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Abstract
Monomorphic epitheliotropic intestinal T-cell lymphoma (MEITL) is a provisional entity in the 2017World Health Organization
classifications. To further elucidate the clinicopathologic features of this new disease, we carried out a retrospective, multicenter
analysis of 42 patients with MEITL. The median age of the patients was 59 years (range, 20–84 years), and 27 patients (64 %)
were male. Thirty-two patients (76 %) were Ann-Arbor stages I–II and 28 (67 %) were Lugano stages I–II1&2. The most frequent
site of involvement was the jejunum (N = 21). Most cases expressed CD8 (79 %) and CD56 (95 %) and did not express CD30
(5 %) or EBER (0%). The median progression-free survival was 6.9 months (95 % CI 4.3–9.6); the median OS was 14.8 months
(2.4–27.2). Thirty-two patients (76 %) underwent surgery and 37 (88 %) received chemotherapy. A complete response (CR) rate
was 38%. Sixteen patients had undergone autologous stem cell transplantation (ASCT). Relapse or progression was documented
in 24 cases, most frequently in the primary site (N = 23). Four cases showed central nervous system relapse. Age over 55 years,
poor performance scale, advanced Lugano stage (IIE–IV), not achieving CR, and not receiving ASCT were associated with
inferior OS. While the optimal management of MEITL remains undetermined, achieving CR and consolidative ASCT seem
essential. As CHOP might be insufficient for achieving CR, more efficient combinations should be investigated. Additionally,
considering the frequent local failure and CNS relapse, novel therapeutic approaches are required to improve survival.
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Introduction

While the gastrointestinal tract (GIT) is the most common site
of primary extranodal non-Hodgkin’s lymphoma (NHL), pe-
ripheral T-cell lymphoma (PTCL) arising from the GIT is
relatively rare [1, 2]. Until the 1990s, intestinal PTCLs were
considered to be sequelae of long-standing celiac disease.
However, reports of intestinal PTCLs without prior enteropa-
thy [3] suggested the presence of another subtype with differ-
ent morphologic features lacking prior enteropathy. In the
2008 World Health Organization (WHO) classification, the
disease was named enteropathy-associated T-cell lymphoma
(EATL). Among them, 10–20 % of cases show monomorphic
small- to medium-sized cells without enteropathy and were
classified as a type II variant [4]. Subsequent studies have
reported that, in addition to the absence of prior enteropathy
and predominance in Asia and South America, there were
differences in immunophenotypes and molecular features
comparedwith type I EATL [5–10]. These studies have shown
that type II EATLs present monomorphic small-to-medium-
sized cells expressing CD8 and CD56, which are usually of
γδ T-cell origin. In addition, these tumors were enriched in
JAK2 and SETD2mutations. Based on these observations, the
revised 4th WHO classification in 2017 proposed monomor-
phic epitheliotropic intestinal T-cell lymphoma (MEITL) as a
new disease entity, instead of type II EATL [11].

Although these two diseases have been segregated, one of
their common features is their very poor prognosis. If untreat-
ed, patients will invariably die within several months due to
multifocal intestinal perforation or bleeding. Currently, induc-
tion chemotherapy followed by autologous stem cell trans-
plantation (ASCT) is considered the standard strategy, as with
other subtypes of PTCLs. However, owing to the paucity of
cases, the roles of induction therapy, ASCT, and surgery have
not been evaluated in large-scale analyses. This multicenter,
retrospective analysis involving 12 tertiary institutes in Korea
was performed to further elucidate the clinicopathologic fea-
tures and clinical outcomes of MEITL.

Patients and methods

Patients

Patients diagnosed with MEITL (type II EATL) from 2002 to
2017were included in the analysis. The inclusion criteria were
as follows: (1) histologically confirmed diagnosis; (2) avail-
ability of full medical and pathologic reports for central re-
view. Patient medical records, including age; sex; stage; pre-
senting symptoms; laboratory findings including complete
blood count, lactate dehydrogenase (LDH), and C-reactive
protein (CRP) levels; primary sites; treatment modalities;
and treatment outcomes were collected.

