
Thorax, 1979, 34, 113-116

Anticoagulants in the treatment of small cell
carcinoma of the bronchus
C F STANFORD

From the Forster Green Hospital, Belfast, Northern Ireland

ABSTRACT The object of this study was to see if the addition of anticoagulants to a regimen of
cytotoxic drugs would improve the prognosis in patients with small cell carcinoma of the
bronchus. Twenty-four patients were randomly allocated to receive chemotherapy or
chemotherapy plus anticoagulants. The median survival in the group receiving the anticoagulants
was not improved.

Survival rates in patients with carcinoma of the
bronchus are generally poor except in that small
percentage who are diagnosed when they have
early lesions (Vincent et al, 1976). Patients oper-
ated on for small cell carcinoma have a particu-
larly bad outlook, although occasional reports
have shown promising results (Stanford et al,
1976). The median survival time from the date of
histological diagnosis in patients with this cell
type, if untreated, is under three months (Hyde
et al, 1965). This adverse prognosis is probably
related to the extensive metastases found in
patients with small cell carcinoma of the bronchus
(Takita et al, 1973).
Animal studies have shown that metastases can

become established by cancer cells adhering to the
capillary endothelium where they become covered
by fibrin and platelets, which in turn are covered
by regrowth of the endothelium (Wood, 1958).
Thus an extravascular nidus of malignant cells
may develop in a site less susceptible to immune
mechanisms and treatment. There is also evidence
to show that the tumour cells can disseminate
along the fibrin network strands (Hiramoto et al,
1960). Heparin reduces the incidence of metastases
in some animal cancers, although it is ineffective
on the primary tumour (Retik et al, 1962). Dicou-
marin derivatives such as warfarin are also effect-
ive with some animal experimental cancer
metastases and might also reduce the size of the
primary tumour (Berkarda et al, 1974). Warfarin
also has the ability to uncouple oxidative phos-
phorylation, which might be responsible for
decreasing the mobility of malignant cells
(Thornes et al, 1968).

As a result of these experimental studies and
the observation of coagulation abnormalities in
patients with cancer (Miller et al, 1967) several
clinical studies have been undertaken. Thornes
(1972) treated half his patients receiving therapy
for various cancers with warfarin. He found that
the anticoagulated group as a whole survived
longer. There were a few patients with lung cancer
in this study, but warfarin did not appear to alter
the prognosis. In a non-randomised study anti-
coagulation with heparin in combination with
cytotoxic drugs produced a remission in patients
with carcinoma of the bronchus when they had
failed to respond to radiotherapy and one or two
courses of other chemotherapy (Elias and Bru-
garolas, 1972, Elias et al, 1975). Subsequent studies
have not confirmed these hopeful results (Edlis
et al, 1976; Rohwedder and Sagastome, 1977).
The present study differs from the above in

several respects. All the patients suffered from
small cell carcinoma of the bronchus and had not
received previous radiotherapy or chemotherapy.
The patients were randomly allocated to the anti-
coagulant or control groups and in addition to
heparin and warfarin they were given intravenous
dextran in view of its ability to decrease intra-
vascular thrombosis (Kline et al, 1975).

Methods

Twenty-four patients with a histological diagnosis
of small cell carcinoma of the bronchus were ad-
mitted to the study. Patients were not excluded
because of minor haemoptysis, and they were
assigned to either the anticoagulant or control
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treatment groups according to a table of random
numbers.
Both groups received two induction courses of

chemotherapy at three weekly intervals followed
by maintenance drugs given three times weekly.
Cyclohexylchlorethyl nitrosourea (CCNU) was
given by mouth, but all the other cytotoxic drugs
were given intravenously. The induction course
consisted of 100 mg CCNU (alternate courses
only) on day one and 500 mg cyclophosphamide,
1 mg vincristine, and 15 mg adriamycin, all on
days two, three, and four. Methotrexate, 20 mg,
was given on days two and four. The maintenance
course given as an outpatient consisted of 100 mg
CCNU (alternate courses), 1 g cyclophosphamide,
1 mg vincristine, and 10 mg methotrexate.
The anticoagulant group were given the follow-

ing drugs: 48 hours before each induction course
of cytotoxic drugs they received a loading dose of
5000 IU heparin and then 20000 IU heparin a
day for six days. During the first 24 hours of
anticoagulants they also received 1 1 of dextran
(Rheomacrodex). A loading dose of 25 mg war-
farin was given on the fourth day of heparin
treatment and the dose adjusted to keep the
prothrombin time at 20% of the control value.
Warfarin was stopped before, and was re-
introduced after, the second induction course but
was not stopped for the maintenance courses of
chemotherapy. On the day of the intravenous
maintenance chemotherapy, each patient of the
anticoagulant group also received 5000 IU heparin
contained in 500 ml of dextran over a period of
four hours.
The anticoagulant group consisted of ten men

and two women while the control group had eight
men and four women. All patients had at least
stage T3 disease according to the criteria of the
American Joint Committee for staging lung can-
cer (International Union against Cancer and
American Joint Committee, 1973). Extrathoracic
metastases were sought by clinical, radiological,
and biochemical screening. Bone, liver, and brain
isotope scanning was used when indicated. Bone
marrow was not routinely aspirated.

