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2. The toxin may have already been fixed.
3. The study did not have sufficient power to detect a small but

significant difference in outcome in this group, since it had to
be terminated before completion of the last block of patients in
this stratum due to other constraints.

Subgroup analysis of the moderately severe treatment group
(scores 3 and 4) did not show any difference in any of the
morbidity variables studied. This group consisted of only 3'
patients in the treatment arm and 2 in the control arm.

Our study suggests that TIG is useful in reducing the morbidity
and progression of disease in patients presenting with mild
tetanus. No significant benefit of its use was found in patients with
severe tetanus probably because of a smaller sample size. The
possible beneficial effects of this mode of adjuvant therapy
(especially in mild tetanus) in terms of reduction of mortality need
to be evaluated in a larger trial.
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Hodgkin's disease: A retrospective analysis of 15 years
experience at a large referral centre
L. CHANDI, L. KUMAR, V. KOCHUPILLAI, R. DAWAR, R. SINGH

ABSTRACT
Background. The prognosis of patients with Hodgkin's

disease has improved significantly over the past two decades,
primarily as a result of the development of curative combination
chemotherapy. However, data on the presentation and results of
treatment in Indian patients are scarce. We reviewed the clinical
and pathological data and the treatment outcome of patients with
Hodgkin's disease seen at our centre over the last t 5 years.

Methods. The case records of 289 patients diagnosed to
have Hodgkin's disease at our centre between t 977 and t 992
were reviewed. Their clinical characteristics, treatment outcome
and prognostic factors for survlval were analysed.

Results. The median age of the patients was 26 years with
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30% being in the third decade. The male:female ratio was 4: t .
The mixed cellularity histological subtype was the most common
(68.5%), followed by nodular sclerosis (8.9%). 'B' symptoms
were present in 73% of patients and 9.4% had bone marrow
involvement. At the time of presentation, 70% of patients had
advanced disease (stage III: 36%, stage IV: 34%). Complete
response to treatment was obtained in 65.7% of patients while
t 7.3% had partial response. The predictors of decreased overall
survival were age> 40 years, presence of 'B' symptoms,
lymphocyte depletion histological subtype and stage IV disease.
Disease-free survival was influenced by the presence of 'B'
symptoms, bone marrow involvement and stage IV disease.

Conclusion. Hodgkin's disease in Indian patients hasa distinct
c1inico-pathological profile. Combination chemotherapy has high
response rates even in patients with advanced disease at
presentation.
Natl Med J India t 998; t r.z t 2- t 7

INTRODUCTION
Hodgkin's disease is a malignant lymphoma most commonly seen
in young adults, more so in males. The survival of patients with
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Hodgkin's disease has improved dramatically over the past two
decades as a result of treatment with combination chemotherapy
(CT) and/or radiotherapy (RT). Until recently, the standard regimen
used was MOPP (mechlorethamine, vincristine, procarbazine and
prednisolone) which achieved cure rates of 50 % even in advanced
disease. 1,2Subsequently, the use of newer combinations-ABVD
(adriamycin, bleomycin, vinblastine and dacarbazine) and MaPP/
ABV hybrid regimens-have improved the long term survival to
76%-84%.3-4 Though the disease has been widely reported and
carefully studied in the West, limited data are available from
developing countries, Earlier studies from Indias-8 have shown a
spectrum of Hodgkin's disease different from that reported in
western studies. The important differences include an earlier
median age of onset, increased frequency of the mixed cellularity
(MC) histological subtype (55%-70%), presence of symptoms
and advanced disease (stages III and IV) in more than 50% of
patients at diagnosis, A high male preponderance, a predominant
MC histology and advanced disease have also been reported from
other tropical countries, 9-13

In this retrospective study, we analysed the epidemiological
features, histopathological subtypes, stage, response to therapy,
overall survival, disease-free survival and prognostic features of
289 patients with Hodgkin's disease seen at the All India Institute
of Medical Sciences (AIIMS).

