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Immunological Approach for Control of
Mycobacterium avium-intracellulare Infections

in AIDS—an Hypothesis

Acquired immunodeficiency syndrome
(AIDS), characterized by a wide spectrum
of opportunistic infections, is caused by a
group oflymphocytotropic retroviruscs, now
designated as human immunodeficiency vi-
ruses (HIV).' - ' These cytopathic viruses
preferentially infect CD4+ 5 Among
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the opportunistic infections, infections due
to atypical mycobacteria, chiefly the My-
cobczcteriitin avium - intracellulare (MAI)
group of organisms, are frequently observed
in the developed countries.`'-'' In drug abus-
ers, Haitians in the U.S.A., and in Africans,
AIDS is often associated with a high inci-
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dence of tuberculosis.' - ' 2 It thus appears that
AIDS patients exhibit increased suscepti-
bility to mycobacterial infections.

The MAI group of organisms are ubiq-
uitous environmental mycobacteria of very
low virulence. 8 • 13 Their frequent isolation
in AIDS patients could simply be attributed
to severe T-cell immune deficiency caused
by the virus. This is to some extent sup-
ported by the observation that, besides MAI,
a host of opportunistic agents have also been
isolated from these patients.' - ' However,
certain features of MAI infections cannot
be explained merely on the basis of this as-
sumption. Infections due to MAI and H.
tuberculosis occur even in AIDS-related
complexes (ARC), suggesting that a severe
immune deficiency is not a prerequisite for
the occurrence of such infections.'' ' 5 Fur-
ther, observations suggest that immunity
against MAI may be selectively affected in
AIDS. The types of atypical mycobacteria
isolated from AIDS patients are somewhat
different from those seen in immunodefi-
ciencies associated with other conditions.' 6

Thus M. kansasii and M. tuberculosis, which
are frequently isolated from patients with
silicosis and terminal renal transplantation
cases, are rare in Caucasian AIDS patients
in the U.S.A.' 7 . 18 Likewise, M. .s.crolUla-
ceion infections, which are relatively com-
mon in children, are virtually absent in
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AIDS patients.' 6 . ' 9 . 2" Even within MAI,
certain serotypes are more frequently iso-
lated. In one study 77% of the isolates were
serovar 4, which is in contrast to the sero-
types of MAI isolated from a variety of oth-
er human diseases. 2 • "

These features suggest that MAI may not
just be a passenger opportunistic infection,
but that HIV has, in certain cases, a special
preference for T cells involved in immunity
against mycobacterial infections.'. ' 2 ' 16 The
outcome of the host-parasite interaction is
decided by the balance between host im-
munity and the virulence of the organism.
The genetic background of the host plays a
dominant role in host immunity. This is
best illustrated in mice, in which animals
of specific genetic combinations can be bred
at will. The immune response is governed
by Ir genes located in the H-2 complex."
Resistance of mice to bacterial (including
MAI), viral, protozoal, and fungal infec-
tions is dependent upon their genetic make-
up.''- '' Several studies have been conduct-
ed in man to determine the relationship of
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the HLA pattern to susceptibility to infec-
tions."'" Human beings exhibit a broad
range of susceptibility for the development
of leprosy, a mycobacterial disorder widely
prevalent in developing countries."• 36 De-
pending upon their immunity, individuals
could be completely resistant or can develop
the mild, localized tuberculoid or the se-
vere, disseminated lepromatous varieties of
leprosy. 37 In the same way, there could be
differences in host susceptibility to MAI.
Normally, even subjects with a very weak
immunity are resistant to MAI. However,
an attack of HIV may tilt the balance, par-
ticularly in individuals with a weak im-
munity, favoring a disseminated MAI in-
fection. As a consequence, there would be
antigenic overloading. Also, proliferating
MAI would put an additional burden on the
host's nutrition and, in some cases, generate
"immunosuppressive" metabolites,'" fur-
ther compromising host immunity and
making such individuals susceptible to fresh
attacks of the HIV infection. A vicious circle
may thus be established, culminating in un-
abated multiplication of MAI which results
in full-blown AIDS. Boosting of the MAI-
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specific immunity in such individuals either
before the HIV infection or in the pre-AIDS
stage, could strengthen their defenses against
MAI infection.

