
ABSTRACT

Objective: The aim of this study was to compare the
standard prognostic factors of Hodgkin's lymphoma (HL)
in relation to response to first line chemotherapy, disease
free survival (DFS) and overall survival (OS).

Patients and Methods: The study was performed on
a group of 100 adult patients diagnosed as HL and who
were treated and followed-up in the years 1999 to 2001,
in the Medical Oncology Department at National Cancer
Institute (NCI), Cairo. The first line chemotherapy was
COPP in 40%, ABVD in 35% and COPP/ABV hybrid in
25%. Patients were classified into early stage disease:
Stages I, IIA and IIB without poor risk factors, n = 43 and
advanced stage disease: Stages III, IV and IIB with poor
risk factors, n = 57 analysis of the prognostic factors for
early versus advanced-stage disease was done by univariate
and multivariate regression analysis.

Results: Complete remission (CR) was attained in
69% of the patients after first line chemotherapy; being
87.8 % and 54.7% for early and advanced disease, respec-
tively, (p=0.0001). The CR rates after different chemo-
therapy regimens were 81.8%, 90% and 90% for the
ABVD, COPP and COPP/ABV hybrid regimens in the
early-disease group; respectively; in contrast to the corre-
sponding figures of 54.5%, 50% and 61.5% in the ad-
vanced-stage group. The DFS at 4 years, was 94 %, 55%
and 54.5% for the patients treated with ABVD, COPP and
COPP/ABV hybrid, respectively (p=0.2). The DFS and
OS in this series of patients were 61.3% and 53.7%, being
69.8% and 70.7% for the early and 45.1% and 38.9% for
the advanced-disease, respectively The OS of the whole
group was significantly related to age (p=0.04), sex
(p=0.005), early versus advanced disease (p=0.0001) and
B symptoms (p=0.0006).

Conclusions: The adequate response and DFS of the
early compared to the advanced-stage disease supported
the evolving role of risk adapted chemotherapy for HL.
The prognostic factors proved to be of significant impact
in our series. The results of this study pointed to the need
for an improved treatment strategy in this potentially
curable disease,especially for the advanced disease.
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INTRODUCTION

Hodgkin's lymphoma accounts for approxi-
mately 30% of all malignant lymphoma [1]. In
Egypt, the frequency of malignant Lymphoma
varies between 7.8% to 12% of cancer cases
according to the registries of various cancer
centers [2-4] In the NCI-Egypt cancer pathology
registry, the ratio of NHL to HL was 2.3: 1 and
HL constituted 30.3% of all lymphoma cases
[5]. A similar figure of about 30% was reported
in other Egyptian series [4,6].

Hodgkin's lymphoma belong to the most
curable malignancy in adults; about 80% of
patients in all anatomical stages and of different
histological subtypes can be cured with modern
treatment strategies [1]. An appropriate therapy
scheme, chosen in compliance with risk factors
is important for achieving cure [7]. The scheme
for dividing the patients into early (favorable)
and advanced (unfavorable) cases remains a
suitable instrument to tailor risk-adapted therapy
according to the current knowledge.

The aim of this study is to evaluate the value
of the various clinical prognostic factors for
HL and to study the impact of these factors on
the results of chemotherapy treatment.

PATIENTS AND METHODS

A group of 100 adult patients who were
diagnosed as Hodgkin's lymphoma were treated
and followed-up in the Medical Oncology De-
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partment at NCI-Cairo in the period between
1999 to 2001. The study included only the
chemotherapy naïve cases and excluded the
patients who didn't receive chemotherapy as
their first line treatment The prognostic factors
studied are listed in table (1). In addition the
factors included in the International Prognostic
Score (IPS) for advanced disease were studied
as well; these included HB level <10.5gm/l,
TLC >15 x 10/l, serum albumin <4gm/l and
stage IV disease.

data management. Chi-square tested proportion
independence. Kaplan-Meier estimated overall
and disease free survival and log rank compared
survival curves. For variables that showed a
significance of 0.1 or less on univariate survival
analysis, Cox regression multivariate analysis
was done to show independent effect on survival.

RESULTS

The median age of the patients was 37 years
with a range from 18 to 74 years. Tables (2,3)
showed the patients characteristics. Sixty nine
percent of the patients attained complete remis-
sion to first line chemotherapy while 31% failed
to attain a CR. Table (4) showed the distribution
of the responding patients into the various che-
motherapy regimens. There was no significant
difference between the three tested regimens
(p=0.7). The CR rate was 87.8% for the early
disease versus 54.7% for the advanced disease
(p=0.001). Table (5) showed the response rate
in the early and advanced diseases stratified
according to the chemotherapy regimens with
no significant difference between the three
studied regimens in both groups (p values =0.7
and 0.8; respectively).