Compliance with ethical standards

All authors declare that he or she has no conflict of interest.
All procedures performed in studies involving human partic-
ipants were in accordance with the ethical standards of the
institutional and/or national research committee and with the
1964 Helsinki declaration and its later amendments or com-
parable ethical standards. The exemptions of obtaining the
informed consents were approved by the institutional review
board of each institute. This study was supported by the
Chung-Ang University Research Grants in 2017.

Analysis

For staging, the results of standard procedures including com-
puted tomography (CT), 18F-fluorodeoxyglucose positron
emission tomography (PET)-CT, and bone marrow examina-
tions were centrally reviewed. The stages were defined by the
Ann-Arbor [12] and Lugano systems for gastrointestinal lym-
phoma [13]. The histopathologic diagnoses of MEITL were
centrally reviewed by two experienced lymphoma histopa-
thologists. Immunohistochemical staining for Ki-67, CD3,
CD4, CD8, CD30, CD56, Epstein-Barr virus-encoded RNA
(EBER), and T-cell intracellular antigen-1 (TIA1) was carried
out according to the protocols of the institutes. The T-cell
receptor (TCR) gene clonal rearrangement was examined in
available cases.

The primary endpoint of the analysis was overall survival
(OS), which was calculated from the date of diagnosis to the
date of death using the Kaplan-Meier method. The secondary
endpoint was the complete response (CR) rate, as defined by
complete metabolic and radiologic responses by Lugano clas-
sification [12]. The OS of each prognostic subgroup was com-
pared using log-rank tests. CRs were compared by Pearson’s
λ2 tests. For all statistical analyses, p < 0.05 was considered
significant, and the analyses were performed using the IBM
SPSS Statistics for Windows, version 21.0 (IBM Corp.,
USA).

Results

Patient characteristics

A total of 42 patients were analyzed. Their median age was
59 years (range 20–84 years), and 27 patients (64 %) were
male. The Eastern Cooperative Oncology Group perfor-
mance scales (ECOG-PS) were 0–1 in 23 patients (55 %)
and 2–4 in 19 patients (45 %). None of the patients had a
history of celiac disease. By the Ann-Arbor staging system,
11 (26 %), 21 (50 %), and 10 patients (24 %) were classified
as stage I, II, and IV, respectively. By the Lugano staging
system, eight (19 %), 19 (45 %), one (2 %), five (12 %), and
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nine patients (21 %) were classified as stages I, II1, II2, IIE,
and IV, respectively. Two patients with multiple, non-
contiguous involvement confined to the GIT were classified
as stage IV by the Ann-Arbor system and as stage I by the
Lugano system.

The most commonly involved primary site was the jeju-
num (N = 21, 50 %), followed by the ileum (N = 19, 45 %),
large intestine (N = 13, 31 %), and stomach (N = 2, 5%).
Fifteen patients (36 %) had a multiple-site involvement.
Extranodal involvements outside of the GIT, such as the liver
(N = 1), spleen (N = 1), or lung (N = 2), were relatively rare;
among 21 patients with central nervous system (CNS) imag-
ing, none was involved. Further, of the 38 patients who had
undergone bone marrow biopsy, only one (3 %) had involve-
ment. The presenting symptoms included abdominal pain in
36 (86 %), diarrhea in 14 (33 %), perforation in 12 (29 %),
bleeding in seven (17 %), and poor oral intake in seven pa-
tients (17 %). B symptoms were present in 20 patients (48 %),
and bulky disease, defined as the largest diameter greater than
5 cm, was present in 12 patients (29 %). LDH elevation was
noted in 11 of 38 patients (29 %), and the median CRP value
was 2.8 mg/dL (range, 0.01–325.0). The details are described
in Table 1.