No single laboratory immunological pa-
rameter is diagnostic of AIDS. The disease
is, however, consistently associated with
lymphopenia, a reduction in the T4:T8 ratio
as a result of loss of the former, anergy to
a variety of recall antigens, diminished iii
vitro T-cell responses, and a paradoxical
aberrant increase in the level of circulating
immunoglobulins. In addition to these fea-
tures, there are also reports of diminished
production of interleukin 2 (IL-2) and de-
fective expression of IL-2 receptors.'`'

Immunology of leprosy vis-a-vis AIDS.
The tissue lesions induced by MAI in AIDS
patients are predominantly composed of
macrophages, 40 . 4 I lack lymphocytes, and
resemble those seen in patients with lep-
romatous leprosy (LL) which is a disorder
due to defective immunity to Al. leprae. 42-44

As in AIDS, LL lesions are loaded with slow-
growing mycobacteria —Al. leprae. Also,
immunological changes in the LL patients
have many similarities with those observed
in AIDS patients. For example, as in AIDS,
in LL also there are reports of lympho-
penia, 45 a reduction in the T4:T8 ratio, 46 - 47
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depression of both in vivo and in vitro
T-cell responses, and an increase in immu-
noglobulin levels. 44 . 45 Some workers have
reported diminished production of IL-2 and
defective expression of IL-2 receptors in LL
patients. 43 However, unlike AIDS, the im-
mune nonresponsiveness in LL is highly
specific to Al. leprae. 42 ' 44 ' 48 A reduction in
helper (T4) cells and, consequently, in the
T4:T8 ratio is observed only in untreated
LL patients who are highly bacilliferous. In
treated cases with a low bacterial index, the
number ofcirculating T4 cells and the blood
T4:T8 ratio return to normal:4 ' In other
words, alterations in T4 as well as the T4:T8
ratio are dependent on the tissue bacillary
load. By the same analogy, a heavy tissue
load of MAI could aggravate immune de-
ficiency in AIDS patients.

If, as has been suggested by Collins,'' MAI
infection has a putative role in the patho-
genesis of AIDS, a suitable vaccine to boost
immunity, particularly in the high-risk sub-
jects, could protect them against MAI even
when they are infected with HIV. There are
hardly any laboratory parameters which
could be used to identify subjects with weak
immunity to MAI. However, in view of the
many similarities in the immunological
profiles and local tissue responses between
AIDS and LL patients, some of the lessons
learned from leprosy might be useful spe-
cifically to identify those individuals with
weak immunity against MAI.

Generally, a 48-72 hour skin test re-
sponse to recall antigens has been used as a
laboratory parameter of cell-mediated im-
munity (CMI), which is the dominant host
defense against intracellular parasites.
However, it often denotes sensitization and
may not necessarily be a reflection of the
host defense. This is best illustrated by the
results of the tuberculin reaction. In leprosy,

46 Wallach, D., Cottenot, F. and Bach, M.-A. Im-
balances in T cell subpopulations in lepromatous lep-
rosy. Int. J. Lepr. 50 (1982) 282-290.

Mshana, R. N., Haregcwoin, A., Harboe, M. and
Belehu, A. Thymus dependent lymphocytes in leprosy.
I. T lymphocyte subpopulations defined by monoclo-
nal antibodies. Int. J. Lepr. 50 (1982) 291-296.