At 4 years, the DFS of the whole group was
61.3%, while it was 69.8 and 45.1% for the
early and advanced groups; respectively
(p=0.16) Fig. (1). At 4 years, the DFS was 94%,
55% and 54.5% for the patients treated by
ABVD, COPP and COPP/ABV hybrid; respec-
tively (p=0.2) Fig. (2). The DFS of the ABVD
regimen compared to that of the other two
regimens showed borderline significance
(p=0.09). Fig. (3). The overall survival at 4
years was 53.7% for the whole group, while it
was 70.7% and 38.9% for the early and ad-
vanced groups; respectively (p=0.0001); Fig.
(4).

Prognostic factors were studied to correlate
the patients' response to first line chemotherapy.
The CR rate was positively affected by stage
of disease, early versus advanced (p=0.001)
and gender with significant better response in
females (p=0.008). There were trends for sig-
nificant correlation between extranodal involve-
ment and response in the early stage disease
(p=0.09) and between hypoalbuminaemia and
response in the advanced stage disease (p=0.06).
The DFS of the whole group was significantly
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Table (1): The studied prognostic factors.

• Age >45 year versus <45

• Gender

• Type of disease: early disease versus advanced disease

• Presence of B symptoms

• ESR > 50 or > 30 plus B symptoms versus neither

• LDH > 500 IU/L versus < 500 IU /L

• Extranodal involvement

• Mediastinal involvement

• Pathological subtypes

• Type of chemotherapy

The staging procedure was done by detailed
history, careful physical examination, chest
radiograph with CT chest if the radiograph is
positive, abdominal and pelvic CT and bone
marrow examination with core biopsy from the
posterior iliac crest in stage IIB through stage
IV cases. Laboratory tests including complete
blood count, ESR, LDH, liver and kidney func-
tions and serum uric acid were done before the
start of treatment. According to Ann Arbor
staging system, the patients were stratified into
different clinical stages and then categorized
into early disease including stages I, IIA and
IIB without poor risk factors (large mediastinal
mass and/or bulky disease >10cm) and advanced
disease including stages III, IV and IIB with
poor risk factors. First line chemotherapy was
COPP in 40 cases, ABVD in 35 cases and
COPP/ABV hybrid in 25 cases. Patients with
early disease were referred to radiotherapy after
4 cycles of chemotherapy.

Statistical Analysis:
The studied prognostic factors in the whole

group as well as in the early and advanced
disease were analyzed by univariate and multi-
variate regression analysis. SPSS was used in
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correlated to B symptoms (p=0.007). The DFS
of the early disease was correlated to age (p=
0.05), ESR (p=0.04) and B symptoms (0.03).
While the DFS of the advanced group was
significantly correlated to gender with better
results in females (p=0.03).

In addition the response to chemotherapy
and DFS were studied in relation to LDH level
and pathological subtypes with no significant
correlation.

The OS of the whole group was significantly
correlated to age >45 versus <45years (p=0.04),
sex with better response in females (p 0.005),
stage of disease early versus advanced (p=
0.0001) and the presence of B symptoms (p
0.006). The OS of the early disease showed no
significant correlation to any of the studied
factors including age, ESR, presence of B symp-
toms and mediastinal involvement; whereas,
the advanced disease showed significant corre-
lation to age (p=0.04) and gender (p=0.01).

In multivariate regression analysis, the in-
dependent prognostic factors that correlated to
an unfavorable response were male gender OR
= 5.5 (1.4-21.8) and advanced disease OR =
4.1 (1.3-12.9). Regarding the OS, the indepen-
dent prognostic factors were age > 45 years OR
= 2.1 (1-4.2), male gender OR = 3 (1.2-7.4) and
advanced disease OR = 3.7 (1.6-8.7). The pres-
ence of B symptoms was the only independent
prognostic factor correlated to DFS with OR =
3.3 (1.3-8.7). Table (6) illustrates the indepen-
dent prognostic factors that significantly influ-
enced response to chemotherapy, DFS and OS.

