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Abstract
Background  Peripheral T-cell lymphoma (PTCL) is associated with poor prognosis, particularly in patients with relapsed/
refractory (R/R) disease. Pralatrexate, a folate analogue inhibitor, was the first drug approved to treat R/R PTCL.
Objective  As the distribution of PTCL subtypes differs between populations and few patients in the pivotal trial of pralatrexate 
were Asian, this study investigated the safety and efficacy of pralatrexate as monotherapy in Chinese patients with R/R PTCL.
Patients and Methods  In this single-arm, open-label, multicenter study, 71 patients with R/R PTCL (median [range] 2 
[1–14] prior systemic treatments) were recruited from 15 centers in China and received pralatrexate IV 30 mg/m2/week for 
6 weeks in 7-week cycles (with vitamin B12/folate). The primary endpoint was objective response rate (ORR) per central 
review (null hypothesis: ORR < 15%).
Results  The study’s primary objective was met: ORR (95% CI) was 52% (40–64%) (p < 0.001) and responses were observed 
across pre-specified patient subgroups. Median (95% CI) duration of response was 8.7 (3.3–14.1) months and first response 
was observed in Cycle 1 for most (84%) patients. Median (95% CI) progression-free survival and overall survival was 4.8 
(3.1–8.1) months and 18.0 (10.4–NA) months, respectively. The most common treatment-emergent adverse events were sto-
matitis (68% [Grade 3/4: 20%]), anemia (49% [Grade 3/4: 24%]) and alanine aminotransferase increase (41% [Grade 3/4: 4%]).
Conclusions  These results demonstrate that pralatrexate may represent a promising treatment option for Chinese patients 
with R/R PTCL. The ORR of 52% compared favorably with prior studies of pralatrexate in other populations and there were 
no unanticipated side effects.
Trial Registration  ClinicalTrials.gov identifier: NCT03349333.
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Key Points 

Pralatrexate may be a promising treatment option for 
R/R PTCL in China; the ORR of 52% was favorable, and 
exceeds reports in other populations.

Pralatrexate was associated with a manageable safety 
profile, and no unanticipated side effects were seen in 
Chinese patients with R/R PTCL.

http://crossmark.crossref.org/dialog/?doi=10.1007/s11523-019-00630-y&domain=pdf
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1  Introduction

Peripheral T-cell lymphoma (PTCL) is a heterogenous 
disease that includes numerous subtypes of mature T-cell 
and natural killer (NK)-cell cancers [1–3]. The incidence 
of PTCL varies globally, and while approximately 10–15% 
is made up of non-Hodgkin’s lymphoma (NHL) in Western 
populations, PTCL is more common in Asia [3, 4]. In China, 
for example, mature T-cell and natural killer-cell cancers 
are reported in 23–30% of NHLs [5, 6]. The distribution of 
PTCL subtypes also differs between populations, including 
a higher incidence of Epstein-Barr virus-associated extran-
odal NK/T-cell lymphoma (ENKTL) of the nasal type, adult 
T-cell leukemia/lymphoma (ATL), and a lower incidence of 
enteropathy-associated T-cell lymphoma (EATL) in Asian 
compared with Western populations [1, 4]. Population dif-
ferences in the other main subtypes of PTCL, including ana-
plastic large cell lymphoma (ALCL), angioimmunoblastic 
T-cell lymphoma (AITL), and PTCL not otherwise specified 
(NOS), appear to be less pronounced [4].