" Faber, W. R., Leiker, D. L., Nengerman, I. M.,
Zeizlemaker, W. P. and Schellekens, P. T. Lymphocyte
transformation test in leprosy: decreased lymphocyte
reactivity to M. leprae in lepromatous leprosy with no
evidence of generalized impairment. Infect. Immun.
22 (1978) 649-656.

two types of tests arc employed. 36 • 4 ' Soluble
antigens induce a tuberculin-type reaction
that reaches a peak between 48 and 72 hours.
Like the tuberculin reaction, the response
to the soluble antigens is an indication of
exposure to Al. leprae. On the other hand,
in the Mitsuda test a particulate antigen of
Al. leprae is used which gives a biphasic
reaction. The response at 48-72 hours is
weak and inconsistent, but at the site of in-
jection a small induration, which peaks at
3-4 weeks, is observed.

Mitsuda reactivity is observed in more
than 80% of the healthy population residing
in leprosy-endemic areas.''' The proportion
ofresponders is not very much different even
in leprosy-free areas, although in them the
reaction tends to be weaker. No significant
differences are observed in the proportions
of responders between household contacts
of LL patients and those who did not reside
with the patients. 51 These observations in-
dicate that constitutional rather than envi-
ronmental factors (exposure to Al. leprae
antigens) play a dominant role in the genesis
of the Mitsuda reaction. Although the
mechanism of the Mitsuda reaction is not
fully understood, the available clinical, lab-
oratory and experimental evidence clearly
shows that the reaction is closely linked with
the capacity of the host to effectively handle
AI leprae. 36 ' 37 ' 51 ' 52 Thus, in LL patients,
who represent one end of the leprosy spec-
trum, the Mitsuda reaction is consistently
negative; the patients exhibit diffuse lesions;
and their tissues are laden with Al. leprae.
On the other hand, in the paucibacillary
tuberculoid (TT) variety the Mitsuda reac-
tion is strongly positive. 37 TT patients ex-
hibit one or two hypopigmented anesthetic
skin patches and their tissues contain very
small numbers of M. leprae. Epidemiolog-
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leprosy. Ethiop. Med. J. 21 (1983) 233-242.
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138.
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ical studies have shown that Mitsuda-neg-
ative individuals in leprosy-endemic areas
run a high risk of contacting the leproma-
tous or near lepromatous forms of the dis-
ease which arc not seen in those who are
Mitsuda positive. 5 ' Leprosy has been suc-
cessfully induced in armadillos" and mon-
keys." However, not all armadillos inocu-
lated with A/. leprae develop the disease.
According to Job and his coworkers, 52 Mit-
suda-positive animals are relatively resis-
tant to the disease. Experimentally induced
lepromatous leprosy is observed only in lep-
romin-negative monkeys." The interpre-
tation of the Mitsuda test could be further
improved if histology is taken into ac-
count:" On the basis of the histology, the
locally induced granuloma can be classified
as: a) predominantly consisting of macro-
phages with a paucity of lymphocytes and
b) well-formed granulomas with giant cells,
epithelioid cells, and lymphocytes. The sec-
ond category represents an immune gran-
uloma.

Reference has already been made to the
similarity in the immunological profiles of
AIDS and LL patients. Further, in immu-
nocompromised individuals, both M. lep-
rae and MAI induce granulomas consisting
predominantly of macrophages and lacking
lymphocytes:m. 4 ' For these reasons, we feel
that a Mitsuda-type reaction, using partic-
ulate antigen(s) of MAI, might be useful to
screen the high-risk groups. Those who show
a weak response, as evidenced by a small
induration and a histology consisting pre-
dominantly of macrophages, are probably
the subjects with weak immunity to MAI.
Such subjects could be given a suitable vac-
cine to boost their immunity.

Principles of vaccine development. Two
approaches that have been used in the de-
velopment of an antileprosy vaccine could
be followed. Intradermal administration of
killed M. leprae induces in LL patients only
a macrophage granuloma lacking lympho-

Kirchheimer, W. F. and Storrs, E. E. Attempts to
establish the armadillo (Dasvpus novemeinetus Linn)
as a model for the study of leprosy. 1. Report of lepro-
matoid leprosy in an experimentally infected arma-
dillo. Int. J. Lepr. 39 (1971) 693-702.

