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Pure infradiaphragmatic Hodgkin’s lymphoma. Clinical
features, prognostic factors and comparison with
supradiaphragmatic disease

Hodgkin’s lymphoma (HL) is rarely
restricted to infradiaphragmatic
nodal areas. The incidence of such

localizations among patients with clinical
stage I/II HL varies from 5% to 13%.1-28

Males older than 40 years with a histology
other than nodular sclerosis have a greater
probability of presenting with pure infradi-
aphragmatic disease.5,7-11,25 Whether patients
with pure infradiaphragmatic localization
have a worse prognosis11,12,20,22 than those
with clinical stage I/II supradiaphragmatic
disease remains controversial.25,29 Important
questions regarding prognostic factors and
optimal treatment of pure infradiaphrag-
matic HL still remain unanswered, because
most studies have included limited numbers
of patients, treated with different modali-
ties, usually covering periods of up to 20
years. Furthermore, this form of HL is usu-
ally excluded from randomized trials or, if
included, the small number of patients pre-
cludes subgroup analysis. The largest study

published so far included 106 patients treat-
ed with radiotherapy.18 Only five series have
reported on more than 50 patients with pure
infradiaphragmatic HL,13,18,24-26 and treatment
approaches were either suboptimal18 or
highly heterogeneous. Thus, we decided to
review the combined experience of 15 cen-
ters participating in the Hellenic Cooper-
ative Lymphoma Group, including 163
patients with pure infradiaphragmatic HL,
the majority of whom were treated with
anthracycline-based chemotherapy or com-
bined modality therapy. 

Design and Methods

Patients and treatment strategies
Between 1984 and 2004, 163 consecutive

patients with histologically confirmed clini-
cal stage I/II pure infradiaphragmatic HL
were diagnosed and treated in 15 centers in
Greece. Data on 25 of these patients have

From the First Dept. of Internal Medicine and
Dept. of Haematology, National and
Kapodistrian University of Athens, Laikon
General Hospital, Athens, Greece (TPV, MKA,
MPS, SIK, EMD, M-CK, MND, GAP);
Hematology Clinic, Theagenion Cancer
Hospital, Thessaloniki, Greece (NK);
Hematology Division, Dept. of Internal
Medicine, University of Patras, Patras, Greece
(AS); Hematology and Lymphoma Clinic,
Evangelismos Hospital, Athens (TK);
Hematology Clinic, Peripheral General
Anticancer Hospital-Metaxa, Piraeus, Greece
(PRe); Third Dept. of Internal Medicine,
National and Kapodistrian University of
Athens, Sotiria Hospital, Athens (PRo); Dept.
of Therapeutics, National and Kapodistrian
University of Athens, Alexandra Hospital,
Athens (AMD); Dept.of Haematology,
Democritus University of Thrace,
Alexandroupolis, Greece (CT); Hematology
Laboratory, Sismanoglion Hospital, Melissia,
Attica, Greece (GK); Hematology Section,
Hygeia Hospital, Athens (EV); Dept. of
Hematology, General Hospital of Athens,
Athens (VG); First Dept. of Internal Medicine,
401 Army Hospital, Athens (CP); Hematology
Section, Aghios Savas Anticancer Hospital,
Athens (MS); Hematology Clinic,Venizelion
Hospital, Iraklion, Crete, Greece (DL); First
Dept. of Propedeutic Internal Medicine,
National and Kapodistrian University of
Athens, Laikon General Hospital, Athens,
Greece (GG, PP).

Background and Objectives. Pure infradiaphragmatic Hodgkin’s lymphoma (HL) is a rare
disease. The prognostic impact of a purely infradiaphragmatic localization of this lym-
phoma is controversial. We aimed to evaluate the baseline clinicopathologic features,
prognostic factors and outcome of a large series of consecutive patients with pure
infradiaphragmatic HL. 

Design and Methods. We analyzed 131 patients with clinical stage I/II infradiaphrag-
matic HL treated with ABVD or equivalent regimens with or without radiotherapy, and
compared 54 of them with 444 patients with pure supradiaphragmatic disease, who
were treated at the same center. 