Results

Extrathoracic metastases were present before
treatment in ten out of 12 patients in the anti-
coagulant group and nine out of 12 of the control
group. The median survival of the combined
groups was 9-28 months. All patients were dead
21 months after starting treatment.
The median survival time for the anticoagulated

group was not significantly different from the

C F Stanford

Comparison of survival after start:ng cytotoxic drug;
in patients with small cell carcinoma of broncehus
treated with or without anticoa8ulants
Group No of Median Significance

patients survival
(months)

Anticoagulants 12 8-85 P>O-05
Controls 12 9 71 P>>O05

control group (P>0-05) (see table). Comparison of
crude survival curves, after all patients had been
at risk for 16 months, shows no differences be-
tween the two groups (see figure).

Haemoptysis increased in one patient after four
months of treatment. His prothrombin time was
less than 5% of the control value because of a
misunderstanding about warfarin dosage. His
haemoglobin did not drop significantly, and sub-
sequent anticoagulant control was satisfactory. No
haemorrhagic complications occurred in the other
patients.
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Discussion

The present report shows that anticoagulants, as
used in this study, do not improve the prognosis of
patients with small cell carcinoma of the
bronchus. The median survival of patients treated
for this disease with chemotherapy (Green et al,
1969; Eagan et al, 1974; Laing et al, 1975; Cohen
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et al, 1977) or chemotherapy combined with radio-
therapy (Bitran et al, 1976; Johnson et al, 1976;
Gilby et al, 1977) has ranged from three to 14
months. The median survival of the patients in
the present study was over nine months, and thus
the cytotoxic regimen gave a satisfactory baseline
for investigation of the effects of anticoagulants.
Since the small cell carcinoma is usually so
responsive to chemotherapy in the initial stages of
the disease (Broder et al, 1977) it may be that any
possible contribution from anticoagulants is rela-
tively small compared to the effect of the cytotoxic
drugs. Metastases have already occurred at the
time of diagnosis in most patients with this car-
cinoma (Vincent et al, 1976) and thus it may be
too late for the anticoagulants to prevent the
establishment of extravascular metastases in the
manner suggested by Wood (1958). If anti-
coagulants are effective they should be able to
prevent extension along the proposed fibrin net-
work and hence stop the increase in size of the
primary and secondary tumours (Hiramoto et al,
1960). This did not happen in the present study.
The beneficial effects of warfarin, used alone in
clinical studies, have become apparent after three
months' treatment (Thornes, 1972). Most of the
patients in the present study survived beyond this
time and still failed to benefit.

Experimental results have shown not only that
heparin fails to control some animal tumours, but
that while apparently decreasing the numbers of
pulmonary metastases it actually increases the
systemic metastases (Hagmar, 1970). This effect
may be due to alteration of the surface charge on
the cancer cell by heparin so that it may produce
some of its apparently beneficial results by a non-
fibrin-related mechanism (Suemasu and Ishikawa,
1970). A simple redistribution of the metastatic
growth to other organs may not be of much
clinical benefit. Aspirin, which acts as a platelet
inhibitor capable of preventing intra-arterial
thrombosis, is ineffective in reducing metastases in
animal experiments (Wood and Hilgard, 1972).
Immune stimulants such as BCG and Coryne-

bacterium parvum may improve the prognosis in
patients with early carcinoma of the lung when
used in addition to other treatment. They have,
however, been unsuccessful in patients with the
small cell variety (Edwards and Whitwell, 1974;
McKneally et al, 1976; Pines, 1976; Israel et al,
1977). In view of this difference in response be-
tween the varieties of carcinoma the results of
the present study should not be used to generalise
about the effect of anticoagulants on adeno-
carcinoma and squamous cell carcinoma. Patients
need increased surveillance to control the heparin

and warfarin dosage, and there is an undoubted
risk of severe haemorrhage especially if anti-
coagulants are combined with platelet depressant
drugs (Edlis et al, 1976). In view of this, future
studies, if undertaken, should be properly
randomised, and a close check must be kept on the
dosage of drugs.

I thank Dr C F Campbell, Dr G Edelstyn, Mr
H M Stevenson, and Mr T B Smiley for advice and
criticism. Mr T Hassard, Department of Statistics,
Queen's University, Belfast, advised in the analysis
of results.
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