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Abstract

The aim of this study was to analyse the clinical characteristics and prognostic factors of peripheral T-cell lymphomas (PTCLs)

according to the Revised European-American Lymphoma (REAL) classification. From 1994 to 1999, 78 patients were diagnosed
with PTCLs, excluding cutaneous T-cell lymphomas and T-cell chronic lymphocytic leukaemia. The distribution of the histological
subgroups were: PTCL unspecified (PTCL-U), 40%; angiocentric lymphoma, 32%; anaplastic large cell lymphoma (ALCL), 17%;

angioimmunoblastic T-cell lymphoma (AILD), 6%; intestinal T-cell lymphoma, 3%; and panniculitic T-cell lymphoma, 3%.
Patients with angiocentric lymphoma presented with favourable prognostic factors, whereas those with AILD presented with
unfavourable prognostic factors. Most patients were treated with doxorubicin-containing combination chemotherapy (with or

without radiation therapy). The overall complete remission rate was 61.2% (95% Confidence Interval (CI): 48.5–72.8%) and the 5-
year probability of failure-free survival was 33.5%. Median survival of all patients was 45 months (range 0–64+ months) and the 5-
year probability of survival was 36.2%. In the multivariate analysis, only the International Prognosis Index (IPI) was an indepen-

dent prognostic factor for overall survival (P<0.01). Taken together, the proportion of angiocentric lymphoma in this study was
higher than that in the studies of Western countries. PTCL responds poorly to treatment with low survival rates and the IPI is a
useful prognostic factor for PTCL. # 2002 Elsevier Science Ltd. All rights reserved.
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1. Introduction

Peripheral T-cell lymphomas (PTCLs) are neoplasia
from post-thymic T-cells at different stages of differ-
entiation and are a heterogeneous group of malig-
nancies which present with different morphological
patterns, phenotypes and clinical presentations [1–8].
Recent reports suggest that Epstein–Barr virus (EBV)
may play an important role in the lymphomagenesis of
PTCLs [9]. These tumours have a striking epidemiolo-
gical distribution with a lower incidence in Western

countries than in Asia [2–8,13], are common in Japan
and Taiwan and are frequently associated with human
T-lymphotropic virus (HTLV-1) [8,21]. In Korea,
PTCLs including T- or natural killer (NK)-cell lym-
phomas constitute approximately 25 to 35% of all non-
Hodgkin’s lymphomas [2,18,19].
Cytological features alone are not sufficient to distin-

guish between PTCL disease entities. Clinical presenta-
tion is very important in the classification of PTCLs
[4,11]. Although a few studies about the clinical features
of PTCLs according to the Revised European-American
Lymphoma (REAL) classification have been reported
recently [1], the clinical features of each entity are not
fully understood because of their rarity and broad cyto-
morphological spectrum [1–7,11]. There is substantial
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disagreement in the literature concerning the prognostic
parameters to be applied to the study of PTCLs [3,6,14].
Recent studies suggest that the T-cell phenotype is an
independent significant prognostic factor, with PTCLs
having one of the lowest overall survival and failure-free
survival rates [3,8,10,22].
Following publication of the REAL classification [1],

we retrospectively analysed the clinical features of PTCL
in 78 patients diagnosed according to the REAL classifi-
cation to assess the clinical and pathological relevance.

2. Patients and methods

2.1. Patient selection

Between October 1994 and March 1999, 78 patients
with PTCLs were analysed. In all cases, Haematoxylin
and Eosin (H&E) slides and immunostains for CD20
and CD3 (and CD30, CD56, etc., if needed), were per-
formed and the diagnosis for subtype was made
according to the REAL classification. For staging, bone
marrow biopsy was immunostained with anti-CD3 and
anti-CD20 antibodies. Mycosis fungoides, T-cell
chronic lymphocytic leukaemia/prolymphocytic leukae-
mia, large granular lymphocytic leukaemia, and adult
T-cell lymphoma/leukaemia were excluded.
Patients were staged according to the Ann Arbor sta-