The prognosis for patients with PTCL is poor. Across 
all patients there is a 5-year overall survival (OS) rate 
of 39%, although outcomes vary according to PTCL 
subtype [7]. Treatment guidelines recommend front-
line treatment with anthracycline-containing regimens 
for patients with PTCL subtypes other than ENK-
TCL [8–10]. Brentuximab vedotin was also recently 
approved with chemotherapy for first-line CD30 + PTCL 
following data from the ECHELON-2 Phase III  
trial [11]. However, most patients are either refractory to ini-
tial therapy or relapse despite consolidative autologous stem 
cell transplantation [12, 13]. At present, treatment options 
are limited for many patients with relapsed/refractory PTCL, 
and a median OS of just 6 months is reported following 
relapse or progression in patients treated with chemother-
apy [14]. Targeted treatments have improved outcomes for 
some patients with relapsed/refractory PTCL, and include 
brentuximab vedotin and the histone deacetylase (HDAC) 
inhibitors belinostat and romidepsin [15–17]. In addition to 
these US Food and Drug Administration (FDA)-approved 
agents, the HDAC inhibitor chidamide has been approved by 
the China Food and Drug Administration (CFDA) for use in 
this setting [18, 19].

Pralatrexate is a folate analogue metabolic inhibitor that 
has high affinity for the reduced folate carrier, which is 
highly expressed in malignant tissue, and folylpolyglutamate 
synthase, which converts pralatrexate to its polyglutamated 
form to increase intracellular retention [20]. Single-agent 
pralatrexate was the first drug to be approved by the FDA 
in 2009 for relapsed/refractory PTCL based on data from 
the PROPEL study, which recruited predominantly White 
and African-American patients [21]. While the efficacy 

of pralatrexate was demonstrated in Japanese patients in a 
recent Phase I/II study, there are limited data in other Asian 
populations [22]. The aim of this multicenter, single-arm 
trial was to investigate the efficacy and safety of pralatrexate 
in Chinese patients with relapsed/refractory PTCL.

2 � Patients and Methods

2.1 � Patients and Study Design

Patients aged ≥ 18 years were recruited from 15 hospitals in 
China into this confirmatory, Phase III, single-arm, open-
label study, which was conducted between September 2015 
and July 2017 (ClinicalTrials.gov identifier: NCT03349333). 
Enrolled patients had PTCL (World Health Organization 
disease classification [23]), which included PTCL NOS, 
AITL, ALCL (anaplastic lymphoma kinase [ALK] + or −),  
ENKTL nasal type, EATL, hepatosplenic T-cell lym-
phoma, subcutaneous panniculitis-like T-cell lymphoma, 
ATL (human T-cell leukemia virus +), aggressive NK-cell 
leukemia, and transformed mycoses fungoides disease sub-
types, which were confirmed by central pathology review. 
In addition, patients had disease progression after one or 
more prior systemic therapy and an enlarged lymph node 
or extranodal mass (> 1.5 cm). Patients were also required 
to have Eastern Cooperative Oncology Group Performance 
Status (ECOG PS) ≤ 2, no brain metastases, and adequate 
hematological, renal, and hepatic function (absolute neu-
trophil count ≥ 1000/µl; platelet count ≥ 100,000/µl; total 
bilirubin ≤ 1.5 mg/dl; aspartate aminotransferase and ala-
nine aminotransferase ≤ 2.5 × upper limit of normal [ULN, 
or < 5 × ULN if hepatic involvement with lymphoma], and 
creatinine clearance ≥ 50 ml/min [or creatinine ≤ 1.5 mg/
dl]). Exclusion criteria included use of investigational drugs 
or biologics within 4 weeks of study start, prior allogenic 
hematopoietic stem cell transplantation (or autologous 
hematopoietic stem cell transplantation ≤ 100 days of study 
start), and congestive heart failure, uncontrolled infection, 
unstable cardiac disease, or other serious illness deemed to 
impair adherence to study treatment.

Eligible patients received pralatrexate 30 mg/m2 intrave-
nously (IV) administered weekly in 7-week cycles (6 weeks 
on treatment, 1 week off treatment), along with vitamin B12 
(intramuscularly (IM), administered every 8–10 weeks) 
and folic acid (orally (PO), 1.2 mg/day), which were initi-
ated ≥ 10 days prior to study treatment. Pralatrexate was con-
tinued for 24 months or until disease progression, treatment 
intolerance, investigator decision, or withdrawal of consent, 
and a safety follow-up was conducted for 24 months fol-
lowing the last dose of study medication. Dose reductions 
and interruptions were permitted for adverse events (AEs). 
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However, patients were discontinued from the study if three 
or more sequential doses of pralatrexate were omitted due 
to treatment-related AEs or if there was a ≥ 3-week lapse 
between pralatrexate doses.