Results. Older age, clinical stage II (borderline), involvement of ≥3 sites, lymphocyte
predominant histology, elevated serum β2-microglobulin and higher International
Prognostic Score were more frequent in patients with infradiaphragmatic disease than
in those with supradiaphragmatic disease, while nodular sclerosis was less frequent.
The complete remission rate was 100%, 97% and 82% for stages I, IIA and IIB, respec-
tively. Only B-symptoms independently predicted for inferior failure-free survival, while
inferior overall survival was independently associated with the involvement of ≥3 sites.
At 10 years failure-free survival was 82±6% (vs. 85±2% for patients with supradi-
aphragmatic disease, p=0.45), overall survival was 74±8% (vs. 91±2%, p=0.0006),
and disease-specific survival 87±5% (vs. 94±1%, p=0.04). In multivariate analysis the
differences between infradiaphragmatic and supradiaphragmatic disease were
obscured by older age and B-symptoms. 

Interpretation and Conclusions. Pure infradiaphragmatic HL presents with distinct clin-
icopathologic characteristics. The previously reported poorer outcome may be
explained by the unfavorable profile of the patients rather than the infradiaphragmatic
presentation per se. Patients with stage IIB disease should probably be classified as
having advanced HL because of the unacceptable rate of primary refractory disease.
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been previously reported.1 The majority of them - 131
patients (80%) - were treated with chemo

therapy or combined modality therapy based on
ABVD or equivalent regimens. Their characteristics
were very similar to those of the whole patient popu-
lation of 163 patients (data not shown). The present
analysis was focused on this subgroup of 131 patients,
who were treated with chemotherapy or combined
modality therapy based on ABVD or equivalent regi-
mens. Fourteen patients treated with radiotherapy
alone and 18 patients treated with MOPP or ChlVPP
with or without radiotherapy, approaches that are con-
sidered inferior to ABVD and equivalents,29-34 were
excluded. ABVD and/or equivalent regimens included
ABVD (71 patients),35 EBVD (24 patients),36 alternating
or hybrid MOPP/ABV(D) (31 patients)32,37 and other
anthracycline-containing regimens (5 patients). ABVD
and equivalent regimens form the basis of current stan-
dard therapy for clinical stage I/II HL.33,34,38

We retrospectively evaluated demographic, clinical,
histologic, and laboratory features, clinical stage,39 the
International Prognostic Score (IPS),40 as well as the ini-
tial chemotherapy regimen, field and dose of radiother-
apy, response to treatment and outcome. The diagnos-
tic material of 64% of the patients was initially exam-
ined or reviewed in one of three referral hemato-
pathology departments. Clinical staging was performed
according to the Ann-Arbor system39 by physical exam-
ination, chest X-rays, thoracic and abdominal comput-
ed tomography, and bone marrow biopsy. Bipedal lym-
phangiography was used according to the policy of
each center. Other staging procedures did not differ
among centers. Cases with and without inguino-
femoral lymphadenopathy were considered as peripher-
al and central, respectively. Bulky disease was defined as
a maximal lymph node diameter ≥7 cm.29 The cut-offs
for hematologic parameters and serum albumin were
those proposed by the IPS.40 In addition to individual
prognostic factors, patients were also evaluated accord-
ing to the prognostic stratification systems proposed by
the German Hodgkin Study Group (GHSG),34 the
European Organization for the Research and Treatment
of Cancer (EORTC),38 and the International Prognostic
Factor Project (IPS).40 Clinical stage was not taken into
account for the evaluation of IPS, as appropriate for
localized HL. 

Statistical analysis
The flow-chart of the study including the compar-

isons performed between various subgroups of the
overall series is outlined in Figure 1. The comparisons
of clinical characteristics and between infradiaphrag-
matic and supradiaphragmatic cases were performed
using Student’s t-test, χ2 or Mann-Whitney test, as indi-
cated. These analyses and the comparison of the out-
come between infradiaphragmatic and supradiaphrag-
matic cases were restricted only to patients treated at
the First Department of Internal Medicine and
Department of Haematology, National and
Kapodistrian University of Athens, Laikon General
Hospital (center #1) for whom data regarding patients
with supradiaphragmatic disease were recorded in our

database (54 vs. 444 patients with infradiaphragmatic
and supradiaphragmatic HL respectively, treated with
ABVD or equivalent-based chemotherapy or combined
modality treatment during the same time period; Figure
1). Complete remission was defined as the complete
disappearance of all measurable disease lasting for
more than 4 weeks. Failure- free survival (FFS) was
defined as the time from diagnosis to failure of com-
plete remission achievement requiring a switch to a dif-
ferent chemotherapy regimen, documentation of
relapse or last follow-up. Overall survival was defined
as the time from diagnosis to death of any cause or last
follow-up. Deaths that were clearly unrelated to the
disease or were not directly related to the applied treat-
ment were censored in the analysis of disease-specific
survival. Survival after failure was defined as the time
from the documentation of first treatment failure to
death of any cause. The various survival rates were esti-
mated and the survival curves plotted using on the
Kaplan-Meier method.41 The univariate identification of
prognostic factors was performed by the log-rank test.42