Fig. (1): DFS of early versus advanced groups.
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Fig. (3): DFS of ABVD regimen versus the other two
regimens
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Fig. (4): O.S of early versus advanced HL.
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Fig. (2): DFS by chemotherapy regimen.
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DISCUSSION

The aim of this study was to evaluate the
prognostic factors for Hodgkin's lymphoma in
a series of 100 adult patients who presented to
the Medical Oncology Department at NCI, Cairo
in the period between 1999 to 2001. Their
median age was 37 years with 63% of the pa-
tients less than 45 years. This is comparable to
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Table (2): Patients characteristics.

Characters

Age:
<45 years
>45 years

Sex:
Males
Females

P.S.:
PS I
PS II
PS III, IV

B symptoms:
Present
Absent

Pathology subtypes:
LP
NS
MC
LD

Ann arbor staging:
Stage I
Stage II
Stage III
Stage IV

Extranodol involvement:
Present
Absent

Mediastinal involvement:
Present
Absent

Type of disease:
Early
Advanced

First line chemotherapy regimens:
COPP
ABVD
COPP/ABV Hybrid

%

63
37

68
32

66
30
4

31
69

20
31
48
1

17
34
37
12

12
88

28
72

43
57

40
35
25

Table (3): Laboratory values at presentation.

TLC:
Median
Range
TLC >15 x 109/L

HB level:
Median
Range
HB level < 10.5 gm/dl

ESR:
≥50 or ≥30 + B symptoms
Neither

LDH:
>500 IU/L

Albumin level:
<40 gm/L

8.5
2.8-59.3 x 109/L
15%

10.8 gm/dl
5.4-16.5 gm/dl
15%

79.7%
20.3%

39.5%

64.3%

Table (4): The distribution of the responding patients into
various chemotherapy regimen.

Chemotherapy regimen

ABVD

COPP

COPP/ABV hybrid

Total

CR*

63.6%

71.1%

73.9%

69%

* p value: NS

Response

No CR

36.4%

28.9%

26.1%

31%

Table (5): The response rate of the early and advanced
disease stratified according to chemotherapy
regimens.

Early disease

Advanced
disease

CR*

81.8%

90%

90%

87.8%

54.5%

50%

61.5%

54.7%

* p value: NS

Chemotherapy
regimen No CR

18.2%

10%

10%

12.2%

45.5%

50%

38.5%

45.3%

ABVD

COPP

COPP/ABV hybrid

Total

ABVD

COPP

COPP/ABV hybrid

Total

Table (6): Independent factors that significantly influenced
the response to first line therapy, DFS and OS
“results of multivariate analysis”.

Response to treatment

DFS

Overall survival

Unfavorable
factors

Male gender

Advanced stage
disease

B symptoms

Age >45 yrs

Male gender

Advanced stage

O.R (95% C.I)

5.5 (1.4-21.8)

4.1 (1.3-12.9)

3.3 (1.3-8.7)

2.1 (1-4.2)

3 (1.2-7.4)

3.7 (1.6-8.7)
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Vassilakopoulos et al., who reported a median
age of 34 years with 70% of his cases below
the age of 45 years [8]. Male to female ratio in
our series was 2.1 : 1. This is comparable to
that reported by other European and Egyptian
data [5,9]. B symptoms were present in 31% of
our cases, a figure which is comparable to
Josting et al., who reported a figure of 47% [10]
however it is a lower figure than the 64% re-
ported by Smolewski et al., [9]. According to
Ann Arbor staging we reported 17%, 34%, 37%
and 12 % for stages I, II, III and IV; respectively.
The corresponding figures reported by Smolews-
ki et al. on his series of 327 patients were 8.6%,
33.6%, 42.8% and 15% for the four stages;
respectively [9]. Mediastinal involvement was
reported in 28% of our cases with a similar
figure of 27.8% reported by Smoleski et al. [9].

All our cases are classical Hodgkin's lym-
phoma, pathological subtypes showed 48%,
31%, 20% and 1% for MC, NS, LP and LD;
respectively. Similar figures were reported by
other Egyptian authors [5]. This is in contrast
to Western series who reported NS as the most
frequent subtype [9,10]. Evaluation of prognostic
factors for advanced stage disease showed TLC
>15x109/L in 15%, HB level <10.5 gm/dl in
15% and serum albumin <4 gm/dl in 64.3% of
the cases. The corresponding figures reported
by Vassilakopoulos et al. in his series of 333
patients with advanced HL were 22% for TLC
>15x159/L, 21% for HB level <10.5 gm/dl and
68% for albumin level <4 gm/dl [8].