Supportive-care medications were permitted during 
the study, including antiemetic therapy and hematopoietic 
growth factors (excluding pegfilgrastim). Additional thera-
pies for T-cell lymphoma including radiotherapy, cyto-
toxic or biologic agents, and immunomodulators were not 
permitted.

The study protocol was approved by the Ethics Com-
mittees at each institution, and the study was conducted in 
accordance with the Declaration of Helsinki, International 
Conference on Harmonization Guidelines for Good Clinical 
Practice and China Good Clinical Practice guidelines. All 
patients provided written informed consent.

2.2 � Study Endpoints and Assessments

The primary endpoint was ORR, assessed per International 
Working Criteria [24], and defined as the proportion of 
patients achieving complete response (CR), unconfirmed 
complete response (CRu), or partial response (PR) as their 
best overall response per central, independent review. Radio-
logical response was assessed ≤ 7 days prior to the first dose 
in Cycles 2–4, alternate cycles thereafter, and when disease 
progression was suspected (investigator-assessed response 
was a supportive analysis). Pre-specified subgroup analyses 
of ORR included age, gender, PTCL subtype per investigator 
review, best response to any prior treatment for PTCL, best 
response to most recent prior treatment for PTCL, number of 
prior systemic regimens, time from most recent therapy, and 
baseline LDH level. Post hoc subgroup analyses included the 
PCTL subgroup from the central review and prior CHOP 
(cyclophosphamide, doxorubicin, vincristine, prednisone) 
exposure.

Secondary endpoints included duration of response 
(DoR), time to response (TTR), progression-free survival 
(PFS), and overall survival (OS). Safety was assessed by reg-
ular monitoring of AEs (National Cancer Institute Common 
Terminology Criteria for AEs [NCI CTCAE] version 4.03), 
hematology, blood chemistry, and vital signs. Pharmacoki-
netic parameters, including area under the concentration-
time curve (AUC), maximum concentration (Cmax), clear-
ance, half-life (t1/2), and volume of distribution, were also 
assessed in a subset of patients (n = 15) using blood samples 
collected during Cycle 1 (doses 1 and 6: prior to pralatrexate 
injection and 3, 5, 8, 12, 18, 24, 48, and 72 h post injection; 
doses 2–5: pre-injection). The two diastereomers of prala-
trexate, S-pralatrexate and R-pralatrexate, were assessed at 
each timepoint using a validated liquid chromatography/
mass spectrometry method.

2.3 � Statistical Analysis

The primary objective was to demonstrate an ORR ≥ 15% 
and was tested using the exact binomial test for single pro-
portion at a two-sided significance level of 5%. Assuming 
a true response rate of 29%, 68 patients would be required 
to provide 80% power. Safety, pharmacokinetic, and TTR 
data were summarized using descriptive statistics, while PFS 
and OS were analyzed using Kaplan-Meier methodology. 
Pharmacokinetics were assessed using a noncompartmental 
method (Phoenix, WinNonline version 7).

The primary and secondary endpoints were assessed in 
the safety population (all patients who received one or more 
doses of pralatrexate).

3 � Results

3.1 � Patient Disposition and Baseline Characteristics

Seventy-one patients received study medication, and treat-
ment was ongoing in eight individuals at data cut-off (21 
July 2017). Of the 63 patients who discontinued pralatrexate, 
most were due to disease progression (n = 36, 57%) and only 
n = 2 (3%) discontinued due to AEs, concurrent illness, or a 
procedural complication (Fig. 1).