ging system, which included a thorough history taking,
physical examination, routine blood and urine tests,
simple chest X-rays, computer tomography (CT) scans
of the abdomen and pelvis, and bilateral bone marrow

aspiration and biopsy. Patients with localised (stage I/
II), non-bulky disease received four cycles of cyclopho-
sphamide, vincristine, doxorubicin and prednisolone
(CHOP) followed by involved field radiation. Patients
with stage III/IV disease received six cycles of (CHOP)
[12]. Clinical tumour responses were assessed, using
standard criteria, by a follow-up physical examination
and Computed Tomography (CT) scans [15].

2.2. Statistical analyses

Remission rates were compared with Fisher’s Exact
test. The Kaplan–Meier product-limit method was used
to estimate the failure-free survival and overall survival
[16]. Failure-free survival was calculated from the date
treatment began to the date when disease progression
was recognised or the date of the last follow-up visit.
Overall survival duration was measured from the date
of diagnosis to the date of death or the last follow-up
visit. Survival rates were compared for statistical differ-
ences by using the log-rank analysis. Prognostic factors
including histological subtype, age, gender, performance
status, the presence of B symptoms, serum lactate
dehydrogenase (LDH) level, number of extranodal
involvements, disease stage, bone marrow involvement,
liver involvement, presence of bulky disease and Inter-
national Prognosis Index (IPI) were analysed. Sig-
nificant variables in the univariate analysis, except for
variables included in IPI, were considered as variables
for the multivariate analysis for survival. The latter was
performed by Cox’s proportional hazard regression
model [17,18].

Table 1

Pretreatment characteristics of 78 patients

Overall n=78 PTCL-U n=31

(40%)

Angiocentric n=25

(32%)

ALCL n=13

(17%)

AILD n=5

(6%)

Intestinal n=2

(23%)

Panniculitic n=2

(23%)

Age (years) median (range) 44 (15—77) 54 (18–77) 40 (15–66) 30 (16–71) 52 (36–77) 45 (42–57) 45 (41–58)

>60 18 (23%) 11 (35%) 3 (12%) 3 (23%) 1 (20%) 0 0

Male sex 46 (59%) 20 (65%) 14 (56%) 8 (62%) 2 (40%) 1 (50%) 1 (50%)

B symptoms 43 (55%) 16 (52%) 11 (44%) 8 (62%) 5 (100%) 1 (50%) 2 (100%)

Bone marrow 17 (22%) 10 (32%) 1 (4%) 3 (23%) 3 (60%) 0 0

Liver 17 (22%) 10 (32%) 2 (12%) 1 (8%) 3 (60%) 0 0

Extanodal 52 23 (29%) 11 (35%) 6 (24%) 4 (31%) 2 (40%) 0 0

ECOG52 19 (24%) 10 (32%) 1 (4%) 4 (31%) 3 (60%) 1 (50%) 0

LDH>normal 31 (40%) 16 (52%) 5 (20%) 7 (54%) 3 (60%) 0 0

Ann Arbor stage

I or II 34 (44%) 9 (29%) 18 (72%) 6 (46%) 0 0 1 (50%)

III or IV 44 (56%) 22 (71%) 7 (28%) 7 (54%) 5 (100%) 2 (100%) 1 (50%)

IPI

Low 40 (51%) 10 (32%) 19 (76%) 7 (54%) 1 (20%) 1 (50%) 2 (100%)

Low-intermediate 15 (19%) 9 (29%) 4 (16%) 1 (78%) 0 1 (50%) 0

High-intermediate 11 (14%) 4 (13%) 2 (8%) 2 (15%) 3 (60%) 0 0

High 12 (15%) 8 (26%) 0 3 (23%) 1 (20%) 0 0

ECOG, Eastern Co-operative Oncology Group; LDH, lactate dehydrogenase; IPI, International Prognosis Index; PTCL-U, peripheral T-cell lym-

phoma—unspecified; ALCL, anaplastic large cell lymphoma; AILD, angioimmunoblastic T-cell lymphoma; Panniculitic, Subcutaneous panniculitic