Multivariate analysis was based on a Cox’s proportion-
al hazards model.43

Results

Patients’ characteristics
Based on data derived from a single center (Center

#1; First Department of Internal Medicine and
Department oh Haematology National and
Kapodistrian University of Athens), the frequency of
pure infradiaphragmatic disease among patients with
clinical stage I/II HL was 10.8% (54/498).

Tables 1 and 2 summarize the main clinicopatholog-
ic features and tratment strategies used in the present
series of patients with pure infradiaphragmatic HL. The
comparison of demographic, clinical, and laboratory
characteristics of patients with pure infradiaphragmatic
(n=54) and pure supradiaphragmatic (n=444) HL was
restricted to patients treated only at center #1, as indi-
cated in Methods. Patients with pure infradiaphragmat-
ic HL were older (p<0.001), more frequently had three
or more involved sites (p=0.04), had a higher incidence

Figure 1. Study flow-chart. Shaded rectangles show the subgroups
of patient involved in each comparison.
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of lymphocyte predominant disease (p<0.001) and had
a lower incidence of nodular sclerosis (p<0.001).
Patients with pure infradiaphragmatic HL presented
more frequently with clinical stage II (p=0.08) and less
frequently with bulky disease (p=0.07), although these
differences were of borderline significance. In contrast
there was no difference in gender distribution (p=0.23),
the frequency of B-symptoms (p=0.98), central disease
(p=0.96), or extranodal extension (p=0.19) between
patients with pure infradiaphragmatic and pure supra-
diaphragmatic HL. There was also no difference with
respect to baseline laboratory features, including ane-
mia (p=0.57), leukocytosis (p=0.51), severe lymphocy-
topenia (p=0.87), erythrocyte sedimentation rate ≥50
mm/h (p=0.54), albumin <4 g/dL (p=0.48) or elevated
lactate dehydrogenase (p=0.84), with the exception of
elevated serum β2-microglobulin levels (p=0.01),
between patients with pure infradiaphragmatic and
pure supradiaphragmatic HL. Finally there was no dif-
ference in the distribution of patients in various sub-
groups defined by the GHSG (p=0.56) and EORTC
(p=0.99), but patients with pure infradiaphragmatic dis-

ease had clearly higher IPS values than had patients
with pure supradiaphragmatic disease (p=0.04). 

Complete remission rates and failure-free survival
Among patients treated with ABVD or equivalent

regimens the complete remission rates were 100%
(28/28), 97% (56/58), and 82% (37/45) for patients with
stages I, IIA, and IIB, respectively (p=0.02). The com-
plete remission rate was independent of age (80% vs.
85% for stage IIB patients aged <60 and ≥60 years).
Among the 131 patients treated with chemotherapy or
combined modality therapy with ABVD or equivalents,
25 had primary therapy failure or the patients had
relapsed at the time of the present analysis, giving a 10-
year failure-free survival of 75±5%. 

The results of the univariate analysis of failure-free
survival are shown in Table 3. The involvement of ≥3
sites (p=0.05; Figure 2A) and the presence of B-symp-
toms (p=0.03) were significantly associated with an
inferior failure-free survival in univariate analysis,
while stage II (p=0.08), and central disease (p=0.08;
Figure 2B) had borderline significance. Combining stage
and B-symptoms, a progressive decline in 10-year fail-
ure-free survival was observed from stage IA, to stage
IIA and IIB (91±6% vs 76±8% vs 65±8%; p=0.06,
Figure 2C). The GHSG (p=0.12) and EORTC (p=0.06)
classifications were also marginally correlated with fail-
ure-free survival, while IPS was less discriminative
(p=0.22), as shown in Table 3. Finally there was no dif-
ference in failure-free survival between patients treated
with chemotherapy alone or combined modality thera-
py (p=0.73). In multivariate analysis only the presence
of B-symptoms had independent prognostic signifi-

Table 1. Baseline clinicopathologic and laboratory findings in 131
patients with pure infradiaphragmatic clinical stage I and II
Hodgkin’s lymphoma treated with chemotherapy or combined
modality therapy based on ABVD or equivalent regimens in 15
centers. 

