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BCG immunotherapy after surgical resection in
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ABSTRACT Ninety-two patients with histologically confirmed bronchogenic carcinoma treated by
surgical resection of the tumour were subsequently given immunotherapy with BCG (Glaxo). The
patients were randomly allocated into three groups. Twenty-nine patients received multipuncture
BCG (50 to 250 x 106 viable units), and twenty-six patients intradermal BCG (04 to 0 9 x 106
viable units), treatment being given at 1, 2, 5, 9, 13, 26, and 52 weeks after operation. Thirty-seven
control patients did not receive any BCG immunotherapy; two patients in the control group weire
lost to follow-up. The overall five-year survival in all groups was 37%. Favourable prognostic
features were squamous carcinoma (450% five-year survival), the absence of involved mediastinal
nodes at operation (46%), and lobectomy (45%), but even the presence of involved mediastinal
nodes was associated with a 19 % five-year survival. There were no statistically significant differences
between the survival of the control group and either group treated by immunotherapy considered
individually or in combination. The influence of the presence of positive mediastinal lymph nodes
and the extent of surgical resection on survival was not affected by immunotherapy. No serious
side-effects of immunotherapy were encountered.

Surgery remains the treatment of choice in patients
with bronchogenic carcinoma although only a
minority of patients are suitable for radical resection.
Even in this group the five-year survival figures range
from 20% to 40% in most series and there has been
little change in these results in recent years.' Tumour
recurrence accounts for almost all of this high
mortality and therefore postoperative adjuvant
therapy has been advocated to eradicate residual
tumour deposits. As early as 1929 Pearl stated that
"florid tuberculosis and malignant tumours occur
together in the same individual only with great
rarity" and reviewed animal experiments which
showed that the rate of tumour growth was inhibited
by active tuberculosis.2 More recently the value of
Bacillus Calmette-Guerin (BCG) in preventing or
inhibiting the growth of tumours in animal models
has been described,34 and encouraging clinical
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results have been observed using BCG immuno-
therapy in acute lymphoblastic leukaemia5 and
malignant melanoma6 7 although subsequent studies
have given somewhat conflicting results.8 9
The theoretical basis of non-specific immuno-

therapy of lung cancer has been reviewed by Israel
in 197310 and in subsequent years several trials of
non-specific BCG immunotherapy in bronchogenic
carcinoma have been reported and comprehensively
reviewed by Hersh, Gutterman, and Mavligit.1" The
various timing, doses, and routes of administration
of BCG in these studies have included a single post-
operative intrapleural12 or subdermal13 14 injection
of BCG, and preoperative intralesional injection of
BCG.15 Initial results of these studies have been
promising but few trials have yet been completed
with full details of five-year survival figures. We now
report the five-year results of a prospective controlled
trial of repeated BCG non-specific immunotherapy
given intradermally and subcutaneously in 92
unselected patients with bronchogenic carcinoma
treated by surgical resection, the early results of
which were first reported in 1977.16
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Methods

Ninety-two patients with histologically proven
bronchogenic carcinoma were entered into the study
over 18 months. After routine preoperative assess-
ment of fitness for operation all patients underwent
surgical resection of the primary tumour. Metastases
at the time of assessment were excluded clinically
and by barium swallow examination, four patients
in addition having negative radioisotope bone or
liver scans. All resections were performed by the
same surgical team using a uniform technique. The
presence of ipsilateral malignant nodes did not
preclude resection and mediastinal and hilar nodes
were biopsied routinely in every case and examined
histologically. Informed consent was obtained before
entry to the study.

BCG IMMUNOTHERAPY
After successful resection patients were randomly
allocated to one of three groups: (1) control group
no BCG immunotherapy, a placebo vaccination was
not used; (2) intradermal group-0 1 ml BCG Glaxo
(0 4 to 0 9 x 106 viable units) by standard intra-
dermal injection into the outer aspect of upper arm;
(3) multipuncture group-3 mg percutaneous BCG
Glaxo (50 to 250 x 106 viable units) diluted with
0-15 ml distilled water and applied to outer aspect of
the upper arm. A multipuncture gun was then fired
to a depth of 2 mm on two occasions into five adja-
cent sites (200 punctures). The BCG immunotherapy
was administered in both groups at 1, 2, 5, 9, 13, 26,
and 52 weeks after resection.

ASSESSMENT
All patients including controls were reviewed at the
above time intervals and subsequently at six-monthly
to yearly intervals until five years after operation.
Palliative treatment with radiotherapy was given to
all groups when appropriate for treatment of recur-
rent disease. The time and clinical cause of death was
established in all cases. All patients surviving five
years were clinically and radiographically free of

disease at their five-year review.
Statistical analysis of median survival time and

five-year survival rate was performed by the Wil-
coxon Rank Sum test and the Log Rank test.

Results

Previous results of the immunological assessment of
these patients have already been reported,17 18 and
the results presented here are solely concerned with
clinical details and five-year survival figures. Two
patients in the control group were lost to follow-up
after one year and have been excluded from further
analysis, leaving a total of 90 patients available for
analysis.
The 90 patients had an age range 30-72 years (mean

60 years) there being no differences between the
three groups. Patient details are summarised in
table 1. The three groups were comparable except for
a predominance of squamous carcinoma in the intra-
dermal group. The term "undifferentiated car-
cinoma" includes both large and small cell un-
differentiated carcinomas.
The cause of death could not be assessed accurately

in all patients as many died at home and did not have
necropsies, but all patients who died, except one in
the multipuncture group who died of a cerebral
haemorrhage, had clinical evidence of recurrent
disease often with widespread metastases.
The constructed life tables for the 90 patients are

illustrated in the figure. Although the median survival
time for the intradermally treated group was 39
months compared to 24 months for both control and
multipuncture groups, this was not statistically
significant (p > 0 05). Similarly, the differences in the
overall five-year survival figures of 41 % in the
multipuncture treated group, 31 % in the intradermal
treated group, and 37% in the control group, were
not statistically significant (p > 0 05).
The overall five-year survival in all 90 patients was