T-cell lymphoma.
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3. Results

3.1. Patient characteristics

The clinical characteristics of the 78 patients are given
in Table 1. The median age was 44 years with a range of
15–77 years. The study involved 46 males (59%) and 32
females (41%). B symptoms were noted in 43 patients
(55%).
The most common histopathological type was PTCL

unspecified (PTCL-U), followed by angiocentric lym-
phoma, anaplastic large cell lymphoma (ALCL),
angioimmunoblastic T-cell lymphoma (AILD), intest-
inal T-cell lymphoma, and subcutaneous panniculitic T-
cell lymphoma, in decreasing order of frequency
(Table 1).
The patients with angiocentric lymphoma were pre-

sented with favourable prognostic features: good per-
formance status (ECOG 0, 1, 96% versus 66% for the
other subtypes; P=0.004), less frequent bone marrow
involvement (4% versus 30%; P=0.009), normal serum
LDH (80% versus 60%; P=0.014), early stage (I or II,
72% versus 30%; P=0.001), and low or low-inter-
mediate risk by IPI (92% versus 60%; P=0.004).
However, the patients with AILD presented with

poor prognostic features; more frequent bone marrow
and liver involvement (60% versus 19%; P=0.03), more
frequent B symptoms (100% versus 52%; P=0.037),
advanced stage (III or VI, 100% versus 53%; P=0.04),
and high or high-intermediate risk by IPI (80% versus
26%; P=0.018).
The most commonly involved extranodal sites were

bone marrow, liver, nasal/paranasal sinus (PNS), and skin
(Table 2). Angiocentric lymphomas presented with nasal/
PNS in 68% of cases, while intestinal T-cell lymphoma
showed no extranodal involvement other than intestine.

3.2. Radiotherapy in stage III–IV patients

Two patients received radiotherapy to residual mass
after chemotherapy. In one patient, radiotherapy was
given to residual bulky spleen after six cycles of CHOP.
However, the disease recurred. In the other patient, RTwas
given to the residual mass in left arm (initally bulky site)
after six cycles of CHOP resulting in a complete response.

3.3. Second-line treatment

Many kinds of different salvage chemotherapy regimens
were given to the patients and we could not find any firm
conclusions according to the second-line therapy.
Autologous stem cell transplantation (A-SCT) with

BEAM CBCNU, etoposide, Ara-C, and Melphalan
conditioning was tried in three out of 12 relapsed
patients. In 2 patients, disease recurred after 4 and 14
months, respectively, after A-SCT. One patient experienced
quadriplegia (cause unknown) after A-SCT. He was
then lost to follow-up.

3.4. Treatment and response to the therapy

67 patients (86%) received CHOP therapy, or CHOP
followed by radiation therapy as their initial treatment.
Forty-one complete responses (61.2%, 95% Confidence
Interval (CI): 48.5–72.8%)were observed from 67 patients.
Other patients received only palliative chemotherapy due
to either poor general condition or the advanced age of
the patient. In the univariate analysis, the following
parameters predicted a poor response to therapy; pre-
sence of B symptoms (P<0.01), bone marrow involve-
ment (P<0.01), liver involvement (P<0.01), poor
performance status (P<0.01), high LDH (P<0.01),
advanced stage (P=0.01), and high-intermediate/

Table 2

Extranodal involvement in 78 patients according to the histological subtypes

Overall n=78

(%)

PTCL n=31

(%)

Angiocentric n=25

(%)

ALCL n=13

(%)

AILD n=5

(%)

Intestinal n=2

(%)

Panniculitic n=2

(%)