Parameter Patients

# %

Age, median (range), years 47 (14-82)
≥45 years 73/131 56

Gender: male 83/131 63
Clinical stage II 103/131 79
B-symptoms 45/131 34
Central disease 29/131 22
Bulky disease 37/121 28
Extranodal disease 4/131 3
≥3 involved sites 59/128 46

Histology
Lymphocyte predominance 21/131 16
Nodular sclerosis 60/131 46
Mixed cellularity 41/131 31
Lymphocyte depletion 2/131 2
Unknown/unclassified 7/131 5

Anemia (Hb <10.5 g/dL) 18/129 14

Leukocytosis (≥15×109/L) 16/129 12

Lymphocytopenia (IPS cut-off) 9/111 8

Erythrocyte sedimentation rate ≥50 mm/hr 57/121 47

Albumin <4 g/dL 47/116 36

Lactate dehydrogenase elevated 26/122 21

β2-microglobulin elevated 20/44 45

GHSG (intermediate or advanced*) 86/127 68

EORTC (unfavorable**) 85/126 68

IPS ≥2 79/118 67

Follow-up, median (range), months 70 (6-209)

*Only two patients (4%) with infradiaphragmatic HL had advanced disease
according to the GHSG classification; **Only two patients (4%) with infradi-
aphragmatic HL had very favorable disease according to the EORTC classification.

Table 2. Details of treatment strategies in patients with pure infra-
diaphragmatic Hodgkin’s lymphoma, treated with ABVD-based
chemotherapy or combined modality therapy.

Clinical Stage

Treatment Strategy I IIA IIB

# % # % # %

All patients 28 100 58 100 45 100
Chemotherapy only 12 43 16 28 28 62
Chemotherapy + radiotherapy 16 57 42 72 17 38

Chemotherapy cycles (#)
3 1 4 2 3 0 0
4 6 21 7 12 3 7
5-6 19 68 44 76 30 67
≥7 2 7 5 9 12 27

Radiotherapy dose (median-range; Gy) 28 (20-46) 30.6 (21.6-44) 30 (23.3-39)

Radiotherapy field
Bulky or residual disease 0 0 4 7 0 0
Involved field 14 50 22 38 10 22
Inverted Y 2 7 15 26 5* 11
No radiotherapy due to early progression** 0 0 1 2 2 4
No radiotherapy 12 43 16 28 28 62

*Plus mediastinal irradiation in one patient; ** Two out of these three patients
were included in the combined modality group, based on the intention-to-treat-
principle.
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cance (relative risk 2.27, 95% confidence intervals 1.03-
4.99, p=0.04).

Overall survival
Among the 131 patients treated with ABVD or

equivalent regimens, 28 have died (HL, n=15; second-
ary neoplasia, n=7; unrelated causes, n=6) for a 10-year
overall survival rate of 65±7%. The results of univari-
ate analysis of overall survival are shown in Table 3.
Only the involvement of ≥3 sites was associated with
an inferior overall survival (p=0.02), while older age
was of borderline significance (p=0.06). The IPS,
GHSG and EORTC classifications were not predictive
of overall survival, as shown in Table 3. No difference
was detected between patients treated with
chemotherapy alone or combined modality therapy
(p=0.36). In multivariate analysis the number of
involved sites independently predicted for an inferior
overall survival (≥3 vs. <3, relative risk 2.45, 95% con-
fidence intervals 1.10-5.45, p=0.03), while older age
again had borderline prognostic significance (≥45 vs.
<45, relative risk 2.03, 95% confidence intervals 0.91-
4.53, p=0.08).

Patterns of relapse 
10 out of the 131 patients had primary refractory dis-

ease, while 15 relapsed after an initial complete remis-
sion. Among the eight patients who relapsed after

chemotherapy alone, five did so purely in infradi-
aphragmatic sites with a previously involved compo-
nent, two in supradiaphragmatic sites, plus previously
involved infradiaphragmatic sites, and one purely in
supradiaphragmatic sites. Among the seven patients
who relapsed after combined modality therapy, three
relapsed purely in supradiaphragmatic sites, two in
supradiaphragmatic plus previously involved infradi-
aphragmatic sites and two in previously involved infra-
diaphragmatic sites only. 