Baseline demographic and disease characteristics are 
summarized in Table 1. All patients were Asian, the major-
ity were male (n = 47, 66%), median (range) age was 56 
(22–77) years, and most (n = 49, 69%) had an ECOG per-
formance status of 1 (4 patients [6%] had ECOG PS 2). 
The median (range) duration of PTCL was 1.3 (0.1, 10.8) 
years, with PTCL NOS (n = 34, 48%) and AITL (n = 20, 
28%) being the most common disease subtypes. Patients 
had received a median (range) of 2 (1–14) prior systemic 
treatments, most commonly chemotherapy (n = 71, 100%), 
radiotherapy (n = 16, 23%), and autologous stem cell trans-
plantation (n = 7, 10%). Examples of prior chemotherapy 
include CHOP, CHOP plus other agents (e.g., CHOPE 
[CHOP plus etoposide]-based regimens and CHOP plus 
ifosfamide, methoxtrexate, mitoxantrone, and prednisone), 
and non-CHOP regimens (e.g., CEOP [cyclophosphamide, 
epirubicin, vincristine, and prednisone] and CDOP [cyclo-
phosphamide, doxorubicin, vincristine, and prednisone]).

3.2 � Efficacy Outcomes

The primary objective of this study was met: ORR was 
52% (95% CI 40–64) in the safety population per cen-
tral review, p < 0.001. The 37 responders comprised six 
patients with CR (9%), eight with CRu (11%), and 23 with 
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PR (32%). Prespecified subgroup analyses indicated that 
responses to pralatrexate were observed across a range of 
patient characteristics including PTCL subtype, response 
to prior treatment, and number of prior systemic regi-
mens (Fig. 2; some subgroups included limited numbers 
of patients).

Based on central review, median DoR was 8.7 months 
(95% CI 3.3–14.1) and median (range) TTR was 1.5 
(1.3–8.0) months, with first response occurring in Cycle 1 
for 84% of responders. Median PFS was 4.8 months (95% 
CI 3.1–8.1; Fig. 3a) and the estimated 6-month PFS rate 
was 46% (95% CI 33–57). Median OS was 18.0 months 
(95% CI 10.4–NA; Fig. 3b) and estimated 12-month OS 
rate was 57% (95% CI 44–69).

Efficacy outcomes (response, ORR, DoR, TTR, and 
PFS) assessed per central review and investigator assess-
ment were comparable.

3.3 � Safety Outcomes

Patients received a median (range) of 11 (1–73) infu-
sions of pralatrexate and the median (range) duration 
of treatment was 12 (1–79) weeks. The median (range) 
relative dose intensity of pralatrexate was 84% (42–106). 
Thirty-three (46%) patients experienced dose reductions, 
most commonly due to mucositis (n = 24) and treatment-
related non-hematologic toxicity (n = 7), while treatment 

• Did not meet inclusion criteria (n=9)*
• Met exclusion criteria (n=1)†

• Withdrew consent (n=3)

Did not receive study treatment
N=1

Study treatment ongoing
N=8

Screened
N=85

Met screening criteria
N=72

Received study treatment
N=71

• Disease progression (n=36)

• Omitted 3 sequential doses of study medication
   due to treatment-related AE (n=10)

• Patient withdrew consent (n=5)

• Investigator decision (n=2)

• AE, concurrent illness or procedural complication
   that may interfere with study participation (n=2)

• Lapse of ≥3 weeks between doses of study
   medication (n=1)

• Did not tolerate lowest permitted dose of study
   medication (n=1)

• Other reason (n=6)

Failed screening: N=13

Study treatment discontinued: N=63

Fig. 1   Patient disposition. AE adverse event. *Inclusion criteria not 
met were: enlarged lymph node or extranodal lesion measurable in 
two perpendicular directions (n = 5), adequate hematologic, hepatic, 
and renal function (n = 3), and histologically/cytologically confirmed 
PTCL using World Health Organization disease classification (n = 1). 

†Exclusion criteria met were active uncontrolled infection, underly-
ing medical condition (including unstable cardiac disease), or serious 
illness likely to prevent the patient from receiving study treatment 
(n = 1)
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interruptions were reported in 58 patients (82%), largely 
due to mucositis (n = 43) and treatment-related hemato-
logic toxicity (n = 31; patients may have interrupted/dis-
continued/reduced the dose of study treatment for more 
than one reason).