Bone marrow 21.8 32.3 4.0 23.1 60 0 0

Liver 21.8 32.3 12.0 7.7 60 0 0

Nasal/PNS 21.8 0 68.0 0 0 0 0

Pharynx 12.8 3.2 32.0 7.7 0 0 0

Skin 16.7 16.1 4.0 38.5 20 0 50

Gastrointestinal 6.4 3.2 4.0 7.7 0 100 0

Subcutaneous 6.4 9.7 0 0 0 0 100

Effusion 6.4 12.9 0 7.7 0 0 0

Lung 3.8 6.5 0 7.7 0 0 0

Kidney 2.6 6.5 0 0 0 0 0

Bone 2.6 0 0 15.4 0 0 0

Testis 1.3 3.2 0 0 0 0 0

Urethra 1.3 0 0 7.7 0 0 0

Adrenal 1.3 3.2 0 0 0 0 0

PNS, paranasal sinus; ALCL, anaplastic large cell lymphoma; AILD, angioimmunoblastic T-cell lymphoma.
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high-risk group by IPI (P<0.01) (Table 3). No sig-
nificant difference was found according to the histolo-
gical subtype. In the multivariate analysis, only the
presence of B symptoms and high-intermediate/high-
risk group of the IPI were significant in the risk of a
lower complete remission (CR) rate (Table 4). Recur-
rance of disease occurred in 12 of 41 CR patients. The
median failure-free survival was 16 months (range 0–
64+ months), and the estimated 5-year failure-free sur-
vival rate was 33.5% (95% CI: 20–47.0%).

3.5. Survival and prognostic factors

The median overall survival of 78 patients in this study
was 45 months (range 0–64+ months), and the estimated
5-year overall survival rate was 36.2% (95% CI: 16.2–
56.2%) with median of 33 months follow-up (Fig. 1).
In the univariate analysis, the presence of B symptoms,

bone marrow involvement, liver involvement, two or more
sites of extranodal involvement, poor performance status
(ECOG 2-4), extranodal involvement (�2), elevated LDH

Table 3

Univariate prognostic factor analysis for complete response, failure-free survival and overall survival of 78 patients

Complete response Failure-free survival Overall survival

% P value Months P value Months P value

Age (years)

60 56.7 0.43 29 (0–64+) 0.01 51 (0–64+) 0.14

>60 44.4 4 (0–42) 9 (0–45)

Gender

Male 50.0 0.49 8 (0–56+) 0.35 27 (0–56+) 0.46

Female 59.4 25 (0–64+) NR (0–64+)

B symptoms

Absent 82.9 <0.01 42 (2–64+) <0.01 51 (0–64+) <0.01

Present 30.2 5 (0–56+) 9 (0–60+)

BM involvement

Absent 62.3 <0.01 32 (0–64+) <0.01 51 (0-64+) <0.01
Present 23.5 5 (0–42+) 5 (0–42+)

Liver involvement

Absent 62.3 <0.01 25 (2–64+) <0.01 51 (2–64+) <0.01
Present 23.5 2 (0–42+) 2 (0–60+)

Extranodal involvement

41 70.9 <0.01 38 (0–64+) <0.01 51 (0–64+) <0.01

52 13.0 4 (0–49+) 5 (0–30+)

Performance status

ECOG 0,1 64.4 <0.01 29 (1–64+) <0.01 51 (2–64+) <0.01

ECOG 2–4 21.1 4 (0–42+) 4 (0–42+)

LDH

Normal 68.1 <0.01 29 (0–60+) 0.02 51 (0–64+) <0.01

>Normal 32.2 4 (0–56+) 6 (0–56+)

Stage

I or II 70.6 0.01 NR (2–64+) <0.01 NR (2–64+) <0.01

III or IV 40.9 6 (0–42+) 14 (0–60+)