Wolf, R. H., Gormus, B. J., Martin, L. N., Baskin,
G. B., Walsh, G. P., Meyers, W. M. and I3inford, C.
H. Experimental leprosy in three species of monkeys.
Science 227 (1985) 529-531.

cytes. But when a mixture of M. leprae plus
BCG is used, a lymphocyte-rich, epithe-
lioid-cell granuloma consisting of giant cells
(immune granuloma) is formed." This ob-
servation forms the basis of the "mixed"
antileprosy vaccine containing heat-killed
Al. leprae plus BCG that is curently
undergoing field trials in Venezuela. 56 A
similar approach could be followed to de-
velop a suitable mixed vaccine to boost im-
munity against MAI, especially in the high-
risk subjects with weak immunity. Such a
mixed vaccine could contain either two or
more members of the MAI complex or a
member of the complex plus allied immu-
nogenic mycobacteria. Appropriate com-
bination(s) could be selected using the
above-mentioned procedure followed in the
development of the mixed antileprosy vac-
cine.

At the Cancer Research Institute in Bom-
bay, a somewhat different approach using a
cultivable organism antigenically closely re-
lated to M. leprae has been followed. The
Institute has repeatedly isolated, during the
last 30 years, a group of slow-growing cul-
tivable mycobacteria, named ICRC, from
human lepromas. The "Mycobacterium
ICRC," which belongs to the MAI complex,
has many biochemical and immunological
characteristics in common with leprosy ba-
cilli:57 • 5 s A number of other nonpathogenic
mycobacteria have been isolated from lep-
romas." The cultivable leprosy-derived
mycobacteria arc probably "passenger or-
ganisms" that could be described in a broad
sense as "local opportunistic infections" re-
stricted only to lepromas.

Convit, J. and Ulrich, M. General ideas concern-
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during the Eleventh International Leprosy Congress.
Int. J. Lepr. 46 (1978) 61-63.
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Int. J. Lepr. 51 (1983) 531-539.

57 Chirmule, N. B., Mulherkar, R. and Deo, M. G.
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to isolation of immunogenic sub-unit. Int. Arch. Al-
lergy Appl. Immunol. 1988 (in press).

" Deo, M. G., Bapat, C. V., Bhalerao, V., Chatur-
vedi, R. M., Chulawala, R. G. and Bhatki, W. S. An-
tileprosy potentials of the ICRC vaccine: a study in
patients and healthy volunteers. Int. J. Lepr. 51 (1983)
540-549.

5 ' Draper, P. Leprosy review: the bacteriology of Mr-
cobacterium leprae. Int. J. Lepr. 51 (1983) 563-575.
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Interestingly, a vaccine prepared from
killed ICRC bacilli has been able to break
the nonresponsiveness to M. leproe, even
in the highly bacilli ferous LL patients, so
that after vaccination these patients are able
to mount cellular immunity against the or-
ganisms. 57 . 6" Studies from this laboratory
indicate that the vaccinated patients exhibit
an increase in the T4:T8 ratio, as well as an
improvement in both in vivo and in vitro
T-cell responses. Circulating anti-M. /eprae
antibodies are also decreased after vacci-
nation!'' A vaccine prepared from the ICRC
bacillus, a "passenger organism," has thus
been able to reverse the immune defect in
LL, even in the presence of tremendous my-
cobacterial load.

We are conscious of the fact that, in the
present state of knowledge, the mechanisms
of immune deficiency in the two disorders,
namely, AIDS and lepromatous leprosy, are
different. However, as discussed below, even
the AIDS patients, who exhibit severe im-
mune deficiency, are still able to respond to
a number of vaccines. In light of this, at-
tempts could be made to develop a suitable
vaccine against the MAI infection using the
principle followed in the preparation of an-
tileprosy vaccines.

