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Abstract-Twenty-six previously untreated patients with clinical stage (CS) II B non- 
Hodgkin’s lymphoma (NHL) were treated with systemic chemotherapy or@. Patients received 
bleomycin, adriamycin, cyclophosphamidc, vim&tine and prednisone (BACOP). All patients had 
intermediate- or high-grade lymphoma. Objective response was a’emonstrated in 25 patients (96%), 
with 21 patients (81%) achieving complete remission (CR). Two of CR patients developed 
unsalvageable relapse, the remaining 19 patients are still alive and disease-free. The median 
duration of CR has not been reached. Of four patients ( 15%) with documented partial remission 
(PR), three were salvaged using second-line therapy. Over a median follow-up of 12 months 
(range, 3-30), 22 patients (85%) are alive and disease-free, of whom 16 (62%) have survived 
more than 1 yr. Bulky disease or gastrointestinal tract (GIT) involvement did not influence the CR 
rate. Our results comparedfavorably with radiation therapy for stage II NHL; however, a larger 
controlled and randomized study is warranted. 

INTRODUCTION 
THE PROGNOSIS for patients with disseminated lym- 
phoma has improved significantly since the intro- 
duction of combination chemotherapy. With the 
use of adriamycin-containing combinations, a high 
proportion of durable complete remission can be 
achieved [l-3]. 

The role of combination chemotherapy in the 
treatment of the more aggressive localized forms of 
the disease (stages I and II) has not been clearly 
defined. Historically, radiotherapy has been consi- 
dered the treatment of choice. While it has been 
curative in 45-65% of patients with very localized 
disease (stage I), radiation therapy has been con- 
siderably less successful in patients with stage II 
disease, particularly with diffuse lymphoma [4--71. 

Few investigators have reported their favorable 
experience using combination chemotherapy alone 
for clinically staged patients with localized forms of 
disease. A high response rate as well as disease-free 
survival has been achieved [8, 91. 

In this paper we present our own preliminary 
results with the use of the BACOP regimen for CS 
II aggressive types of NHL. 

MATERIALS AND METHODS 
Between August 1981 and August 1984, 26 
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patients with CS II NHL were treated using the 
BACOP regimen [ 11. Excluded from the study 
were those who had previously been treated with 
radiotherapy and/or chemotherapy, those with 
stage I disease or those who were rendered disease- 
free following biopsy. Also excluded were those 
patients with low-grade NHL based on the Nation- 
al Cancer Institute (NCI) Working Formulation 
[lo]. The histopathological classification originally 
used was that of Rappaport [ 111, but on review 
material, the NC1 Working Formulation was 
adopted. For this purpose all paraffin blocks were 
retrieved, and sections re-cut and stained. In addi- 
tion to the routine H/E stain, methyl green pyro- 
nin, reticulin and immunohistochemical techni- 
ques using immunoglobulins, kappa and lambda 
light chains and lysozymes were used. 

All patients were clinically staged. Staging in- 
cluded complete history and physical examination, 
routine laboratory studies, chest roentgenogram, 
IVP, bipedal lymphangiogram, CT scan of the 
chest and/or abdomen and pelvis, bilateral bone 
marrow aspiration and biopsy, and percutaneous 
liver biopsy if it was suspected to be involved. Liver 
and spleen scan, bone survey and scan, gallium 
scan, and abdominal ultrasound were done in 
selected symptomatic patients. Staging laparoto- 
mies were not performed to assess the extent of 
disease; however, patients presenting with abdo- 
minal disease had a diagnostic laparotomy. The 
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extent of disease was categorized according to Ann 
Arbor Conference Criteria [12]. Patients with bul- 
ky disease were those with disease that has a single 
site of tumour measuring greater than 10 cm in 
diameter, palpable abdominal mass displacing in- 
tra-abdominal organs or mediastinal mass. 

All patients received the BACOP regimen (cyc- 
lophosphamide i.v. 650 mg/m’, adriamycin i.v. 25 
mg/m’ and vincristine i.v. 1.4 mg/m*) on days 1 
and 8. Bleomycin 5 U/m2 was given i.v. on days 15 
and 22. Oral prednisone 60 mg/m* was given on 
days 15-28. The cycle was then repeated. 