Table 2 shows the most frequently reported treatment-
emergent AEs (any Grade). Grade ≥ 3 treatment-emergent 

AEs were reported in 57 (80%) patients, the most fre-
quent being anemia (24%), platelet count decrease (24%), 
thrombocytopenia (20%), white blood cell count decreased 
(20%), stomatitis (20%), and neutropenia (18%). Seri-
ous adverse events (SAEs) were reported in 35 patients 
(49%), with platelet count decreased (14%), lung infection 
(10%), thrombocytopenia (6%), pneumonia (6%), febrile 

Table 1   Baseline demographic and disease characteristics

ALK anaplastic lymphoma kinase, BOR best objective response, CR complete response, CRu unconfirmed complete response, ECOG Eastern 
Cooperative Oncology Group, HTLV human T-cell leukemia virus, LDH lactate dehydrogenase, NA not available NOS not otherwise specified, 
PD progressive disease, PR partial response, PTCL peripheral T-cell lymphoma, SD stable disease
a Patients who received ≥ 1 dose of study medication
b Per central review
c Conflicting PTCL subtype based on central review by different experts that could not be reconciled as NOS
d Patients may have received > 1 prior treatment

Parameter Safety populationa (N = 71)

Age, years; median (range) 56 (22–77)
Male/female, n (%) 47 (66)/24 (34)
BMI, kg/m2; median (range) 22.7 (17.6–31.6)
ECOG performance status, n (%)
 0 18 (25)
 1 49 (69)
 2 4 (6)

LDH level, n (%)
 High 25 (35)
 Normal/low 46 (65)

PTCL subtype,b n (%)
 PTCL NOS 34 (48)
 Angioimmunoblastic T-cell lymphoma 20 (28)
 Anaplastic large cell lymphoma, ALK negative 6 (9)
 Extranodal NK/T-cell lymphoma, nasal type 5 (7)
 Anaplastic large cell lymphoma, ALK positive 2 (3)
 Enteropathy-associated T-cell lymphoma 1 (1)
 Subcutaneous panniculitis-like T-cell lymphoma 1 (1)
 Adult T-cell leukemia/lymphoma (HTLV positive) 1 (1)
 Otherc 1 (1)

Duration of PTCL, years; median (range) 1.3 (0.1–10.8)
Number of prior systemic therapies; median (range) 2 (1–14)
Prior treatments for PTCL,d n (%)
 Chemotherapy 71 (100)
 Radiotherapy 16 (23)
 Autologous stem cell transplantation 7 (10)
 Other 6 (9)

BOR to most recent prior PTCL therapy, n (%)
 CR 11 (16)
 CRu 1 (1)
 PR 12 (17)
 SD 6 (9)
 PD 10 (14)
 NA 31 (44)
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neutropenia (4%), and stomatitis (4%) being reported 
in ≥ 3 patients. Three patients had treatment-emergent fatal 
AEs: febrile neutropenia, lung infection, and septic shock; 
these events were considered related to pralatrexate.

3.4 � Pharmacokinetic Outcomes

Pharmacokinetic parameters are summarized in Table 3 (one 
patient was excluded at Cycle 1 Day 1 and another patient 
was excluded at Cycle 1 Week 6, both due to abnormally high 
concentrations of pralatrexate-S and pralatrexate-R considered 
to be physiologically unlikely). Exposure of pralatrexate-R 
was approximately twofold greater than that of pralatrexate-
S (Cycle 1, Day 1 area under the concentration-time curve 
[AUC] from time 0 extrapolated to infinity [AUC​0-inf] 3,313 
vs. 1,675 h*ng/ml) with elimination of pralatrexate-S being 
approximately twofold greater than that of pralatrexate-R 
(Cycle 1 Day 1 mean clearance 37 vs. 18 L/h). Mean maxi-
mum observed concentration (Cmax), AUC, and clearance at 

Week 6 were broadly comparable to Day 1 for each diaster-
omer, while terminal half-life (t1/2) at Week 6 appeared to be 
greater than observed at Day 1, particularly with respect to 
pralatrexate-S. However, clinically relevant accumulation of 
pralatrexate following six once-weekly doses was not apparent 
based on geometric mean ratios (90% CI) of AUC from time 0 
to last quantifiable concentration (AUC​last; n = 7: pralatrexate-S 
94% [63–141]; pralatrexate-R 98% [76–126], and Cmax (n = 7: 
pralatrexate-S 97% [40–236]; pralatrexate-R 95% [52–175]).