Pathologic features

All 42 cases expressed CD3. CD8 staining was performed in
39 cases, 31 cases (79 %) of which were positive, while only
four of 37 cases (11 %) expressed CD4. Two representative
markers of MEITL CD56 and TIA1 were highly expressed in
our cohort, with positivity in 39 of 41 (95 %), and 14 out 17
examined cases (82 %), respectively. Only one of 21 exam-
ined cases expressed CD30 and none of the 30 cases in which
EBER was examined was positive. TCR gene clonal rear-
rangement was examined in seven cases; four of which were
ofγδT-cell origin (57%). The details are described in Table 2.

Clinical outcomes

Surgery was performed in 32 cases (76 %); the reasons for the
surgery included histologic confirmation (20 cases), manage-
ment of initial complications (10 cases), and management of
recurrent disease (two cases). Chemotherapy was adminis-
tered to 37 patients (88 %) and the other 5 patients (12 %)
underwent surgery alone. CHOP (cyclophosphamide, doxoru-
bicin, vincristine, and prednisolone) was the most frequently
used frontline regimen (N = 30, 71 %), followed by CHOEP
(CHOP plus etoposide, N = 3, 7 %), ICE (ifosfamide,
carboplatin, and etoposide, N = 1, 2 %), IMVP-16
(ifosfamide, methotrexate, etoposide, and prednisone, N = 1,
2 %), EPOCH (etoposide, prednisolone, vincristine, cyclo-
phosphamide, and doxorubicin, N = 1, 2 %), and ESHAP
(etoposide, methylprednisolone, cytarabine, and cisplatin,

N = 1, 2 %). With these combinations, 16 of 37 patients
(43 %) achieved a CR, six achieved partial responses (PRs,
17 %), one had stable disease (2 %), and seven had

Table 1 Clinical features at the time of diagnosis

Characteristics N (%)

Age (years), median (range) 59 (20–84)

Sex

Male 27 (64)

Female 15 (36)

Eastern Cooperative Oncology Group performance scale

0–1 23 (55)

2–4 19 (45)

Ann-Arbor stage

I 11 (26)

II 21 (50)

III 0 (0.0)

IV 10 (24)

Lugano stage

I 8 (19)

II1 19 (45)

II2 1 (2)

IIE 5 (12)

IV 9 (21)

Prior celiac disease

No 42 (100.0)

Yes 0 (0.0)

Presenting symptoms

Abdominal pain 36 (86)

Bleeding 7 (17)

Perforation 12 (29)

Diarrhea 14 (33)

Anorexia 7 (17)

B symptoms

Yes 20 (48)

Bulky disease (≥ 5 cm)

Yes 12 (29)

Serum lactate dehydrogenase (N = 38)

Elevated 11 (29)

WBC (/μL), median (range) 8400 (2400–23,510)

Hemoglobin (g/dL), median (range) 11.8 (6.8–16.3)

Platelet (/μL), median (range) 296,000 (57,000–695,000)

C-reactive protein (mg/dL), median (range) 2.8 (0.01–325.0)

Gastrointestinal tract involvement

Stomach 2 (5)

Jejunum 21 (50)

Ileum 19 (45)

Ileocecal valve 3 (7)

Large intestine 13 (31)

Multiple sites 15 (36)
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progressive disease (19 %). There was a trend for a higher CR
rate among patients who had received other than CHOP (5/7,
71 %) compared with those who had received CHOP (11/30,
37 %) (p = 0.095). Hematopoietic stem cell transplantation
was performed in 16 patients, all of which were autologous
stem cell transplantation (ASCT). Up-front and salvage ASCT
was performed in 9 and 7 patients, respectively.