Salvage therapy and survival after treatment failure
Among 25 patients in whom primary therapy failed

or who relapsed after ABVD or equivalent regimens
with or without radiotherapy, 16 had experienced a
second progression at the time of the present analysis.

Table 3. Univariate analysis of prognostic factors in 131 patients
with pure infradiaphragmatic Hodgkin’s lymphoma, treated with
ABVD-based chemotherapy or combined modality therapy.

Parameter 10-yr FFS(%) p 10-yr OS (%) p

Age (≥45 vs <45 yrs) 66±10 vs 83±6 0.13 47±11 vs 84±5 0.06
Gender 78±5 vs 69±11 0.97 66±7 vs 55±18 0.82
(male vs female)
Histology 75±7 vs 81±9 0.11 65±9 vs 69±11 0.43
(NS vs MC vs LP) vs 58±13 vs 53±19
Clinical stage (II vs I) 71±6 vs 91±6 0.08 59±8 vs 92±5 0.14
B-symptoms (yes vs no) 65±8 vs 81±6 0.03 50±13 vs 73±7 0.26
Localization 53±14 vs 82±4 0.08 61±13 vs 72±6 0.52
(central vs peripheral)
Number of involved sites 63±10 vs 84±5 0.05 44±11 vs 85±5 0.02
(≥3 vs <3)
Bulky disease (yes vs no) 73±8 vs 76±8 0.22 50±13 vs 76±6 0.55
Anemia (yes vs no) 77±10 vs 74±6 0.72 82±9 vs 61±8 0.51
Leukocytosis 63±15 vs 76±6 0.25 68±14 vs 69±6 0.61
(≥ vs <15×109/L)
Lymphocytopenia 67±16 vs 76±6 0.15 56±20 vs 64±8 0.20
(IPS cutoff)
Erythrocyte sedimentation 72±10 vs 78±6 0.85 56±11 vs 74±9 0.22
rate (≥ vs <50mm/hr)
Hypoalbuminemia 67±11 vs 79±6 0.49 65±10 vs 70±9 0.37
(<4 vs ≥4g/dL)
LDH levels 71±9 vs 81±5 0.19 48±15 vs 79±6 0.10
(elevated vs normal)
GHSG (intermediate or 69±7 vs 89±5 0.12 57±8 vs 85±7 0.23
advanced vs early)
EORTC 69±7 vs 91±5 0.06 59±8 vs 85±7 0.28
(unfavorable vs favorable)
IPS (≥2 vs <2) 69±8 vs 81±8 0.22 57±9 vs 77±11 0.14

LDH: lactate dehydrogenase; NS: nodular sclerosis; MC: mixed cellularity; LP:
lymphocyte predominance.

Figure 2. Failure-
free survival of
patients with pure
in f rad iaph rag -
matic Hodgkin’s
lymphoma treat-
ed with ABVD or
equivalent regi-
mens with or
without radiother-
apy according to
(A) the number of
involved sites; (B)
the presence of
central localiza-
tions of the dis-
ease; (C) the clini-
cal stage. 
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The 10-year survival after failure was 12±10%. The
median age of the patients at progression was 55 years
(14-83). Seventeen patients received conventional sal-
vage chemotherapy (16 with non-cross-resistant drugs
and one with the same regimen), six received high
dose therapy with autologous stem cell support after
conventional salvage therapy, one patient received sal-
vage radiotherapy, and one patient refused further
treatment.

Secondary neoplasias
Nine out of 131 patients developed secondary neo-

plasias, including myelodysplastic syndrome/acute
non lymphoblastic leukemia (n=1, after salvage thera-
py), aggressive non-Hodgkin’s lymphoma (n=2), lung
cancer (n=2), gastric cancer (n=2), breast cancer (n=1),
and melanoma (n=1). None of six solid tumors devel-
oped within radiotherapy fields.