Immunoprophylaxis and immunotherapy
against mycobacteriosis in AIDS. AIDS
has a long incubation period during which
HIV lies dormant in the infected T4 cells,
the main target for the virus. Altholigh the
exact mechanisms by which a carrier or an
AIDS-related complex (ARC) patient de-
velops full-blown AIDS are not understood,
considerable importance is being attached
to cofactors, especially to concurrent infec-
tions.• 62.6'' It is believed that the cofactors
induce proliferation of the already infected
CD4+ cells, resulting in their destruction
and hence the concomitant immune defi-

Chaturvedi, R. M., Chirmule, N. B., Ycllapurkar,
M. V., Shaikh, S. U. and Deo, M. G. EflCcts of ICRC
antileprosy vaccine in healthy subjects. Int. J. Lepr. 55
(1987) 657-666.

61 Chirmulc, N. B. ICRC Anti-leprosy Vaccine: Im-
munological and Biochemical Studies, Ph.D. thesis,
Bombay University, India, 1986.

62 Salk, J. Prospects for the control of AIDS by im-
munizing scropositive individuals. Nature 327 (1987)
473-476.

" Klatzmann, D. and Gluckman, J. C. HIV infec-
tion: facts and hypotheses. Immunol. Today 7 (1986)
291-296.

ciency. However, it has been shown that
only 5% to 10% of the CD4+ cells actually
carry the receptor for HIV." Further, using
radioactive nucleotide probes, it has been
demonstrated that only 1:100,000 periph-
eral blood mononuclear cells express viral
RNA, even in AIDS patients." These stud-
ies indicate that the immune deficiency can-
not be totally ascribed to the direct cyto-
pathic effects of the HIV.

Probably due to preoccupation with HIV,
the possibility of concurrent infections being
responsible for aggravating the immune de-
ficiency has not received the attention it de-
serves. As mentioned earlier, there is evi-
dence which shows that MAI infection could
play a putative role in the pathogenesis of
AIDS." Recent studies have shown the fre-
quent occurrence of tuberculosis in AIDS
patients, particularly in drug abusers," Hai-
tians," and Africans." Often tuberculosis has
been diagnosed even before the overt dem-
onstration of immune deficiency.14, 15 The
association is so strong that it is now being
debated whether M. tuberculosis infection
is not a predisposing factor for AIDS in cer-
tain groups.'s In fact, it has recently been
proposed that tuberculin-positive, high-risk
groups be given chemoprophylaxis with the
daily administration of isoniazid.' 2 Chemo-
prophylaxis, as a control modality, has not
only many lacunae but also serious opera-
tional problems. What is true for tubercu-
losis may be equally applicable to MAI in-
fections. Being organisms of low virulence,
MAI infections may remain subclinical for
a long time. Like tuberculosis, therefore,
MAI infection may occur long before the
immune system is seriously compromised.
There is, thus, a good case for attempting
immunoprophylaxis against mycobacterial
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Gruest, J., Guetard, D., Hercend, T., Gluckman, J. C.
and Montagnier, L. T lymphocyte T4 molecule be-
haves as the receptor for human retrovirus LAV. Na-
ture 312 (1984) 767-768.
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Wong-Staal, F. Detection of lymphocytes expressing
human T-lymphotropic virus type III in lymph nodes
and peripheral blood from infected individuals by in
situ hybridization. Proc. Natl. Acad. Sci. U.S.A. 83
(1986) 772-776.

Handwerger, S., Mildvan, D., Senie, R. and
McKinley, F. W. Tuberculosis and the acquired im-
munodeficiency syndrome at a New York City Hos-
pital: 1978-1985. Chest 91 (1987) 176-180.
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infections in high-risk groups, particularly
in individuals with weak immunity if they
could be identified by a suitable laboratory,
Mitsuda-like test.