At 4 years , the DFS of the whole group was
61.3%, while it was 69.8% and 45.1% in the
early and advanced diseases; respectively. The
DFS of the patients treated by ABVD was 94%
versus 54.7% and 54.5% for COPP and COPP/
ABV hybrid; respectively (p=0.2). The corre-
sponding figures in the Milan group was 81%
for ABVD versus 63% for COPP [1]. Duggan
et al. reported that ABVD alone was as equally
effective as MOPP/ABV hybrid but less toxic
and all combinations were more effective than
MOPP alone [11]. Comparing the DFS of the
ABVD regimen to the other two regimens
showed borderline significance that could attain
a significant value with larger number of cases.
These data supported the more recent recom-
mendation of considering ABVD as the standard
regimen against which all experimental combi-
nations are tested [1].

At 4 years, the OS of the early disease was
70.7% versus 38.9% for the advanced disease.
The OS of the early disease is comparable to
other groups using the same regimen while the
OS of the advanced disease is poor compared
to other groups who reported 5 years OS of
66% for MOPP, 75% to 87% for MOPP/ABV
and 73% to 87% for ABVD [12].

In univariate analysis the prognostic factors
that influenced the response to first line chemo-
therapy for the whole group were the stage of
disease early versus advanced and gender with
better response in females. This was also report-
ed by others [9,12]. Extranodal involvement
showed a trend for unfavorable response to
chemotherapy in the early disease (p=0.09).
The significance of the extranodal involvement
was reported by the German Hodgkin Study
Group (GHSG) in their prognostic factors list.
For the advanced stage disease, the response to
first line chemotherapy was significantly influ-
enced by gender with better response in females
and a trend for significant adverse effect of
hypoalbuminaemia (p=0.06) Both factors were
listed in the IPS for advanced stage HL and
were significant factors as recorded by Vassila-
kopoulos et al. [8].

The DFS of the early disease was adversely
affected by age, presence of B symptoms and
elevated ESR (p values = 0.05, 0.03 and 0.04;
respectively). This was consistent with the
results of Smolewski et al. [9]. The DFS of the
advanced stage disease was only correlated to
gender with better response in females. This is
in contrast to what was reported by Vassilako-
poulos et al. who stated that stage IV and hy-
poalbuminaemia to be related to DFS. Both
Vassilakopoulos et al. study and ours couldn't
confirm the significance of age, Anemia and
leucocytosis as prognostic factors for the ad-
vanced stage disease [8].

Regarding the OS of the whole group, age
> 45 years, advanced stage disease, presence
of B symptoms and male gender were significant
factors in our study and that of Smolewski et
al. [9]. In the early disease, no significant cor-
relation was found between OS and any of the
studied factors, in contrast to Smolewski et al.
who reported age and B symptoms to be related
to OS [9]. This may be due to difference in the
pattern of relapse and salvage therapy affecting
the OS of the early disease.
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The OS of the advanced group was affected
by age and gender only. Vassilokopoulos et al.
reported age, stage IV and hypoalbuminaemia
as significant factors for OS in the advanced
group [8].

Using multivariate regression analysis, the
independent factors that negatively influenced
the response to chemotherapy were male gender
and advanced stage of disease. Smolewski et
al. in his series of 327 patients reported bulky
disease, advanced stage and age >45 years as
independent prognostic factors for response to
chemotherapy [9]. The OS was adversely affect-
ed by age >45 years, male gender and advanced
stage of disease as found to be independent
prognostic factors in our patients. In the present
study, the performance status (PS) was not
analyzed as the majority of the cases had a PS
of 1 and 2. Smolewski et al. reported age >45
years, B symptoms, stage III and IV,  Karnof-
sky's scale <70 and multisite localization >3
sites as independent prognostic factors for DFS
and OS [9] In our analysis, the presence of B
symptoms was confirmed by multivariate anal-
ysis to be the only independent factor that
adversely affected DFS of the whole group.
Similarly, Diehl et al. considered systemic symp-
toms to be one of the major determinants for
assigning Hodgkin's lymphoma patients to risk
or prognosis adapted therapy [1].

Therefore we can conclude that our con-
firmed prognostic factors  are in consistent with
some other authors but the outcome from dif-
ferent studies are  still controversial [8,9,13-15].
The adequate response and DFS of the early
disease group compared to that of the advanced
disease supported the evolving role of risk
adapted chemotherapy of HL. The results of
this study in the advanced disease are inferior
to that reported by more aggressive chemother-
apy regimens and needs to be improved in this
potentially curable disease.
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