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Abstract-—Since 1976, a double blind study has been conducted to assess the value of
levamisole as adjuvant treatment to surgery for non-small cell carcinoma of the lung.
Fifty-one patients were evaluable with a minimal follow-up period of 1vyr. No
difference could be observed between the two groups in the duration of the survival and of

the disease free survival.

In cases of complete resection without any lymph node involvement, an increase of the

Sree interval was observed. This was not statistically significant.

INTRODUCTION

LEvaMisoLE is believed to be an immunomo-
dulating agent |1, 2] and has been reported to
prolong disease free interval in patients with
breast and lung cancer [3, 4]. For these
reasons, a randomized trial was started in
1976 to assess the value of Levamisole as
adjuvant therapy to surgery and irradiation
for resectable non-small cell lung cancer.

MATERIALS AND METHODS

From 1976 to 1978, 73 patients were en-
tered into this trial to assess in a double blind
procedure the value of levamisole. They had
to fulfil the following criteria: no history of
other malignant disease, no prior treatment,
squamous cell, large cell or adenocarcinoma
of the lung resected without distant metastases
detected by clinical examination, chest X-ray,
bone, brain and liver scintigraphies, and,
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when indicated bone X-ray, peritoneoscopy
with liver biopsies and computed axial
tomography.

The local extent of the diesease was assessed
on the operative specimen both by the patho-
logist and the surgeon according to the pro-
positions of the American Joint Committee
[5]. A stratification was made between the
early stages (T, T,, Ngy) and the more
advanced stages which include tumor exten-
sion outside the lung (T;), lymph node in-
volvement (N; and N,) or microscopical evid-
ence of residual tumor at the bronchial stump.

Three to four weeks after the surgical pro-
cedure, all patients received radiation the-
rapy. A dose of 36 Gy was delivered to the
mediastinum in 6 weeks. The target volume
included the mediastinum from the sternal
notch or the mediastinoscopy scar down to
Scm under the carina. This treatment was
carried out with one anterior field from a 35
MeV betatron and two posterior oblique fields
with wedge filters from a telecobalt unit. The
treatment was planned with a computed
treatment planning system using the data of
computed axial tomography of the chest. Care
was taken to minimize the volume of pul-
monary tissue irradiated and to decrease the
dose delivered to the spinal cord. In presence
of mediastinal lymph node involvement two
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opposite fields from a 35 MeV betatron were
used.

Seventy-three patients were randomized af-
ter surgery to receive levamisole or the pla-
cebo in a double blind procedure. The drug
or the placebo was started 1 month after the
end of radiation therapy and was delivered for
a period of 2yr or until relapse with a dosage
of 100mg/m? per os twice a week (Fig. 1).
Twenty-two patients were excluded from this
analysis because of tumor progression before
the administration of the drug or the placebo
or refusal of any adjuvant treatment.
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Fig. 1. Post-operative adjuvant levamisole trial in lung cancer.
Non-small cell tumor.

The statistical analysis has been performed
using the log-rank test for the duration of
survival and of the disease free survival which
was defined as the time until recurrence or
death [6].

This series includes 31 evaluable patients:
24 for the placebo group and 27 for the
levamisole group. Patients characteristics are
summarized in Table 1. Both groups are quite
similar in age, sex and tumor extension distri-
bution. A slight but non-significant difference
is observed for the histology and the surgical
procedure.

Table 1. Patient characteristics
Levamisole  Placebo
No. of patients 27 24
Age (yr) mean 36 35
range (49-70) 41-72)
Sex 23 M/4F 23 M/1F
Cell type
Squamous cell 18 20
Glandular cell 8 4
Large cell 1 —
Operation
Pneumectomy 4 7
Lobectomy 23 17
Tumor extension
T,T,N, 12 11
TN, 1 4
N, 6 (.- 1
N, 6 15 5 13
Residual disease 2 3

RESULTS

The report is based on 51 patients evalu-
able with a minimal follow-up period of at
least 1yr. No difference could be observed
between the treated group and the control
group in term of duration of survival or
disease free survival (P=0.49) (Fig. 2).
Considering the early stages (T, and T,N,),
a trend was observed in favor of levamisole
only for the duration of the disease free
survival, however this difference does not re-
ach a statistically significant level (P=0.24)
(Fig. 3). For the more advanced stages, the
duration of survival or disease free survival is
similar for patients treated with levamisole or
the placebo (Fig. 4).

