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"B, C. G. — FROM TUBERCULOSIS TO CANCER

T. R. BEDI

Summary

Modern information on tumor immunology has prompted the use of
B. C. G. in the control of tumor growth. Traditionally employed in the past as
an antituberculosis -vaccine, B. C. G. appears to have been realized as .an
important therapeutic measure in the treatment of certain tumors, bothin

animals and humans.
effects are outlined.

Since its introduction in 1921, Bacilli
Calmette Guerin (BCG) has been tradi-
onally employed as an antituberculosis
vaccine. Of late, it has been used in the
immuno-prophvlaxis of allied conditions
like leprosy with some success. Now
after five decades of its initial use, it is
indeed, surprising that BCG is the sub-
ject of extensive investigation for its
possible role in the treatment of cancer.
Immunological studies in experimental
cancer revealed that reticuloendothelial
stimulation could check the tumor
growth!. Anumber of bacterial adjuvan-
ts including the tubercle bacillus were
known to be effective immunostimu-
lants?. This prompted many investiga~
tors to employ BCG for its possible
beneficial effect on tumers.8,¢  Several
experimental and clinical studies have
since been carried out and the subject
is briefly reviewed herein.

In experimental animals, the efficacy
of BCG appears to be dependent on
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The possible mechanisms of action-and .its untoward

various factors viz, the dose, the time
and route of administration, the wumor
load and the ‘host’s ability to develop
an immune response.to mycobacterial
antigens.5-13  Immuhosuppression with
antilymphocytic: . serum, . thymectomy,
irradiation- or corticosteroids retards
the effect of BCG.!* Host’s ability to
show an immune response to tumor
associated antigens also. seems to be
important.!® At times, pretreatment with
certain hydrolytic enzymes viz, neurami-
nidase derived from vibrio cholerae or
with mitomycin C has been . shown to
enhance the immunogenecity of tumor
cells.’® For some strange reasons BCG
immunotherapy :proves more effective at
certain sites than others.

Thus it appears that BCG immuno-
therapy proves most effective against
small tumor load in bost with an intact
immune system. However, successful
results have also been obtained in ins-
tances of larger tumors or metastases
with BCG in combination with chemo-
therapy, endocrine ablation, radiation
therapy or surgical removal of the
primary tumor.17,18,19

In humans, BCG has been mostly
employed under two- cirumstances viz.
in cases of clinically apparent skin can-
cers and in . advanced cases of internal
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malignancies having either metastases or
residual tumors from. unsuccessful sur-
gical, radiation or chemotherapy. BCG
has been used alone or in combination
with chemotherapy. Malignant mela-
noma, basal cell epithelioma, squamous
cell carcinoma, mycosis fungoides, lym-
phangiosarcoma, Kaposi’s sarcoma and
secondary cutaneous metasiases from
breast and colon carcinoma have al}
been treated with BCG with variable
success.?0,21.22  Jntralesional injections
of BCG or PPD have proved rather
effective and an initial oral or intrader-
mal BCG administration appears to
have enhanced the therapeutic effect of
BCG in these cases. However BCG seems
to have little effect on visceral metastases.
Donaldson? has reported better survival
rates in 32 patients with advanced squa-
mous cell carcinoma of the head and
neck with a combination of BCG, metho-
trexate and isoniazide than with metho-
trexate alone, thereby showing the
superior effect of combined therapy.

Of the various tumors, BCG has
produced most *@ramatic and gratifying
results in the treatment of metastatic
melanomas?. In about 90 percent of
patients, BCG injected into the nodules
" of metastatic melanoma caused infiam-
“matory reaction and subsequent regres-
sion. In a fewer percentage of patients
even the untreated nodules in the near
vicinity subsided. Distant or visceral me-
tastases, however did not show any reg-
ression. In general tumor regression has
been restricted to patients with positive
*immune response tuberculin.?®* The reg-
ression of:nodules in the immediate vici-
nity . has been related to a systemic
response to tumor associated antigens
through mechanisms discussed laver. It
may, however, be added here that res-
ponse to tuberculin per se may not beas
important Cord factor (trehalose-6-6
‘dimycolate)-a lipid isolated from myco-
bacterial cell walls can delay tumoroge-
nesis and it does not induce tuberculin
sensitivity.?6 Some recent observations

suggest an accelerated tumor growth
following BCG injection in the primary
lesion of malignant melanoma.2%,28 BCG
immunotherapy has also been shown to
be successful in acute and chronic leuke-
mias and Burkitt’s lympoma. These are
of little interest to dermatologists and
shall not be reviewed here.

The mechanism as to how BCG inhi-
bits carcinogenesis, suppresses tumorl
growth and causes its regression is not
clear. Various speculations have been
made.2%,30 It has been attributed to
stimulation of immune surveillance.
Carcinogenic agents in addition to
induction of mutant clones are known
to depress both cellular and humoral
immunity. BCG could reverse the
immunosuppressive effect of such carci-
nogens, Tumor cells have recently been
shown to possess certain antiphlogistic
properties producing chemotactic factor
inactivator (CF1).31 BCG could block
this thereby giving a chance to body
defenses to deal with the tumor cells.
Animals injected with BCG are known
to resist certain virus infections and the
intravenous injection of tuberculin can
stimulate the release of interferon in
BCG immune mice. Then, possibly
BCG could modify the effect of some
carcinogenic viruses in favor of the host.
It is also believed that BCG at the site
of injection attracts lymphocytes and
macrophages in proportions which can
effectively deal with the tumor cells in
the immedtate vicinity. Under circum-
stances of systemic administration of
BCG, the heightened state of immune
system thus achieved responds in a
fashion to produce antibodies agaiist
the tumor associated antigens thereby
destroying the tumor cells,

Any new therapy has its complica-
tions and so does immunotherapy with
BCG. Local extensive ulcerations asso-
ciated with regional lymphadenopathy
have been observed following intrale-
sional injection of BCG.32 Severe febrile
episodes, myalgia, generalized malaise,
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granulomatous - hepatitis, . erythema
nodosum, pancytopenia, hypersensitivity
reactions including anaphylaxis and
even deaths have been reported3s,ss,
Undoubtedly, immunostimulation pro-
perty of BCG opens many new avenues
for use in a number of diseases associa-
ted with immunosuppression. However,
it is not without hazard and should be
undertaken with care.
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