The median progression-free survival (PFS) of all patients
was 6.9 months (95 % confidence interval [CI] 4.3–9.5).
Among 24 patients with documented progressions, 23
(96 %) had progression in the primary gastrointestinal sites,
six (25 %) had locoregional lymph node progression, and nine
(38 %) had progression in distant organs. Of note, four cases
had progression in the CNS. The median OS of all patients
was 14.8 months (95 % CI 2.4–27.2). The 1- and 3-year OS
rates were 57 % and 26 %, respectively. Among the 16 pa-
tients who had received ASCT, the 1- and 5-year OS rates
were 100 % and 28 %, respectively. The details are described
in Table 3.

Univariate analysis of OS

Patients aged 55 years or older showed a shorter OS compared
to that in patients younger than 55 years (8.8 months, 95 % CI
0.0–18.0 vs. 25.7 months, 95 % CI 6.5–44.9, p = 0.012).
Patients with a poor performance scale (ECOG-PS 2–4) were
associated with a poor OS (6.5 months, 95 % CI 1.9–11.1 vs.
22.1 months, 95 % CI 2.3–41.9, p = 0.002). The Lugano sys-
temmore accurately predicted OS than the Ann-Arbor system.
By the Lugano system, the OS for patients classified as stages
I–II1&2 was 18.8 months (95 % CI 9.6–28.0) and that of the
patients classified as stages IIE–IV was 4.9 months (95 % CI
0.0–12.7) (p = 0.010). In contrast, the Ann-Arbor system was
not able to discriminate the prognosis of patients between
stages I–II (14.8 months, 95 % CI 4.5–25.1) and stages III–
IV (8.7, 3.9–13.5) (p = 0.211). As expected, patients who re-
ceived any chemotherapy were associated with a better OS

compared to those who had not (18.5 months, 95 % CI 8.9–
28.1) vs. 1.2 months (95 % CI 1.0–1.4), p < 0.001). Analysis
of 37 patients who had received chemotherapy revealed that a
CR (39.1 months, 95 % CI 15.5–62.7 vs. 8.7 months, 95% CI
4.8–12.6; p = 0.001) and receiving ASCT (31.3 months, 95 %
CI 17.2–45.4, vs. 6.8 months, 95 % CI 4.0–9.6; p = 0.001)
were associated with a better OS (Fig. 1). While treatment
other than CHOP showed a trend of a higher CR rate, it did

Table 3 Treatment courses and clinical outcomes

Characteristics N (%)

Surgery

Received 32 (76)

For management of complication(s) 10 (24)

For histologic confirmation 20 (48)

Other 2 (4)

Not received 10 (24)

Chemotherapy

Received 37 (88)

Not received 5 (12)

Frontline regimen

CHOP 30 (71)

CHOP + etoposide 3 (7)

ICE 1 (2)

IMVP-16 1 (2)

EPOCH 1 (2)

ESHAP 1 (2)

Response to the front-line chemotherapy (N = 37)

Complete response 16 (38)

Partial response 6 (17)

Stable disease 1 (2)

Progressive disease 7 (19)

Not evaluated 7 (19)

Autologous stem cell transplantation

Received 16 (38)

Up-front 9 (56)

Salvage 7 (44)

Not received 26 (62)

Progression-free survival (median, 95 % CI) 6.9 months (4.3–9.6)

Site(s) of relapse or progression (N = 24)

Primary site 23 (96)

Locoregional nodal relapse 6 (25)

Distant organ 9 (38) (CNS = 4)

OS duration (median, 95 % CI) 14.8 months (2.4–27.2)

1-year OS rate 57 %

3-year OS rate 26 %

CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisolone;
ICE, ifosfamide, carboplatin, and etoposide; IMVP-16, ifosfamide, meth-
otrexate, etoposide, and prednisone; EPOCH, etoposide, prednisolone,
vincristine, cyclophosphamide, and doxorubicin; ESHAP, etoposide,
methylprednisolone, cytarabine, and cisplatin; OS, overall survival

Table 2 Pathologic features

N (positive rate)

Ki-67 (%), median (range) 80 (20–100)

CD3 42/42 (100 %)

CD4 4/37 (11 %)

CD8 31/39 (79 %)