PATIENTS AND METHODS
Two hundred and eighty-nine previously untreated patients with
Hodgkin's disease diagnosed at AIIMS between July 1977 and
December 1992 were studied retrospectively, There were few
children in our study-17 patients were less than 10 years of age,
The initial evaluation included history-taking and detailed physical
examination. Investigations including haemogram, liver and renal
function tests, chest X-ray, electrocardiogram, computerized
tomographic scan or ultrasound of the abdomen and pelvis, and
lymph node and bone marrow biopsy were done in all patients.
Histopathological findings were reviewed for all patients. A
staging laparotomy was done in 31 patients treated between 1977
and 1984, Bulky disease was defined as a lymph node mass
> 10 ern or a mediastinal mass occupying more than one-third of
the chest diameter on chest X-ray. Liver involvement at presenta-
tion was considered if3 of the following 4 criteria were fulfilled-
palpable liver, raised serum alkaline phosphatase, a computerized
tomographic scan showing an enlarged liver, and liver biopsy
showing infiltration by a lymphoma.

Treatment policy
Patients with stages IA and IIA disease were given RT only, while
those with stage lIB-IV disease were advised 6 cycles of CT.
Patients with bulky disease also received RT, either sandwiched
between the CT or at the end of CT.

Chemotherapy
Chemotherapy was administered on an outpatient basis. Patients
treated between 1977 and 1990 received COPP as these were the
only drugs easily available then. Subsequently, as other drugs
became available, patients were offered ABVD or COPP/ ABVD
chemotherapy. COppl and ABVD3 were administered in the
following doses every 4 weeks for a total of 6 cycles.

The COPP regimen used included cyclophosphamide (650
mg/rn-) and vincristine (1.4 mg/m') on days 1 and 8, and predni-
solone (40 mg/rn') and procarbazine (100 mg/m') on days 1-14.

TheABVD regimen included adriamycin (25 mg/m-), bleomycin
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(10 mg/m'), vinblastine (6 mg/m') and DTIC (375 mg/m-) on days
1 and 15.

Radiotherapy
Patients with stages IA and IIA were given standard mantle field
RT-35oo cGy in 17 fractions over 3.5 weeks. Patients with
bulky disease received involved field RT either after completion
of CT or as sandwich therapy.

Response assessment
Patients were assessed for response at the end of therapy. These
were defined as:

Complete response was defined as the complete resolution of
clinical, radiological and biochemical abnormalities.

Partial response was defined as more than 50 % reduction in
the product of the two largest perpendicular diameters of any
measurable lesion.

Patients were said to have no response when there was a less
than 25 % response, or defined as having progressive disease if
there was an increase in measurable disease at known sites or if
new lesions appeared. 14Patients received a minimum of 6 cycles
of CT or 2 cycles of CT after documentation of complete response.

Follow up
Patients were followed up every month in the first year, every 2
months in the second year and every 3 months in the third year.
Subsequently, patients were seen at 6-month intervals for 5 years
and yearly thereafter. Detailed physical examination, weight
record and erythrocyte sedimentation rate were done at each visit.
A chest X-ray, computerized tomographic scan or ultrasound of
the abdomen and pelvis were carried out every 6 months (or earlier
if clinically indicated) till 5 years and then once a year thereafter.
Complete follow up was available for 120 patients (53.3 %) while
105 patients were lost to follow up after their treatment was
completed. The maximum follow up was for 156 months (13
years) with a median follow up of 126 months (10.5 years).

Statistical analysis
Data on all the 289 patients were available for analysis of clinical
characteristics, histopathological staging and final staging.
However, response rates and prognostic factors were not evaluated
in 64 patients as they received less than 2 cycles ofCT (n=22) or
no CT (n=42).

Prognostic factors
The following prognostic factors were evaluated for overall
survival (OS) and disease-free survival (DFS) by univariate
analysis-age (s.40 years v. >40 years), sex, presence or absence
of 'B' symptoms, stage, histological subtype and chemotherapy
regimen.

Log-rank analysis and the Chi-square test for proportions were
used to determine the effect of prognostic factors on the patients'
response to CT. The as was calculated from the date of diagnosis
until the last follow up of the patient. The overall survival was
calculated for all the patients including the 64 who did not
complete treatment. The DFS was calculated from the time
complete response was documented till the last relapse-free
follow up. The survival curves were compared using the BMDP
statistical package.