Survival rates in patients with infradiaphragmatic or
supradiaphragmatic disease

As described in the Methods section, this analysis
was restricted only to patients cared for in center #1,
who were treated with ABVD or equivalent regimens
with or without radiotherapy (54 vs. 444 patients with
infradiaphragmatic and supradiaphragmatic HL,
respectively; Figure 1). In univariate analysis, patients
with infradiaphragmatic HL had a similar failure-free
survival rate to that of patients with supradiaphrag-
matic disease (82±6% vs. 85±2% at 10 years, p=0.45,
Figure 3A), but a significantly inferior overall survival
(74±8% vs. 91±2% at 10 years, p=0.0006, Figure 3B),
disease-specific survival (87±5% vs. 94±1% at 10
years, p=0.04, Figure 3C), and survival after failure
(30±16% vs. 46±10% at 10 years, p=0.0007, Figure
3D). However multivariate analysis revealed that
despite moderate to large differences in univariate
comparisons, pure infradiaphragmatic localization had
no independent effect on overall or disease-specific
survival (Table 4). 

Discussion

This analysis focused on 131 patients with pure

infradiaphragmatic HL treated with chemotherapy or
combined modality therapy based on ABVD or equiv-
alent regimens, analyzing their clinicopathologic char-
acteristics, prognostic factors, and treatment outcome
in comparison to those of patients with purely supra-
diaphragmatic disease. To our knowledge this is the
largest series of patients with pure infradiaphragmatic
HL reported so far. The major advantage of our study
is the application of a homogeneous treatment strate-
gy with anthracycline-based chemotherapy, which is
currently considered the standard therapy,29-35,37,38,40,44,45

with or without radiothearapy. None of the previous-
ly published studies has included more than 60 opti-
mally treated patients, thus rendering meaningful iden-
tification of prognostic factors difficult. Pure infradi-
aphragmatic disease accounted for 10.8% of all cases
of clinical stage I/II HL, a finding comparable with
other studies (5% to 13%).3,5-23 We confirmed the asso-
ciation of infradiaphragmatic HL with older age,3,6,10-

12,16,20-22 and the inverse association with nodular scleros-
ing histology.3,5,6,10,16,20,21 Pure infradiaphragmatic HL was
associated with lymphocyte predominant histology, as

AA BB CC DD

Figure 3. A. Failure-free survival; B. Overall survival; C. Disease-specific survival; and (D) Survival after treatment failure in patients with
pure infradiaphragmatic and pure supradiaphragmatic clinical stage I/II Hodgkin’s lymphoma. Only patients treated with ABVD or equiv-
alent regimens with or without radiotherapy at center #1 were included.

Table 4. Multivariate analysis of prognostic factors in patients with
clinical stage I/II Hodgkin’s lymphoma, treated with ABVD-based
chemotherapy or combined modality therapy. Comparison
between patients with pure infradiaphragmatic and pure supradi-
aphragmatic Hodgkin’s lymphoma, treated at center #1. 

Parameter Relative Risk p
and 95% CI

Failure-free survival 
B-symptoms (yes vs no) 1.9 (1.2-3.2) 0.009
Age (≥45 vs <45 years) 1.4 (0.8-2.4) 0.23

I nfradiaphragmatic disease (yes vs no) 1.2 (0.6-2.4) 0.68

Overall survival
Age (≥45 vs <45 years) 5.0 (2.6-9.4) <0.001
B-symptoms (yes vs no) 2.1 (1.2-3.9) 0.01
Infradiaphragmatic disease (yes vs no) 1.8 (0.9-3.7) 0.11

Disease-specific survival
Age (≥45 vs <45 years) 4.0 (1.8-8.9) 0.001
B-symptoms (yes vs no) 2.1 (0.98-4.4) 0.056
Infradiaphragmatic disease (yes vs no) 1.5 (0.6-3.8) 0.41