4 � Discussion

PTCL comprises numerous subtypes of mature T-cell and 
natural killer-cell cancers that have varying prognoses and 
differ in frequency between populations [2, 4, 25]. Con-
sequently, investigation of the efficacy and safety of treat-
ments for PTCL in different populations is warranted. To our 
knowledge, this is the first study to investigate pralatrexate 

<55y
55 to <65y

≥65y

Female
Male

PTCL: NOS†

Angioimmunoblastic T-cell lymphoma†

Anaplastic large cell lymphoma, ALK–†

Extranodal NK/T-cell lymphoma, nasal type†

Best response to any prior treatment: responder‡

Best response to any prior treatment: non-responder§

Best response to most recent prior treatment: responder‡

Best response to most recent prior treatment: non-responder§

Prior CHOP
Prior CHOP + other therapy

No prior CHOP¶

1 prior systemic regimen
2 prior systemic regimens
3 prior systemic regimens

≥4 prior systemic regimens

<3 months since most recent therapy
≥3 months since most recent therapy

High baseline LDH
Normal/low baseline LDH

N ORR (95% CI), %

33 54.5 (36.4, 71.9)
24 37.5 (18.8, 59.4)
14 71.4 (41.9, 91.6)

24 50.0 (29.1, 70.9)
47 53.2 (38.1, 67.9)

34 50.0 (32.4, 67.6)
20 55.0 (31.5, 76.9)
6 83.3 (35.9, 99.6)
5 60.0 (14.7, 94.7)

45 53.3 (37.9, 68.3)
26 50.0 (29.9, 70.1)
24 66.7 (44.7, 84.4)
47 44.7 (30.2, 59.9)

38 47.4 (31.0, 64.2)
21 47.6 (25.7, 70.2)
11 81.8 (48.2, 97.7)

21 76.2 (52.8, 91.8)
19 31.6 (12.6, 56.6)
10 60.0 (26.2, 87.8)
21 42.9 (21.8, 66.0)

42 38.1 (23.6, 54.4)
29 72.4 (52.8, 87.3)

25 48.0 (27.8, 68.7)
46 54.3 (39.0, 69.1)

ORR, %

0 20 30 40 50 60 70 8010 90 100

Fig. 2   Subgroup analysis of objective response rate (safety popula-
tion)*. ALK anaplastic lymphoma kinase, CHOP cyclophosphamide 
doxorubicin vincristine prednisone, LDH lactate dehydrogenase, NOS 
not otherwise specified, ORR objective response rate, PTCL periph-
eral T-cell lymphoma. *Subgroups contained ≥ 5 patients (safety 
population includes all patients who received ≥ 1 dose of study medi-
cation). †PTCL subtype is per central review; outcomes were com-
parable when PTCL subtype was assessed per investigator review. 

‡Responder includes patients with ‘complete response’, ‘unconfirmed 
complete response’, and ‘partial response’. §Non-responder includes 
patients with ‘stable disease’, ‘progressive disease’, and ‘response not 
assessed’. ¶Patients with no prior CHOP had received treatment with 
other (non-CHOP) chemotherapy regimens, and their demographic 
and clinical characteristics were consistent with the rest of the safety 
population. The hashed line represents overall ORR (52%)
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specifically in Chinese patients with relapsed/refractory 
PTCL.