Objective tumor recurrence has been do-
cumented in 26 cases; 3 patients died of
unknown reason without evidence of recurrent
disease. Local relapses occurred in three cases
(two in the levamisole group and one in the
placebo group); most failures resulted from
distant metastases (11 and 12 cases respectively
for control and treated group; Table 2).

The most common side effects were due to
gastro-intestinal problems: nausea, gastritis.
One patient presented a severe but reversible
leucopenia with an increase in cold agglu-
tinines and leucocytes antibody titer. Drug
administration has been discontinued in 7
patients: 5 in the levamisole group and 2 in
the control group (Table 3).

DISCUSSION

Although the number of patients is small,
levamisole was not found to represent an
effective adjuvant therapy after postoperative
irradiation for lung cancer. The only differ-
ence between the 2 groups was a non-
significant increase of the free survival obser-
ved for tumor classified as T, and T, without
lymph node involvement.

Several studies using BCG as adjuvant im-
munotherapy have showed some benefit in
term of recurrence rate, duration of the di-
sease free survival or survival for stage I
tumors (T{Ng, T,N, and T;N;) [7-9].

This supports the necessity of a careful
staging procedure in any adjuvant treatment
study.

To date, two large studies have been con-
ducted to assess the value of levamisole [10,
11]. In both, the drug was administered in
the same schedule for three days before the
surgery. Their results are controversial: in the
work of Amery et al. [10], an increase in the
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Table 2. Postoperative adjuvant levamisole trial in lung
cancer evolution according to treatment

Levamisole Placebo

T,T;Ny Others T,T,N, Others

Alive free of

disease 8 5 5 3
Alive in re-
lapse 2 1 4 2
Dead in cancer 2 9 6
Intercurrent 1
Unknown reason 1 2
12 15 11 13
Table 3.  Postoperative adjuvant levamisole

trial in lung cancer side effects of treatment

Levamisole Placebo

Rash

Nausea

Gastritis minor
major

Severe leucopenia

N
|
\

— R e —
|

duration of the disease free survival and of
survival was reported and correlated with a
decrease in the frequency of distant metastases
provided the patient received a dosage of at
least 100 mg/m? twice a week. In contrast, in
the trial of Anthony et al. [11] patients treated
by levamisole presented a poorer survival than

controls. The majority of deaths in the leva-
misole group resulted from an increase in
postoperative death due to respiratory distress
perhaps immunologically mediated. The results
were however similar in both groups after
excluding postoperative deaths. Both studies
do not include a correlation of results with
tumor stages. Moreover in three other studies,
the addition of levamisole to BCG or C.
parvum did not show any benefit in terms of
survival or recurrence rate [12-14].

The differences between the studies using
levamisole alone and ours were the use of
postoperative radiation therapy and the start
of the drug. Local relapses were seldom obser-
ved and most recurrences were due to distant
metastases. Perhaps, the period of levamisole
treatment was also not optimal and was too
late in the course of this disease to show some
benefit especially in presence of lymph node
involvement.

The side effects of levamisole observed in
our study required the administration of the
drug to be discontinued in 5 out of 27 treated
patients due to severe gastritis, rash or leucop-
enia. The neutropenia has been known to be
related to leucocytotoxic agglutinating anti-
bodies [13].

In conclusion in this study on a limited
number of patients, levamisole administered
at the recommended dosage was found in-
effective as adjuvant therapy of non-small cell
lung cancer treated by surgery and radiation.
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