CI: confidence intervals.
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it was in other large series (Table 5), with no significant
difference in the incidence of mixed cellularity disease.
Patients with pure infradiaphragmatic HL presented
with a higher number of involved sites, and were mar-
ginally more likely to present with stage II,11 but not
with B-symptoms,20,22,23 compared to patients with
supradiaphragmatic disease. The borderline lower inci-
dence of bulky disease in patients with pure infradi-
aphragmatic HL may be the result of the lower fre-
quency of nodular sclerosis, which is associated with
bulky mediastinal masses. Although the patients with
pure infradiaphragmatic HL were more frequently
male the difference between genders did not reach sta-
tistical significance, in contrast to other stud-
ies.5,6,10,19,20,22,23 As a result of the above associations, IPS
values were significantly higher in pure infradiaphrag-
matic HL. However there was no difference in baseline
laboratory parameters or the frequency of unfavorable
GHSG or EORTC classification between patients with
pure infradiaphragmatic and pure supradiaphragmatic
disease, the only exception being the association
between pure infradiaphragmatic HL and elevated
serum β2-microglobulin levels, which may be due to
the strong relationship of the latter with advanced
age.46 A comparison between the present study and
selected other series of patients with pure infradi-
aphragmatic HL is presented in Table 5 new paragraph. 

Data on prognostic factors for pure infradiaphrag-
matic HL based on multivariate analysis have rarely

been presented: Barton et al.18 suggested that the num-
ber of involved sites, especially if ≥3, predicted for
lower failure-free and overall survival rates in patients
with stages IA/IIA treated with radiotherapy alone.
Lower failure-free survival was also predicted by non-
lymphocyte predominant histologies and lower radio-
therapy dose (<36 Gy), while increasing age predicted
for a lower overall survival. Liew et al.15 identified
bulky disease as the only independent prognostic fac-
tor for both failure-free and overall survival. The signif-
icance of disease bulk has been stressed by other inves-
tigators as well.8,13 Liao et al.24 reported that serum albu-
min and B-symptoms were independent prognostic
factors for disease-free survival. Overall survival was
adversely affected by advanced age, anemia, and non-
lymphocyte predominant histology. However it is well
recognized that some prognostic factors may no longer
be valid, as more effective treatment is applied. The
heterogeneous results reported in the literature regard-
ing prognostic factors for pure infradiaphragmatic HL
can probably be attributed to the variability of the
applied treatments both within and among different
studies, as well as the limited number of patients
included in each study.

In the present analysis of 131 patients treated homo-
geneously with ABVD or equivalent regimens with or
without radiotherapy 25 failure events were observed.
Interrelated factors reflecting tumor burden emerged
as predictors of failure-free survival, such as B-symp-
toms, stage II, involvement of ≥3 sites and central
localizations of the disease. Among these, only B-
symptoms had an independent impact on failure-free
survival in the multivariate analysis. Furthermore,
established prognostic systems, such as the GHSG and
EORTC classifications, were only marginally success-
ful in predicting the the outcome in this group of opti-
mally treated patients (Table 3). 

The optimal treatment approach for infradiaphrag-
matic HL has not been well established so far. The 10-
year failure rate in our patients with a favorable prog-
nostic profile according to the GHSG classification was
11% (Table 3). The 10-year failure rates in patients
with clinical stages IA and IIA were 9% and 24%,
respectively (Figure 2C). These figures compare favor-
ably with a failure rate of 21%, which was recently
reported by the GHSG after radiotherapy alone in pure
infradiaphragmatic HL with a favorable prognostic
profile.25 They also compare favorably with the crude
relapse rates of 19% and 30%, determined from a
review of published reports on patients with stage IA
and IIA disease treated with inverted Y or total normal
irradiation alone.3,5-13,15-17,19-24,26-28 Consequently ABVD-
based approaches with or without radiotherapy
appear to be superior to radiotherapy alone in patients
with stage IA/IIA pure infradiaphragmatic HL,
although evidence from randomized studies is lacking.
Whether combined modality therapy is superior to
chemotherapy alone in localized HL still remains a
matter of controversy.47,48 Our data did not reveal differ-
ences between patients treated with chemotherapy
alone or combined modality treatment, but clinical
stages were not evenly distributed in these groups

Table 5. Summary of selected published series, Including more
than 50 patients with pure infradiaphragmatic Hodgkin’s lym-
phoma. 