Blood counts were obtained weekly during ther- 
apy. Dosage of adriamycin and cyclophosphamide 
was reduced by 50% if the WBC count was 
2000-3000/mm3 or platelet count 50,00&100,000/ 
mm3; dose was delayed if the WBC count was 
under 2000/mm3 or platelet count under 50,000/ 
mm3. The vincristine dose was reduced by 50% if 
moderate neuropathy developed and was discon- 
tinued with severe neuropathy. Bleomycin was 
omitted with any evidence of pulmonary toxicity or 
with severe mucous membrane or cutaneous reac- 
tions. 

All responding patients were scheduled to re- 
ceive a minimum of six cycles of BACOP or two 
cycles following clinical remission. Chemotherapy 
was stopped if there was clear evidence of progres- 
sion despite 2-3 full courses. At the end of sche- 
duled therapy the treatment was stopped, and 1 
month later each patient was re-staged for evidence 
of residual disease. No maintenance therapy was 
implemented. Careful re-staging processes were 
carried out, including physical examination, 
laboratory studies, chest roentgenogram and other 
relevant radiological studies such as CT scan, bone 
marrow aspiration and biopsy, and biopsy of any 
previously involved extranodal site. 

A complete remission (CR) was defined as full 
regression of all evidence of the disease for a 
minimum of 1 month. A partial remission (PR) 
was defined as a greater than 50% reduction in all 
measurable disease for at least 1 month. Patients 
demonstrating a response with less than 50% 
reduction in tumour size or less than 1 month were 
classified as having a minor response (MR). Prog- 
ressive disease was defined as no response (NR). 
Duration of response was calculated from the date 
of demonstration of that response and survival was 
dated from the time first seen at our institution. 

No patient was excluded from the analysis be- 
cause of major protocol violation, recent entry, 
insufficient data, bulky disease, GIT involvement, 
incomplete therapy, toxicity or early death. Surviv- 
al curves were calculated by the method of Kaplan 
and Meier [ 131. Tests of significance were deter- 
mined by the Wilcoxon method, modified by 
Gehan [ 141. The Fisher exact test [15] was used to 

test the significance of bulky disease and GIT 
involvement. 

RESULTS 
All patients entered were evaluable for response. 

Their clinical characteristics are presented in 
Table 1. Table 2 demonstrates the distribution of 
different pathological subtypes based on the NC1 
Working Formulation. 

The median time from start of therapy to re- 
sponse was 6 weeks. Twenty-five patients (96%) 
achieved objective remission: 21 patients (81%) 
CR and four patients (15%) PR. Only one patient 
had no response. The median follow-up time was 
12 months, with range of 3-30 months. Disease- 
free survival is plotted in Fig. 1. The median 
duration of disease-free survival has not been 
reached. Of all 21 patients achieving CR, 19 
patients remained disease-free. Only two patients 

Table 1. Patients’ characteristis 

No. of patients (a = 26) 

Sex 
Male 
Female 

B Symptoms 

Extranodal involvement 
GIT 
Other 
Total 

Bulky disease 
Below diaphragm 
Above diaphragm 
Total 

18 
8 

26 

15 (58%) 
2 ( 8%) 

17 (66%) 

12 (46%) 
2 ( 8%) 

14 (54%) 

Median age = 36 yr (range 15-66 yr) 

Table 2. Pathological classajcation: NCI Working Formulation 

No. of patients 

Intermediate-grade lymphomas 
Diffuse small cleaved cell 
Diffuse mixed, small and 

large cleaved cell 
Diffuse large cleaved cell 
Total 

High-grade lymphomas 
Large cell, lymphoblastic 

convoluted cell 
Large cell, lymphoblastic 

non-convoluted cell 
Large cell, immunoblastic 
Diffuse small non-cleaved 

cells (Burkitt’s) 
Large cell, histiocytic 
Total 

4 

4 
5 

13 

1 

2 
2 

4 
4 

13 
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Fig. 1. Disease-free survival of patients achieving complete remission (N 
= 21). 
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Fig. 2. Percentage survival ofpatients achieving complete rnision (CR) 
(N = 2 l), andpa&nls achieving partial remission (PR) + no respvnse 

(NR) (N = 5). 

relapsed after 2 and 6 months respectively. In three 
of the four patients who achieved PR, complete 
remission was induced by radiotherapy in one and 
by second-line chemotherapy (Ara-C and VP-16) 
in two. These three patients are alive and disease 
free for 10, 15 and 17 months respectively. 