CD30 1/21 (5 %)

CD56 39/41 (95 %)

EBER 0/30 (0 %)

TIA1 14/17 (82 %)

T-cell receptor gene clonal rearrangement TCRγδ
+ 4/7 (57 %)

EBER, Epstein-Barr virus-encoded small RNA; TIA1, T-cell
intracytoplasmic antigen
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not translate into a better OS. Whether the patient had
proceeded to ASCT in CR vs. PR or in up-front vs. salvage
setting did not significantly impact OS. OS of the 4 patients
who had received ASCT in first CR and that of the 7 patients
who had received ASCT as salvage treatment was not signif-
icantly different (39.1 months (95 % CI not estimable) vs.
21.4 months (95 % CI 18.2–24.6), p = 0.156).

The details are described in Table 4.

Discussion

The present study analyzed the clinicopathological features of
42 patients with MEITL. Despite the limited stages of most
patients, their clinical outcomes were dismal, with a median
OS barely exceeding 1 year. Several subsets, such as younger
age (< 55 years), better performance status (ECOG 0–1), ear-
lier Lugano stage (I–II1&2), chemotherapy, CR, and receiving
ASCT, were associated with favorable outcomes. The short
PFS (6.9 months) may have contributed to the frequent re-
lapses in the GIT, with 23 of 24 (96 %) documented relapses
noted in the GIT.

The classification of NHLs continues to evolve owing to
recent advances in our understanding of their molecular path-
ogenesis. In this regard, several new entities were proposed in
the revised 4th WHO classification, including double-hit lym-
phoma or nodal T-cell lymphomas with T-follicular helper
phenotype [11]. MEITL, formerly considered a type II
EATL, is another provisional entity in this classification. In
addition to their distinct morphologic and immunophenotypic
findings, several molecular features differed significantly,
which facilitated its segregation. Using the comparative geno-
mic hybridization technique, Tomita et al. reported that the
genomic profiles differed between types I and II EATL, as
the latter showed a frequent gain of 8q24 [14]. Roberti et al.
carried out comparative analyses of types I and II EATL,
reporting that SETD2, STAT5B, or JAK3 mutations were ex-
clusively found in type II EATL [9]. Küçük et al. also found
enrichment of STAT5B and STAT3 mutations in type II EATL
[15]. Currently, none of the agents targeting these pathways
has been evaluated in MEITL. Interestingly, recent in vitro
studies showed that bortezomib, AZD1775 (WEE1 inhibitor),
and midostaurin inhibited the growth of SETD2 mutant cell
lines [16, 17].

Owing to its paucity and recent identification, the inci-
dence, natural course, and clinical outcomes of MEITL are
poorly understood. Several studies have reported that EATL
(types I and II) accounts for approximately 1 % of all NHLs
[18–20]. These studies did not analyze type II EATL separate-
ly; however, if we assume the Asian population or those with-
out prior celiac disease as having MEITL, approximately
20 % of patients in the cohort were expected to have
MEITL. However, in Asia, where celiac disease is

exceptionally rare, almost all cases of intestinal T-cell lympho-
ma are considered to be MEITL.