RESULTS
The patients' characteristics are given in Table I. The patients' age
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TABLE I. Patient characteristics (n =289)

Item n (%)

Age (in years)
Median (range) 26 (7-74)
Sex
Males 232 (80.3)
Females 57 (19.7)
Ann Arbor staging
IA 19 (6.5)
IB 8 (2.0)
IIA 23 (8.0)
lIB 33 (11.5)
IlIA 20 (7.0)
I1IB 76 (26.0)
IVA 6 (2.0)
IVB 92 (32.0)
Unstaged 12 (4.0)
Histopathological classification
Lymphocyte predominant 16 (5.5)
Nodular sclerosis 26 (8.9)
Mixed cellularity 198 (68.5)
Lymphocyte depleted 21 (7.2)
Unclassified 28 (9.6)
Treatment (n=225)
COPP 152
COPP/ABVD 23
ABVD 13
Radiotherapy alone 22
Chemotherapy and radiotherapy 37
Response to therapy
Complete response 148 (65.7)
Partial response 39 (17.3)
Progressive disease 22 (9.7)
Early deaths 16 (7.1)
Follow up (in months)
Maximum 156
Median 126

COPP cyclophosphamide, vincristine, prednisolone, procarbazine
ABVD adriamycin, bleomycin, vinblastine, dacarbazine
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ranged from 7 to 74 years (median: 26 years). Eighty-seven (30 %)
patients were in their third decade (Fig. 1). We did not observe a
second peak in the age distribution. The male:female ratio was
4: 1. Two hundred and eleven (73 %) patients had •B' symptoms at
diagnosis. Clinically palpable lymph nodes were present in 95 %
of the patients-enlarged left cervical and/or supraclavicular
lymph nodes in 47%; right cervical lymph nodes in 38 %; and
axillary and inguinal lymph nodes in 25 %. Fifteen patients had
only infra-diaphragmatic disease.

Bulky disease was present in 53 (18 %) patients-cervical in
37; mediastinal in 9; abdominal in 5; inguinal in 2. Liver involve-
ment was present in 31 (10.7%) patients while 27 (9.3%) patients
showed bone marrow involvement. Chest X-ray revealed media-
stinal widening in 43 patients, hilar adenopathy in 56, pleural
effusion in 23 and parenchymal lesions in 18.

Extra-nodal involvement at diagnosis was present in24 (8.3 %)
patients-skin 6; bowel 4; bone 4 (bony lesion as presenting
complaint); kidney 3; breast 2; pericardial effusion 2; central
nervous system 2 and adrenal gland in 1. Concurrent infections
were noted at presentation in 42 patients who had active tuber-
culosis, and in 23 who had localized Herpes zoster.

Sixty-seven per cent of patients presented with advanced
disease (stage III 33% and stage IV 34%) (Table I). Mixed
cellularity (MC) was the commonest histological subtype [198
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FIG1. Overall survival of patients with Hodgkin's disease
according to age

TABLE II. Distribution of patients by clinical stage and
histological subtype

Stage LP NS MC LD Unclassified Total

IA 6 12 19
IB 1 7 8
IIA 2 5 13 1 2 23
lIB 2 25 2 4 33
IlIA 3 16 1 20
IIIB 5 7 53 4 7 76
IVA 5 1 6
IVB 2 8 59 12 11 92
Unstaged 9 3 12

Total 16 26 198 21 28 289

LP lymphocyte predominant NS nodular sclerosis Me mixed cellularity
LD lymphocyte depleted

(68.5 %)] followed by nodular sclerosis [26 (8.9 %)]. In 28 (9.6 %)
patients the disease could not be subclassified further (Table I).

The distribution of patients by clinical stage and histological
subtype is given in Table II. Patients with MC and lymphocyte
depletion (LD) tended to have advanced disease (stages III and
IV).