37 %, favourable prognostic features being squamous
carcinoma (45 % five-year survival) as opposed to
undifferentiated carcinoma (27%); and lobectomy
(45 %) rather than pneumonectomy (28 %). When

Table 1 Patient details

Total Control MP BCG ID BCG
Number 90 35 29 26
Histology
Squamous 42 (47%) 15 (43%) 12 (41 %) 15 (58%)
Undifferentiated

Total 41 (46%) 17 (49%) 16 (55%) 8 (31%)
Large cell 26 (29%) 13 (37%) 9 (31%) 4 (15-5%)
Small cell 15 (17°Y) 4 (12%) 7 (24%) 4 (15 5%)

Adenocarcinoma 7 (7%) 3 (8%) 1 (4%) 3 (11')
Positive mediastinal nodes 32 (36%) 13 (37%Y) 10 (34%) 9 (35%)
Lobectomy 47 (52%) 21 (60%) 14 (48°/) 12 (46°/)
Pneumonectomy 43 (48%) 14 (40%) 15 (52%) 14 (54%Y)
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Figure Effect of BCG immunotherapy on prognosis
after surgical r-esection of bronchogenic carcinomra in
90 patients.

routinely biopsied mediastinal nodes were free of
tumour the overall five-year survival was 460% but
even when these nodes were positive 190% patients
survived five years. When the intradermal and
multipuncture groups are considered together as an

'immunotherapy" group and compared directly
with the control group, no significant difference
could be demonstrated in the various subgroups of
patients (table 2).

Side effects caused by BCG immunotherapy were
very uncommon and encountered only in the multi-
puncture group. Four patients had a "flue-like"
illness developing within 24 hours of the multi-
puncture ECG and persisting for up to 72 hours.
The changes in the extent of the Mantoux reaction

in patients during the study are shown in table 3.
Eleven patients receiving BCG were initially anergic
but all subsequently converted. TwNo of the four
patients initially anergic in the control group

remained anergic, one patient died at 12 weeks and
the other at three years.

Discussion

This study has failed to demonstrate a significant

Table 3 Effect ofBCG immunotherapy on Mantoux
reaction (10 TU)

Control MP BCG ID BCG

Mean increase in Mantoux
reaction (mm) 1 8 12-1 12 8

NS p < 0 05 p r nOS5

increase in survival rates in patients with operable
bronchogenic carcinoma when ECG immunotherapy
was given in the regimens described.

This failure may in part be caused by the relative
inertness of bronchogenic carcinoma in the immuno-
logical sense and its absence of readily demon-
strable tumour antigens. These features of lung
cancer may make it less amenable to attack by
immunologically stimulated cells such as K cells and
macrophages than other tumours in which more
favourable responses to immunotherapy have been
demonstrated. However, the many variables in the
choice of a regimen of immunotherapy are sulch that
the dosage, timing, and frequency of treatment we
have used may be inappropriate to achieve maximal
immunological activity against residual tumour cells.
The complexity of these factors and the lack of
suitable animal models corresponding to human
bronchogenic carcinoma make the selection of an
immunotherapeutic regimen difficult. It has been
suggested that there may be a differcnce in immuno-
genic effect between the various strains of BCG when
used in man. Mathd maintains that only a strain
which maintains a chronic BCG-itis is effective and
that fresh living Pasteur BCG is the only strain which
does this regularly.19 but Muggleton and Hilton,
in studies with several immunogenie tumours in
laboratory animals, were unable to show any
difference between the immunotherapeuJtic effects of
the Glaxo, Pasteur, or Danish strains of BCG
(personal communication). The dos!s of ECG used
in this trial are comparable to those employed by
McKneally12 and Edwards'4 but both these investi-
gators have used a single dose in contrast to our
regimen of repeated doses. The timing of immuno-
therapy postoperatively may be important but there

Table 2 Influenice of inmmuiinotherapy on five-year survival of subgroups ofpatients with bronchogenic carcinoma
wheni compared with controls

Imnmunotherap.v Cortrol
n % n %

All patients 20/55 36% 13/35 37%
Op/ration Lobectomy 10/26 46% 9/21 43 %

.< Pn2umonectomy 10/29 34% 4/14 29%

Histology Squamous 10/27 37% 9/15 60%
Y Undifferentiated 8/24 33 % 3/17 18%
/ Positive mediastinal nodes 3/19 16% 3/13 23%

Extent Negative nodes 17/36 47% 10/22 45%
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is little experimental work to indicate the most
suitable interval. The route of administration may be
of major importance. Edwards,14 like us, employed
distant dermal injection, while McKneally'2 used the
intrapleural route to involve lymphatic drainage to
the affected area and has emphasised the importance
of this approach. More recently Holmes'5 has taken
this one step further with direct intralesional
injection of BCG before operation while we have
used a similar technique in the treatment of irresec-
table bronchogenic carcinoma.20 These approaches
allow many new regimens of immunotherapy to be
planned but unfortunately such studies are neces-
sarily protracted and experience has shown that early
encouraging results can be misleading. The results of
further trials in the field of bronchogenic carcinoma
and other human tumours will become available
within the next few years and it may then be possible
to shed further light on the possible role of immuno-
therapy in the treatment of bronchogenic carcinoma.
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