Regardless of subtype, the prognosis of EATL is dismal.
While most studies reported OS of less than 1 year, several
studies have demonstrated the benefit of ASCT [20–23]. The
Scotland and Newcastle Lymphoma Group (SNLG) com-
pared the efficacy of IVE/MTX (ifosfamide, vincristine,
etoposide/methotrexate) followed by ASCT to that of a his-
torical group treated with anthracycline-based chemotherapy
[20]. The 5-year PFS and OS rates were significantly higher in
the IVE/MTX-ASCT arm than in those treated with
anthracycline-based chemotherapy (PFS, 52 % vs. 22 %,
p = 0.01; OS, 60 % vs. 22 %, p = 0.03). A retrospective study
by the EBMT reported 4-year PFS and OS rates of 54 % and
59 %, respectively, in 44 patients with EATL who received
ASCT [22]. In a Dutch study including 61 patients with EATL
[23], the 1- and 5-year OS rates were 40 % and 11 %, respec-
tively. However, in five patients who had received ASCT, the
rates were 100 % and 33 %, respectively. As all of these
studies were performed in Europe, where type I EATL pre-
dominates, these results cannot be adapted to MEITL. In our
study, 16 patients received ASCT; their 1- and 5-year OS rates
were 100 % and 28 %, respectively; these numerical data are
less favorable than those of the aforementioned European
studies. Whether this is the consequence of the differences
between EATL and MEITL or of differences in ethnicity re-
quires further study. Of note, a SEER data analysis that did not
distinguish EATL and MEITL demonstrated a significantly
worse prognosis in Asian patients with EATL than that in
Caucasian patients, despite similar ages at diagnosis and
stages [19].

Successful induction treatment is a prerequisite for ASCT.
CHOP has been the most widely used standard induction reg-
imen for PTCL, as in our study. However, the CR rate of
CHOP was non-significantly lower than that of non-CHOP
(37 % vs. 71 %, p = 0.095). This was also observed in the
SNLG report, with the CR rate of IVE/MTX slightly higher
than that of anthracycline-based chemotherapy (65 % vs.
42 %, p = 0.06) [20]. Tse et al. also reported a lower CR rate
of CHOP or anthracycline-based regimen (7/20 = 35 %) than
that of L-asparaginase-based regimens (3/5 = 60 %) [7].
Interestingly, we have already experienced this in the treat-
ment of NK/T-cell lymphoma (NKTCL), for which CHOP is
no longer a standard of care. Iqbal et al. showed that, when
comparing gene expression profiles of NKTCLs, non-
hepatosplenic γδ, hepatosplenic, and αβ-PTCLs, non-
hepatosplenic γδ-PTCLs had molecular features that were
strikingly similar to those of NKTCLs rather than αβ-
PTCLs [24]. Thus, NKTCL and MEITL may share the same
mechanisms for the ineffectiveness of CHOP. Several studies
have reported that CD56, the commonly expressed antigen of
both diseases, is frequently associated with a higher expres-
sion of P-glycoprotein [25–27]. Further investigations are
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Fig. 1 Univariate analysis of the overall survival. a Age (< 55 vs. ≥ 55 years); b ECOG-PS (0–1 vs. 2–4); c Lugano stage (I–II1&2 vs. IIE–IV); d
chemotherapy (not received vs. received); e response to firstline chemotherapy (CR vs. non-CR); f ASCT (not received vs. received)
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needed to address the proper induction regimens for MEITL
(or EATL).

The patients in our cohort frequently experienced local
relapses. Of the 24 cases of documented relapse or progres-
sion, 23 were locoregional GIT. As shown in Fig. 2, malignant
T cells widely spread under normal-appearing gastrointestinal
mucosa and were involved in the resection margins. Along
with refractoriness to chemotherapy, this may be the cause
of the frequent local relapse. Considering the limited role of

chemotherapy in MEITL, more effective local control may
have a role, especially in cases of bulky disease or with a
remnant lesion [28, 29]. At the time of diagnosis, no CNS
involvement was found, but four cases (10 %) of CNS in-
volvements were noted during treatment. While the inci-
dences of CNS relapse in PTLCs range from 2.1 to 8.8 %
[30–32], that of EATL seems to be slightly higher, with
CNS relapse reported in 4 of 56 patients (7 %) and 1 of 8
patients (13 %) by Ellin et al. and Yi et al., respectively.