At the FDA-approved dose of 30 mg/m2 administered 
once weekly on a 6-weeks-on/1-week-off schedule, prala-
trexate was associated with rapid and durable responses 
in the 71 Chinese patients with relapsed/refractory PTCL 
evaluated in this single-arm, open-label, multicenter study. 
Objective responses were observed in 52% (95% CI 40–64) 
of patients, the majority of which (84%) occurred during 
Cycle 1 and lasted for a median (95% CI) of 8.7 (3.3–14.1) 
months. Descriptive subgroup analyses of ORR indicated 
pralatrexate is likely to be efficacious across a broad range 
of Chinese patients with PTCL, including individuals 
who are heavily pre-treated (ORR ≥ 43% was reported in 
patients who had received ≥ 3 [n = 31] prior systemic regi-
mens), or did not respond to any prior treatment for PTCL 

(ORR 50% in non-responders to any prior treatments 
[n = 26]). Furthermore, responses (ORR ≥ 50%) were also 
seen across each of the PTCL disease types analyzed (≥ 5 
patients): PTCL NOS (n = 34), AITL (n = 20), ALK-neg-
ative ALCL (n = 6) as well as ENKTL nasal type (n = 5), 
which was not included in the prior studies of pralatrex-
ate conducted in Western and Japanese patients [21, 22]. 
Additional studies are required to validate these findings 
due the limited number of patients in some subgroups.

The ORR of 52% observed in this study was higher than 
previously reported with pralatrexate in other populations 
with relapsed/refractory PTCL. The pivotal PROPEL study, 
which was conducted in predominantly White patients 
recruited in the USA, Canada, and Europe, reported an ORR 
of 29%, while an ORR of 45% was observed in the Phase I/II  
study of Japanese patients [21, 22]. The reason for these 
differing outcomes may relate in part to differences in 
the patient populations, including fewer prior treatments 
in the present study (median [range] 2 [1–14]) compared 
with PROPEL (3 [1–13]) and the Japanese Phase I/II study 
(3 [1–8]) and PTCL subtype distribution [21, 22]. While 
higher response rates were observed in patients with ALK-
negative ALCL (83%, n = 6 [all ALCL 75%, n = 8]) and 
AITL (55%, n = 20) in the present study compared with 
PROPEL (all ALCL 35% [n = 17]; AITL 8% [n = 13]) and 
the Phase I/II Japanese study (ALK-negative ALCL 50% 
[n = 2]; AITL 44% [n = 9]), small patient numbers limit 
the interpretation of these findings. Chidamide is approved 
by the CFDA in patients with relapsed/refractory PTCL, 
and as an HDAC inhibitor has a different mechanism of 
action to the folate analogue metabolic inhibitor pralatrex-
ate. Studies of chidamide have reported ORRs of 28% and 
39% in Phase II and real-world investigations, respectively 
[18, 19]. While direct comparisons cannot be made between 
outcomes from different studies, the higher ORR observed 
with pralatrexate supports the potential utility of this treat-
ment in China.

The median PFS (95% CI) of 4.8 (3.1–8.1) months 
and median OS of 18.0 (10.4–NA) months observed in 
this study are comparable with data from Japan (median 
PFS 4.9 months, median OS not reached) and exceed that 
reported in PROPEL (median PFS 3.5 months; median OS 
14.5 months) [21, 22]. Median PFS observed with prala-
trexate in this Chinese population is also greater than that 
reported with chemotherapy given at the time of PTCL 
first relapse or first progression (median PFS 3.7 months) 
[26]. Together these data suggest that pralatrexate may 
prolong the OS of Asian and Western patients with 
relapsed/refractory PTCL, given a recent international 
study of 1020 patients with PTCL reported a median OS 
of just 5 months and 11 months after relapse or refractory 
disease, respectively [27].
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Pharmacokinetic analysis of pralatrexate in this group 
of Chinese patients was consistent with previous findings 
in other populations in terms of exposure and negligible 
accumulation, including greater exposure to pralatrexate-
R compared with pralatrexate-S, and higher elimination 
of the S-diastereomer [22, 28]. Furthermore, no unantici-
pated side effects were detected in this population. The 
AEs reported broadly reflected those seen with pralatrex-
ate in prior studies of other populations with relapsed/
refractory PTCL [21, 22]. The most frequent Grade 3/4 
AEs included myelosuppression and stomatitis, and dose 
interruptions/reductions were most commonly due to 
mucositis. Mucositis is a common side effect of cancer 
therapy [29]. Strategies to prevent and manage mucositis 
including oral cryotherapy, dexamethasone mouth washes, 
antioxidant agents, and probiotics can improve patients’ 