Response and survival
Of the 289 patients, 247 received treatment and 42 patients were
either lost to follow up after the completion of investigations or
received treatment elsewhere. One hundred and fifty-two patients
were administered COPP, 13 ABVD, and 23 received 4 cycles of
ABVD alternating with 4 cycles of COPP. Twenty-two patients
received RT alone and 37 (with bulky disease) received systemic
CT followed by RT to the bulky site.

Of the 247 patients, 225 were evaluated for response to CT.
Twenty-two patients received less than 2 cycles of CT and were
not evaluated. However, they were included for analysis of CT
toxicity and survival.

A definite response was obtained in 187 (83 %) patients-
complete response in 148 (65.7%) and partial response in 39
(17.3%) patients. Twenty-two (9.7%) patients had either no
response or progressive disease (Table III). Sixteen (7.1 %)patients
died early (within 4 weeks of diagnosis)-13 due to the disease
(disseminated disease 12; adrenal involvement 1); and one each
due to exfoliative dermatitis, toxicity of chemotherapy and cerebro-
vascular accident.
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Stage Complete response Incomplete response

TABLE III. Patterns of response of Hodgkin's disease to therapy

Total

1. lA, m, IIA 42
2. rra. IlIA, 11m 68
3. IVA, IVB 38

Total 148

4

38
35
77

46
106
73

225

Incomplete response included patients with partial response (n=39), no response!
progressive disease (n=22) and early deaths (n= 16)

The mean as of the patients with complete response was 122
months while in those with partial response it was 50.7 months. In
refractory cases the mean as was 27.6 months.

Thirty-seven patients relapsed and 51 died of which 16 were
early deaths (described above) and 35 late deaths. Of the 35
late deaths, 27 were disease-related (infection 15; relapse 8 and
progressive disease 4), 6 were treatment-related (toxicity of
chemotherapy 5; myelodysplastic syndrome 1) and 2 were due to
unrelated causes (myocardial infarction 1; enteric fever 1).

The as was significantly higher in patients S40 years of
age compared to those >40 years of age (p<O.OOOI; Table IV;
Fig. 1). However, once complete response was achieved, the
DFS of the two groups was not significantly different
(p=0.109). There was no significant difference in the as or
DFS between male and female patients.

There was a significantly higher as and DFS in patients
without 'B' symptoms (p<O.009 and p<O.005 , respectively;
Fig. 2). The nodular sclerosis and lymphocyte predominant
histological subgroups were analysed together. Both these groups
as well as the Me subtype had longer as compared to the LD
subtype (p<O.OI). However, there was no significant differ-
ence in the DFS.

Both as and DFS were significantly affected by the stage of
the disease. The mean as of stages lA, IB and IIA was 111
months, of stages 1m, IlIA andIlIB was 111.8 months, while that
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FIG 2. Overall survival of patients with Hodgkin's disease
according to 'B' symptoms
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according to stage

TABLE IV. Univariate analysis of prognostic factors in Hodgkin's disease

Prognostic n Mean (SO) overall
factor survival (in months)

Age
:540 156 107.0 (4.49)
>40 69 87.2 (12.19)
Sex
Males 181 109.3 (6.6)
Females 44 95.8 (9.3)
Bone marrow
Negative 187 115.6 (7.3)
Positive 19 38 (9.4)
'B' symptoms
Present 162 99.0 (7.6)
Absent 63 104.3 (6.0)
Histological classification
1. NS and LP 32 102.9 (10.2)
2. Mixed cellularity 159 99.0 (5.6)
3. Lymphocyte depletion16 74.9 (14.7)
Ann Arbor staging
1. lA, IB, IIA 46 111.0 (6.0)
2. lIB, IlIA, IIIB 106 111.8 (9.2)
3. IVA, IVB 73 72.6 (8.0)

p value Mean (SO) disease-
free survival (in months)

p value

0.002 59.9 (4.4)
53.5 (8.8)

ns 59.1 (6.2)
68.7 (9.4)

<0.016 64.6 (6.3)
24.9 (7.4)

0.009 55.4 (5.9)
66.8 (6.3)

1 and 3: <0.01 61.6 (8.8)
2 and 3: <0.01 59.2 (4.9)