Parameter Barton18 Liao24 Cutuli26 Darabi25 Present
Study

Time Period 1969- 1962- 1976- 1988- 1984-
1988 1995 1990 1993 2004

All patients (#) 106 87 55 101 131
Radiotherapy alone (#) 106 60 15 44 0
CT/CMT, non ABVD-eq. (#) 0 23 21 0 0
CT/CMT, ABVD-eq. (#) 0 4 19 57 131

Age (median-range)¶ 38 (7-90) 33 (7-73) 45 (4-79) 39 47 (14-82)
Gender (male) 73% 77% 69% 73% 63%
Stage II 42%* 67% 75% 66% 79%
B-symptoms NR* 28% 53% 35% 34%
Central disease 6% NR NR NR$ 22%
Bulky disease NR 16% NR 49% 28%
≥3 involved sites 14% NR NR 45% 46%

Histology
Lymphocyte predominance 43% 38% 20% 20% 16%
Nodular sclerosis 27% 24% 16% 25% 46%
Mixed cellularity 21% 36% 50% 47% 31%
10-yr failure-free survival 70% 72% NR** NR$ 75%
10-yr overall survival 71% 75% 61% NR$ 65%

CT, chemotherapy; CMT, combined modality therapy. NR: not reported.
¶Differences in median ages may be due to the inclusion of pediatric patients in
the studies by Bartn et al., Liao et al., and Cutuli et al.; *The study by Barton et
al. was restricted to patients with stage IA, IB, and IIA, treated with radiotherapy
alone; **Crude failure rate 16%; $The study by Darabi et al. included patients of
the HD4 and HD5 trials of the GHSG. Crude failure rates were 21% after RT
alone and 33% after CMT. 
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(Table 2), so firm conclusions cannot be drawn. Thus
ABVD appears to be the treatment of choice for the
subgroup of patients with stage IsA/IIA pure infradi-
aphragmatic HL. The optimal number of cycles of
chemotherapy, the need for radiotherapy and the opti-
mal field and dose of any radiotherapy should be fur-
ther defined. 

In the case of stage IIB combined modality therapy
employing inverted Y or total nodal irradiation seems
to be the most effective strategy, although chemother-
apy alone may be equally effective. According to our
data, induction treatment failed in 18% of patients
with clinical stage IIB disease and this was not age-
dependent. Other published reports also reveal an
induction failure rate in the order of 15% for clinical
stage IIB patients treated with chemotherapy or com-
bined modality therapy. The reports also show that
most relapses following chemotherapy alone or com-
bined modality therapy have an infradiaphragmatic
component.3,5-13,15-17,19-24,26-28 Such rates of primary failure
are similar to those observed in advanced HL. This
suggests that pure infradiaphragmatic clinical stage IIB
HL should be included in advanced stage HL. Future
studies should probably focus on the use of more
intensive regimens, such as BEACOPP-escalated, in
patients with stage IIB pure infradiaphragmatic HL
who are younger than 60-65 years.45

Whether patients with pure infradiaphragmatic HL
have a poorer prognosis than patients with supradi-
aphragmatic disease of similar stage is still a matter of
debate.3,7,8,10-12,19,21-22 Since advanced age, and the number
of involved sites are major prognostic factors for
HL,31,34,38,40,44,49 the inferior prognosis of patients with
infradiaphragmatic disease may be related to the high-
er incidence of these factors.20,24 The value of the IPS,
which is partially predictive in non-advanced HL,50,51 is
clearly higher in patients with infradiaphragmatic HL.
In order to avoid potential sources of institutional bias,
the comparison of the outcome between pure infradi-
aphragmatic and pure supradiaphragmatic HL was
restricted to the patients treated at center #1, where
data on pure supradiaphragmatic disease were record-
ed in the database. Multivariate analysis demonstrated

that – under treatment with ABVD and equivalent reg-
imens with or without radiotherapy- pure infradi-
aphragmatic localizations were not associated with
inferior failure-free survival, overall survival, or dis-
ease-specific survival in comparison to supradiaphrag-
matic ones after adjustment for age and B-symptoms.
Thus our results suggest that the unfavorable outcome
of pure infradiaphragmatic HL patients is largely
explained by their adverse baseline clinical features.
This view is also supported by a recent abstract from
the GHSG.25

In summary, although the clinicopathologic features
of pure infradiaphragmatic HL have been well-
described, its optimal treatment is still open to discus-
sion. Given the high rate of primary treatment failure,
it might be worthwhile including younger patients
with clinical stage IIB pure infradiaphragmatic HL in
clinical trials of advanced disease employing more
aggressive chemotherapy regimens, such as BEA-
COPP-escalated.45 At present however, a careful evalu-
ation of the existing data suggests that the outcome of
pure infradiaphragmatic HL is not worse than that of
its supradiaphragmatic counterpart, provided that
adjustments for the remaining features of the disease
are taken into account. 
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