tseztdt'p?tlerts welie
enrolled. atistical results

LD:';:B/ L) o sr s <0001 found that the L-ASP group
= ) ) had a higher OR rate than the
>245 52 57.4 417 non L-ASP group, with a
ECOG score <0.001 statistically significant differ-
0 25 90.4 75.8 ence. There was a particularly

1 51 74.2 66.2 significant difference in stage

2 12 1.7 27.8 l/IV  patients with an IPI
3 s 375 0 score of >2; among them,
Symptom B 0.016 Ea‘gent§ s'(;loreCLZ tglz points
ad significantly difference

Presence °8 62.2 52.0 while those scored 4 to 5 had
Absence 38 84.5 711 not, which we believe to be
Number of extranodal invasions 0.929 related to too small sample
22 23 68.6 60.1 size and should expand the
<2 73 71.9 59.8 sample size to further verify.
Ferritin (ng/ml) 0.021 As for long-term effects, PFS
>328 50 60.5 42.4 and OS both were not
<328 35 775 68.9 improved, corresponding to

tive phase Il study had also investigated the
efficacy of the SMILE regimen in patients with
newly diagnosed stage 1V, relapsed, or refrac-
tory NK/T-cell lymphoma [20], with an ORR of
74% and a CR rate of 38%. Tsutomu Takahashi
et al. [21] reported an L-ASP-induced complete
response in a relapsed patient with Epstein-
Barr virus and cytotoxic peripheral T-cell lym-
phoma not otherwise specified, followed by
allogeneic bone marrow transplantation (allo-
BMT), and had continuous remission for a
2-year follow-up period since the treatment
with L-ASP. Obama K et al. [22] reported an
L-ASP-induced complete response in a patient
with Epstein-Barr virus and multidrug resistant
cutaneous T-cell ymphoma. In 2010, a phase I
clinical study of the SMILE regimen in PTCLs
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multiple research institutions
at home and abroad. This
suggests, for PTCL patients, only transplanta-
tion can improve patients’ survival time. Using
L-ASP containing chemotherapy regimens as
the first-line treatment, especially in high-risk
patients with advanced stages and higher IPI
scores, can achieve higher short-term remis-
sion rate to offer opportunities for more
patients to receive transplants, thereby improve
PFS and long-term survival.

Multivariate analysis revealed that ECOG score
was an important risk factor affecting survival
of patients in the individual group. Whereas the
multivariate analysis result of the clinical stage
was (RR=1.992, P=0.063), which was likely to
be an independent prognostic factor if the sam-
ple size was expanded to study further. These
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two results were consistent with the IPI scores
we used so far, but others, such as age >60
years, elevation of LDH level, number of extra-
nodal invasions =2, showed no independent
prognostic significance in this study. IPl had a
better prognostic value in B-NHL, and studies
showed that IPI was also fit for prognosis of
PTCL-NOS and ALCL, but further studies are
necessary to investigate whether it is fit for
other types of PTCL. Besides clinical prognostic
factors, scholars are also positively studying
biological and molecular prognostic factors,
such as chemokine receptors, gene expression
profile and others, i.e., Ki-67, cytotoxic mole-
cules in azurophilic granules of T-lymphocytes
and p53 [23, 24], also, some scholars estab-
lished new prognostic scoring systems based
on clinical and molecular factors. However, pro-
spective clinical studies are necessary to verify
the superiority of new prognostic factors and
scoring systems.

L-asparaginase leads to some adverse reac-
tions, it was reported that some serious ones
may cause allergic shock and severe acute
pancreatitis. In this study, adverse reactions
significantly increased by adding L-ASP includ-
ed grade I/1l anemia, grade IlI/IV neutropenia,
grade /Il fever, decreased albumin and fibrino-
gen. In the case of medication after negative
skin test, only three patients developed mild
allergy, and there were also one with renal
dysfunction and two with incomplete intestinal
obstruction; mild adverse reactions were
improved by symptomatic and supportive treat-
ment. The L-ASP group had a higher incidence
of grade lll/IV neutropenia than the non L-ASP
group, but there was no difference in conse-
quent severe infection between both groups.
Furthermore, other severe adverse reactions,
i.e., encephalorrhagia and acute pancreatitis,
occurred in one patient, respectively. Causes of
death of the two patients were related to their
poor compliance and progression of diseases.
Hence, adverse reactions can be controlled
when using L-ASP under the close observation
of medical staff.

L-ASP has a significant effect on NK/T cell
lymphomas, and there are also case reports
regarding the successful treatment of other
types of PTCLs. Furthermore, our retrospective
analysis also confirmed significant short-term
effects of L-ASP containing chemotherapy
regimens and controllable adverse reactions,
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providing more opportunities for patients to
receive transplantation and advantages in
long-term survival after transplantation. A large
prospective clinical trial of use of L-ASP in first-
line consolidation treatment of PTCL is worthy
of further research and investigation.
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