Pathology

PTCL 51.6 0.82 12 (0–64+) 0.69 18 (0–64+) 0.32

Others 55.3 12 (0–56+) 51 (0–56)

Angiocentric 52.0 1.00 29 (2–49+) 0.48 51 (2–51+) 0.41

Others 54.7 12 (0–64+) 26 (0–64+)

ALCL 69.2 0.36 25 (0–56+) 0.66 NR (0–56+) 0.26

Others 50.8 12 (0–64+) 27 (0–64+)

AILD 40.0 0.66 4 (0–42+) 0.27 4 (0–42+) 0.04

Others 54.8 12 (0–64+) 45 (0–64+)

IPI

Low 77.5 <0.01 NR (2–64+) <0.01 NR (3–64+) <0.01

Low-Intermediate 53.3 12 (2–42+) 36 (2–46+)

High- Intermediate 9.1 3 (0–17+) 5 (0–17+)

High 17.7 2 (0–42+) 2 (0–42+)

NR, not reached; BM, bone marrow; AILD, angioimmunoblastic T-cell lymphoma; IPI, international prognosis index; Low, low risk group; Low

intermediate, low intermediate risk group; high intermediate; high intermediate risk group; High, high risk group; ECOG, European Cooperative

Oncology Group; LDH, lactate dehydrogenase; PTCL, peripheral T-cell lymphoma; ALCL, anaplastic large cell lymphoma.
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(above normal), advanced disease stage (III or IV),
AILD-type histology, and high-intermediate/high risk
group by IPI were related to poor survival (Table 3). In the
multivariate analysis, only high-intermediate/high risk by
IPI was related to poor overall survival (P< 0.01, RR 6.7)
(Table 4, Fig. 2). The presence of B symptoms was related
to poor response to chemotherapy (P<0.01, RR 7.5),
poor failure-free survival (P=0.03, RR 2.2), and marginal
significance to overall survival (P=0.07, RR 2.5).
Comparing the survival of low-risk patients, angio-

centric lymphoma had a tendency towards poor prog-
nosis (Fig. 3, P=0.07).

4. Discussion

The histological categorisation of lymphoma has been
a source of frustration for many years. Using morphol-

ogy, immunology, and genetic techniques, the REAL
classification was proposed by the International Lym-
phoma Study Group [1]. However, the classification of
PTCLs is still difficult and includes entities which are
heterogenous in both biological nature and clinical fea-
tures [3,4,6,7,11].
PTCLs have a striking epidemiological distribution

with a lower incidence inWestern countries than in Asia [2–
8,13], and the incidence of each histological subtype in Asia
differs when compared with those of Western reports [3,6].
In this study, angiocentric lymphoma is the second most
common subtype (32%), compared with less than 10% in
Western reports [3,6]. The incidence is somewhat different
from that of Japan. Human T-lymphotropic virus (HTLV-
1)-associated PTCLs are common in Japan, especially in
Kyushu [8,21]. In Korea, HTLV-1-associated PTCLs are
very rare [2,5,19]. During the period of this study, no
case of HTLV-1-associated lymphoma was identified.

Table 4

Independent prognostic factor analysis for complete response, failure-free survival and overall survival of 78 patients

Complete response Failure-free survival Overall survival

P value RR (95% CI) P value RR (95% CI) P value RR (95% CI)

B symptoms <0.01 7.50 (2.05–27.4) 0.03 2.20 (1.09–4.43) 0.07 2.50 (0.93–6.80)

BM involvement 0.82 1.21 (0.23–6.34) 0.64 1.21 (0.53–2.77) 0.87 1.08 (0.44–2.63)

Liver involvement 0.47 1.97 (0.31–12.57) 0.86 1.07 (0.48–2.38) 0.59 1.25 (0.55–2.82)

IPI

Low 0.03 1 0.02 1 <0.01 1

L/I 2.90 (0.66–12.79) 1.59 (071–3.55) 1.89 (0.70–5.06)

H/I 22.23 (1.94–254-59) 4.45 (1.65–11.94) 6.66 (2.17–20.44)

High 13.88 (1.56–123.35) 4.60 (1.55–13.67) 6.75 (2.03–22.40)

Pathology

AILD 0.59 1.03 (0.21–2.42)

Others 1

RR, relative risk; CI, confidential interval; BM, bone marrow; IPI, international prognosis index; Low, low risk group; L/I, low intermediate risk

group; H/I, high-intermediate risk group; High, high-risk group AILD, angioimmunoblastic T-cell lymphoma.