quality of life and maximize their exposure to anticancer 
treatments [29]. Guidance in the prescribing information 
for pralatrexate includes regular monitoring for hemato-
logical toxicities and mucositis, and interrupting treatment 
or reducing the dose if required [28].

In summary, this single-arm, multicenter study met its 
primary objective. The ORR of 52% compared favorably 
with prior studies of pralatrexate in Japanese and Western 
populations and with that reported for other treatments, 
with responses being observed across a range of patient 
subgroups, including heavily pretreated individuals and 
those who did not respond to prior therapies. Pralatrex-
ate was also associated with a manageable safety profile. 
Based on these data, pralatrexate may represent a promis-
ing treatment option for Chinese patients with relapsed/
refractory PTCL.

Table 2   Frequent treatment-emergent adverse events (≥ 10% of patients) in the safety population (N = 71)

Patients who received ≥ 1 dose of study medication
a Grade missing for n = 1

Adverse event Grade 1 n (%) Grade 2 n (%) Grade 3 n (%) Grade 4 n (%) All grade n (%)

Stomatitisa 9 (13) 24 (34) 14 (20) 0 48 (68)
Anemia 8 (11) 10 (14) 12 (17) 5 (7) 35 (49)
Alanine aminotransferase increased 22 (31) 4 (6) 3 (4) 0 29 (41)
White blood cell count decreased 4 (6) 10 (14) 10 (14) 4 (6) 28 (39)
Thrombocytopenia 4 (6) 8 (11) 6 (9) 8 (11) 26 (37)
Platelet count decreased 6 (9) 2 (3) 7 (10) 10 (14) 25 (35)
Nausea 18 (25) 6 (9) 0 0 24 (34)
Neutropenia 3 (4) 6 (9) 8 (11) 5 (7) 22 (31)
Neutrophil count decreased 3 (4) 7 (10) 6 (9) 6 (9) 22 (31)
Pyrexia 15 (21) 6 (9) 1 (1) 0 22 (31)
Upper respiratory tract infection 3 (4) 15 (21) 4 (6) 0 22 (31)
Aspartate aminotransferase increased 18 (25) 1 (1) 1 (1) 0 20 (28)
Rash 9 (13) 8 (11) 3 (4) 0 20 (28)
Vomiting 15 (21) 4 (6) 0 0 19 (27)
Mucosal inflammation 3 (4) 11 (16) 1 (1) 0 15 (21)
Leukopenia 1 (1) 4 (6) 3 (4) 6 (9) 14 (20)
Decreased appetite 11 (16) 2 (3) 0 0 13 (18)
Hypokalemia 6 (9) 0 4 (6) 2 (3) 12 (17)
Peripheral edema 8 (11) 4 (6) 0 0 12 (17)
Cough 11 (6) 0 0 0 11 (16)
Diarrhea 7 (10) 3 (4) 1 (1) 0 11 (16)
Hypoalbuminemia 4 (6) 6 (9) 0 1 (1) 11 (16)
Fatigue 5 (7) 2 (3) 3 (4) 0 10 (14)
Lung infection 0 3 (4) 7 (10) 0 10 (14)
Abdominal distension 6 (9) 3 (4) 0 0 9 (13)
Bilirubin increaseda 3 (4) 2 (3) 2 (3) 0 8 (11)
Constipation 5 (7) 3 (4) 0 0 8 (11)
Epistaxisa 5 (7) 2 (3) 0 0 8 (11)
Hypoproteinemia 4 (6) 4 (6) 0 0 8 (11)
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