54.5 (18.0)

1 and 3: <0.005 100.1 (5.0)
2 and 3: <0.005 67.9 (9.9)
1 and 2: ns 39.4 (5.0)

ns

ns

<0.0063

0.005

ns

1 and 3: <0.015
2 and 3: <0.015
1 and 2: ns

ns not significant NS nodular sclerosis LP lymphocyte predominant
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of stages IVA and IVB was only 72.6 months. There was no
significant difference between the OS for stages lA, IB and IIA
compared to stages lIB, IlIA and I1IB. Though the 5-year survival
showed an apparent advantage for stages I and IIA (92%), this
difference was not statistically significant (p=0.08; Fig. 3). The
DFS was also significantly better in stages I, II and III compared
to stage IV disease (p <0.01).

Patients without bone marrow involvement had a better OS
and DFS compared to those with involvement (p=0.016 and
p <0.0063, respectively).

A total of 151 patients received COPP, while 36 patients
received ABVD or COPPIABVD. There was no significant differ-
ence in either the response rate or OS and DFS in patients treated
withCOPP, COPP/ABVD, or ABVD.

DISCUSSION
This study describes the experience with Hodgkin's disease at a
single institution in India over a period of 15 years. The median
age was 26 years, with a single peak in the third decade. Other
studies from India have reported similar observations.>! We did
not observe a second peak as reported from the West. ISThe data
from US SEER (Surveillance, Epidemiology and End Results)
suggests that the second peak may actually be due to misclassifi-
cation of non-Hodgkin's lymphoma. 16The reasons for the higher
male preponderance in our study and in the earlier studies from
India"" compared to studies from the West are not clear. It could
be attributed to the MC histological subtype (which has a high
male preponderance) being the commonest in India.

Almost 96% of the patients presented with superficial lymph
node enlargement; the most common site being the left cervical
and/or supraclavicular region. These findings are similar to those
reported by Ultmann et al. 17and Keller et al. IS Extra-nodal
involvement was more frequent in our patients (8.3%) than in
those observed in other studies (1 %).19Liver and bone marrow
involvement were present in 10.7% and 9.3% of our patients,
respectively. This could be the result of advanced disease in more
than half the patients at the time of diagnosis.

In the white Caucasian population, NS and LP are the two most
common histological SUbtypes. This is in contrast to the findings
of our study and other previous studies from India, where MC is
the most common subtype-55%-70% of patients."! Studies
from other parts of Asia, Africa and South America have also
shown a predominance ofMC. 11-13.20Cohan et al. in a comparison
between the black and white populations of Johannesburg, South
Africa showed a higher frequency of MC in blacks compared to
that ofNS in whites. 10Similarly, Olisa et al. found predominance
of MC and LD in Negroes and that of LP and NS in whites."

There was a good correlation between the histological subtype
and the stage at presentation in outpatients; 133 of 198 patients
with MC and 17 of 21 patients with LD had stages III and IV
disease. Keller et al., ISGough" and Bernard et al.23have also
reported a strong tendency of patients having NS and LP to
present in stages I and II while those having MC and LD to present
in stages III and IV. Thus, poor histology and a high incidence of
patients with advanced stage may be a feature of Hodgkin's
disease in developing countries.

Herpes zoster-Varicella infection was seen either during or
after treatment in 8 % (23) of patients compared to 15.4 %reported
by Goffinet et al.24There was no dissemination or fatality due to
this. Tuberculosis was noted in 42 patients (14.5 %) during or after
treatment. A Mexican study reported a high incidence of miliary
tuberculosis (35 times more than that in the general population)

leading to the suggestion that antitubercular prophylaxis with one
drug should be administered to patients with Hodgkin's disease in
Mexico." We advise isoniazid (INH) prophy laxis to patients who
have confirmed tuberculosis and have received antitubercular
treatment in the past to avoid a flare-up following chemotherapy.