Survival curves for CR and PR + NR patients 
are presented in Fig. 2. Of 21 patients who 
achieved CR, 19 (90%) are still alive and disease- 
free. Two patients died, after 3 and 8 months 
respectively. In the PR + NR patients two died, 
after 3 and 5 months respectively. The difference in 
survival between the two groups was significant (P 
< 0.0322). The median survival of CR patients has 
not been reached. Of all the series, 16 patients 
(62%) are alive and disease-free after more than 12 
months. 

Ten out of 14 patients with bulky disease demon- 
strated CR, compared to 11/12 patients without 
bulky disease. The difference was not significant (P 
= 0.273). GIT involvement based on operative, 
endoscopic, histologic or radiologic evidence was 
demonstrated in 15 patients. Of those 15 patients, 
11 achieved CR, compared to 10/l 1 patients with- 

out involvement - a difference that was not 
significant (P = 0.213). 

Leukopenia occurred in 30% of courses, result- 
ing in WBC nadirs below 3000/mm3. Leukopenia 
was complicated by serious infection in three pa- 
tients and resulted in fatal Gram-negative sep- 
ticemia in one. Only 2% of the courses was associ- 
ated with a platelet count under 50,000/mm3. No 
incidence of serious bleeding occurred. Nadirs 
occurred mostly at day 14, with full recovery of 
counts often at the beginning of the subsequent 
scheduled course. 

Reversible total alopecia occurred in most pa- 
tients. Mild-to-moderate skin and nail changes 
occurred in six patients. Vomiting was mild-to- 
moderate in the majority of patients. None of the 
patients developed cardiomyopathy, pulmonary 
fibrosis or hemorrhagic cystitis. 

DISCUSSION 
Traditionally, treatment of early stages of NHL 

for many years has been radiotherapy. However, in 
most studies the relapse frequency has remained 
disappointingly high [4-71. This has been particu- 
larly true for stage II of the unfavorable histologic 
subtypes [16]. In another series the 2-yr disease- 
free survival for stage II diffuse histiocytic lympho- 
ma was only 25% and was not influenced by the 
extent of radiation fields [ 171. 

Several studies have shown a favorable influence 
of adjuvant chemotherapy on relapse frequency 
and to some extent on survival of patients with 
localized disease [7, 18, 191. However, two other 
studies failed to demonstrate the same benefit from 
such an approach [20, 211. The first study, howev- 
er, included a small number of patients; furth- 
ermore, two of the chemotherapeutic agents used, 
Ara-C and 6-thioguanine, are known to have only a 
relatively weak activity against NHL. Although a 
few stage II patients failing radiotherapy can be 
effectively salvaged, it would appear that stage II 
or IIE disease would best be managed by either 
chemotherapy alone or with chemotherapy and 
radiotherapy. The histologic subtype should in- 
fluence the choice of the above therapeutic modali- 
ties. 

In our series objective remission was achieved in 
96% of patients, of which .81% were complete. 
Two of our CR patients relapsed in the first 6 
months. These high response and low relapse rates 
are similar to those of Miller and Jones, who used 
chemotherapy only for stage I and II NHL [8]. 

Of the whole group, only four patients died 
within the first 8 months. Eighty-five percent of all 
patients and 90% of complete responders are alive 
and disease-free. It was of interest to demonstrate a 
durable remission in three patients using an 
alternative line of therapy after their partial re- 
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sponse to the BACOP regimen. 
Our series was characterized by a number of 

factors known to be associated with poor prognosis 
[ 16, 22, 231: B symptoms in all 26 patients, GIT 
involvement in 58%, bulky disease in 54%, and 
intermediate- and high-grade histology in all pa- 
tients. Furthermore, due to the fact that all our 
patients were clinically staged, the series might 
have included some patients with more advanced 
disease. Despite that, our reported high response 
and low relapse rates were superior to currently 
reported series employing radiotherapy only as the 

prime mode of therapy [4-71. 

Despite the relatively small number of patients 
in our series, the eficacy of systemic chemotherapy 
alone was evident. This approach is particularly 
suitable for medical oncology satellites where ac- 
cess to radiotherapy facilities is not readily avail- 
able, a situation which is not uncommon in de- 
veloping countries. This choice is not likely to 
compromise the outcome. 

This approach needs to be tested further in a 
larger number of randomized patients. The efficacy 

of systemic chemotherapy alone for early stages of 
NHL also needs to be compared with combined 
radiation therapy and adjuvant chemotherapy. 
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