Table 4 Univariate analysis of the overall survival

Characteristics N (%) Median OS (95 % CI) P

Age (years) 0.009

< 55 15 (36) 25.7 (2.6–48.8)

≥ 55 27 (64) 8.8 (0.0–18.0)

Eastern Cooperative Oncology Group performance scale 0–1 0.002

0–1 23 (55) 22.1 (0.2–44.0)

2–4 19 (45) 6.5 (1.9–11.1)

Ann-Arbor stage 0.211

I–II 32 (76) 14.8 (4.5–25.1)

III–IV 10 (24) 8.7 (3.9–13.5)

Lugano stage 0.010

I–II1&2 27 (64) 18.8 (9.6–28.0)

IIE–IV 15 (36) 4.9 (0.0–12.7)

Serum lactate dehydrogenase (N = 38) 0.779

Normal 27 (71) 14.8 (1.5–28.1)

Elevated 11 (29) 13.2 (1.52–24.9)

Bulky disease (> 5 cm) 0.470

No 30 (71) 18.5 (0.3–36.7)

Yes 12 (29) 13.2 (0.0–26.8)

Chemotherapy < 0.001

Not received 5 (12) 1.2 (1.0–1.4)

Received 37 (88) 18.5 (8.9–28.1)

Response to first-line chemotherapy (N = 37) 0.001

CR 16 (43) 39.1 (15.5–62.7)

Non-CR 21 (57) 8.7 (4.8–12.6)

ASCT (N = 37) 0.001

Not received 21 (57) 6.8 (4.0–9.6)

Received 16 (43) 31.3 (17.2–45.4)

Firstline regimen (N = 37) 0.280

CHOP 30 (81) 14.8 (5.9–23.7)

Other than CHOP 7 (19) 31.3 (3.1–59.5)

Timing of ASCT (N = 16) 0.133

CR followed by up-front ASCT 4 39.1 (NE)

PR followed by up-front ASCT 5 Not reached

CR ➔ PD followed by salvage ASCT 1 21.4 (NE)

PR ➔ salvage chemotherapy followed by salvage ASCT 4 18.8 (18.3–19.3)

SD ➔ salvage chemotherapy followed by salvage ASCT 2 12.2 (NE)

CR, complete response; CHOP, cyclophosphamide, doxorubicin, vincristine, prednisolone; ASCT, autologous stem cell transplantation; PR, partial
response; PD, progressive disease; NE, not estimable
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Although initial CNS evaluation and prophylaxis is not gen-
erally recommended in patients with PTCL, these data suggest
their consideration in cases of MEITL.

In line with the previous studies [6, 7, 33], CD8 (79 %) and
CD56 (95 %) were frequently expressed, whereas CD4
(11 %), CD30 (5 %), and EBER (0 %) were not. In terms of
TCR gene analysis, three and four patients expressed TCRαβ

and TCRγδ, respectively. Although MEITL is thought to orig-
inate from γδ T cells, there are considerable differences ac-
cording to the reports [6, 7, 34], suggesting the heterogeneity
of the disease.

Some of the pitfalls of this study include its retrospective
design. Thus, there are limitations in evaluating the prognostic
factors, including the role of ASCT. The favorable outcomes
of 16 patients who had received ASCT may have contributed
to a selection bias as they were young, with good performance
status, and showed a good response to chemotherapy. Given
that MEITL is a rare and newly proposed disease, internation-
al and multicenter efforts are required to carry out a prospec-
tive study. Another limitation is that the responses were ex-
amined by individual investigators, although the radiologic
reports were centrally reviewed. However, as we assessed

OS, we believe the conclusive data have validity. Finally, the
current study did not assess the molecular features of MEITL.

In conclusion, our analysis of the clinicopathologic features
of 42 MEITL patients revealed poor outcomes, in agreement
with the findings of previous studies. Young age, good perfor-
mance status, early Lugano stage, CR, and receiving ASCT
were associated with improved OS. CHOP regimen was asso-
ciated with a lower CR rate, and more efficacious combina-
tions should be investigated. Considering the frequent local
failure as well as CNS relapse, development of novel ap-
proaches is essential to improving survival. In addition,
emerging understanding of molecular pathogenesis including
JAK/STATor epigenetic pathways inMEITL will lead to more
precise approaches to this disease.
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