Fig. 2. Overall survival curve according to risk group by International

Prognosis Index (IPI).

Fig. 1. Overall survival curve of 78 patients.
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The outcome of PTCLs is unfavourable compared
with that of B-cell lymphoma [3,6,8,10,14], with some
controversy about the prognostic factors [3,6,8,14].
Ansell and colleagues reported only the IPI as sig-
nificant in the multivariate analysis [14]. Lopez-Guil-
lermo and colleagues reported the presence of B
symptoms, histological subgroup (ALCL versus other
PTCL), and the IPI (low versus high) maintained inde-
pendent predictive value in the multivariate analysis [3].
In this study, only the IPI maintained independent pre-
dictive value in the multivariate analysis. In previous
reports, ALCL has a good prognosis compared with
other subtypes [3,6,8]. However, in this study, there was
no difference between the survival of ALCL and those
of others. To clarify whether ALCL in Korean patients
has a different natural history, we would need to study
greater numbers of these patients.
The clinical presentation of angiocentric lymphoma

and AILD were different from those of the other sub-
types. Patients with angiocentric lymphoma presented
with good prognostic features, whilst those with AILD
presented with poor prognostic features.
Angiocentric lymphoma is a distinct clin-

icopathological entity. The most common clinical pre-
sentation is with a destructive nasal or midline facial
tumour [4,20]. The optimal treatment is not yet defined
[23]. In this study, most (72%) presented with localised,
stage I/II disease. Over 90% of them had low/low-
intermediate risk by IPI. Comparing the survival of low-
risk patients, angiocentric lymphoma had a tendency
towards poor prognosis (P=0.07).
Most patients with AILD have generalised lympha-

denopathy and prominent systemic symptoms with
fever, weight loss, and skin rash [4], with most of them
having stage IV disease. The clinical course appears to
correlate with extent of systemic symptoms [4]. In our
study, 5 AILD patients were included. All of them had
stage IV disease, and systemic symptoms. 4 of 5 had

high-intermediate/high risk by IPI. This may explain
why the survival of AILD is significantly poorer than
those of the other subtypes in the univariate analysis
although this became insignificant in the multivariate
analysis (P=0.04).
Complete remission was observed in approximately

50% of the patients with PTCLs and approximately
70% in ALCL patients, after chemotherapy [3,6]. The
complete response rate in this study was 61% and this is
comparable to other studies. Ascani reported the risk of
a lower complete response rate was related to the histo-
logical group (non-ALCL) [6]. However, Lopea-Guil-
lermo and colleagues reported that there was no
significant difference according to the histological sub-
type [3]. In this study, the presence of B symptoms and
the IPI (low versus high) maintained the independent
predictive value for the complete response rate in the
multivariate analysis.
The optimal therapy for PTCLs remains to be

defined. Some previous studies have shown better
results using combined chemotherapy regimens com-
pared with regimens with low dose intensity [24–26].
Randomised trials would be needed to confirm the
superiority of an intensive chemotherapeutic regimen to
standard CHOP therapy.
In conclusion, AILD and angiocentric lymphomas

had a different clinical presentation from the other his-
tological subtypes. The proportion of angiocentric lym-
phoma in PTCL of this study was higher than that in
the studies of Western countries. PTCLs have a poor
prognosis, with the IPI being the most important vari-
able predicting survival.
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