In the present study, patients ased.s; 40 years, those without' B'
symptoms and those with stages I-III disease had an OS advantage.
The 5-year survival was 82 % for patlents s;40 years of age com-
pared to 47% for those >40 years. However, there was no differ-
ence in the DFS, once complete response was achieved. These
findings are similar to those obtained in earlier studies.":" A
combination of factors such as advanced disease at presentation,
more severe myelosuppression due to currently used chemotherapy
regimens and poorer response rates, may all be responsible for the
poor results (Fig. 1). 2S-30

The OS was significantly less for patients with LD. There was
no obvious survival advantage of LP and NS over MC. The
findings of other studies suggest: (a) survival advantage of NS
with localized disease, i. e. stages I and II, especially in females; 22.23
(b) survival advantage ofLP in all stages:" (c) equal survival rates
ofMC, NS and LD in advanced stages; 1.23and (d) poor prognosis
ofLD even in stages I-IIp3 The minor observational differences
in our series may be due to few patients with NS (8.9%) and
comparatively fewer patients in the earlier stages.

In the present study, patients with systemic symptoms (73 %)
had decreased OS and DFS compared to those who did not present
with 'B' symptoms. For patients with and without 'B' symptoms,
the 5-year survival was 67% and 85%, respectively; and the
IO-year survival was 45% and 85%, respectively (Fig. 2). Our
findings corroborate the findings of DeVita" and Moore et al.32
who reported a significant difference between the two groups.

Patients who presented with stage IV disease had a lower OS
and DFS compared to those with stages I-III disease, but
surprisingly there was no survival advantage for the patients who
presented with stages I and II disease compared to those with
stage III disease. We found a statistically significant difference in
complete response in stages I and IIA compared to stages lIB, IlIA
and I1IB, as well as stages IVA and IVB (Table II). This was most
likely due to the high incidence of systemic symptoms in the latter
two groups. Though DeVita in his pioneering work on MOPP in
patients with Hodgkin's disease did not find any influence of
stage on likelihood of response to therapy, 31 the only factor
influencing complete response was 'B' symptoms-95% of
asymptomatic patients remained disease-free at 10years compared
to 58% of symptomatic patients. He commented that 'after
accounting for the influence of 'B' symptoms and histology,
clinical stage extended a statistically significant influence on
disease-free survival'.

The MOPP regimen comprising mechlorethamine, oncovin,
prednisolone and procarbazine was introduced in 1964 by DeVita
et al. IThe early results in the National Cancer Institute study were
found to be maintained on long term follow up also. 2.34Bonadonna
et al.3.3scompared the ABVD regimen with MOPP. A complete
response of 76.5 % was obtained with ABVD compared to 63 %
observed with MOPP. ABVD was also found to be effective in
M0PP failures. They also reported that sequential ABVD/M 0PP
was better than MOPP alone in terms of remission induction,
freedom from relapse and OS. This was more so in patients with
'B' symptoms and bulky disease and ABVD appeared to be
associated with lesser toxicity, dose reductions and second
malignancies.P

The superiority of ABVD over MOPP or COPP alone has been
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confirmed in a number of other studies. The CALGB (Cancer and
Leukemia Group B) trial compared MOPP, ABVD and a combina-
tion of MOPP and ABVD for advanced Hodgkin's disease.
ABVD was found to be as effective as MOPP and ABVD, both
regimens giving better results (complete response and survival)
than MOPP alone." Recently, Glick et al. have reported the
results of a randomized study comparing a MOPPI ABV hybrid
with sequential MOPP/ABVDY The overall response rate was
83 % for the hybrid arm compared to 75 % in the sequential arm
(p<0.02). At a median follow up of7.3 years the OS (79% v. 71 %,
p<0.02) and failure-free survival (64% v. 54%, p<0.02) was
superior for the MOPPI ABV hybrid arm."

In the present study, ABVD containing regimens could be
given to few patients, due to non-availability of the drugs during
the initial period of the study and the cost (each cycle of ABVD
costs Rs 5000 compared to Rs 500 for COPP). On comparing the
results of COPP and ABVD, we did not find any significant
difference between the two groups as regards OS and DFS.
However, in view of the superior results achieved with ABVD in
a number of randomized studies, we advise the ABVD regimen
for all patients with Hodgkin's disease who require chemotherapy.
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