What about vaccination of HIV carriers,
ARC, or even AIDS patients? It may be
argued that vaccination may precipitate the
disease in the first two conditions, and in
the last it may worsen the clinical course by
activating the already virally infected CD4+
cells, resulting in their destruction. In fact
Radfield, et a/. 67 have recently reported a
case of an HIV seropositive military recruit
who developed AIDS after a smallpox vac-
cination. That this is coincidental, however,
cannot he ruled out when one weighs other
evidence, particularly the data on other vac-
cines. Thus, Nelson (quoted by Halsey and
Henderson)" found no evidence of pro-
gression of HIV disease or a rise in the level
of p24 antigen in 105 HIV-seropositive men
given the polyvalent pneumococcal vaccine
and four influenza vaccines. Likewise, no
adverse reactions to immunization with live
oral poliomyelitis, measles, mumps or ru-
bella vaccines have been observed. Even in
infants who received live vaccines after the
onset of symptomatic HIV infection no
worsening was observed, and the infants ex-
hibited good immune response to vacci-
nation."

Another point to consider is that the AIDS
patient may be nonresponsive to vaccines
because his immune system could be sup-
pressed due to heavy MAI infection, espe-
cially when it is considered that components
of some mycobacteria can induce immu-
nosuppression. 38 However, it has been
shown that heavy mycobacterial infection
does not totally suppress the immune sys-
tem in experimental animals. Thus, mice
heavily infected with M. kansasii and MAI
continue to respond to other antigens."' 70

" Redfield, R. R., Wright, D. C., James, W. D., Jones,
T. S., Brown, C. and Burke, D. Disseminated vaccinia
in a military recruit with human immunodeficiency
virus (HIV) disease. N. Engl. J. Med. 316 (1987) 673-
676.

68 Halsey, N. A. and Henderson, D. A. HIV infection
and immunization against other agents. N. Engl. J.
Med. 316 (1987) 683-685.

" Orme, I. M. and Collins, F. NI. Immune response
to atypical mycobacteria: immunocompetence of
heavily infected mice measured in vivo fails to sub-
stantiate immunosuppression data obtained in vitro.
Infect. Immun. 43 (1984) 32-37.

This may be true also in the AIDS patient
who, as mentioned above, is able to mount
an immune response even to vaccines
against viruses which, like MAI, are intra-
cellular parasites. These observations in-
dicate that the immune system of the AIDS
patient is still capable of responding to a
variety of antigens/vaccines.

As mentioned above there is a prepon-
derance of certain strains of MAI in AIDS,
and perhaps the immune system associated
with other strains remains unaffected. Ac-
cording to Mackness, 7 ' vaccination with an
intracellular parasite results also in a non-
specific stimulation of macrophages which
then exhibit enhanced killing of unrelated
organisms. By the same analogy, vaccina-
tion with a member of MAI other than the
one isolated from the patient could result
in destruction of the MAI organisms already
present in the ARC or even in the AIDS
patient. Therefore, a vaccine containing an-
tigenically crossreacting MAI might not only
induce antigen specific immunity but also
stimulate nonspecific effector mechanisms.

Recently, it has been reported that a 29-
year-old AIDS patient developed dissemi-
nated M. bovis infection following BCG
vaccination.'' Live mycobacterial vaccines
should therefore be avoided in AIDS pa-
tients. 73 However, it has been shown that,
in the case of some mycobacteria, antige-
nicity is not destroyed by heat killing. 74 L 75

If this were true of the MAI, a killed vaccine,
which would be safe, could be given even
to AIDS patients.

A number of strains (scrotypes) of MAI
have been identified. 7 '' Ideally, the vaccine

Hepper, K. P. and Collins, F. M. Immune re-
sponsiveness in mice heavily infected with M•cobac-
terium kansasii. Immunology 53 (1984) 357-364.
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nodeficiency syndrome MMWR 34 (1986) 227-228.
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The expanded programme of immunization. World
Health Forum 8 (1987) 208-214.
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ham, R. Heat stability of Mycobacterium leprae im-
munogenicity. Infect. Immun. 22 (1978) 87-93.
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should give protection against all of the
strains. One of the ways this could be
achieved would be to use a polyvalent vac-
cine containing a large number of killed MAI
serotypes. On the other hand, if the im-
munogenic components of different strains
could be identified, a polyvalent vaccine
containing such components of different
strains of MAI could be used. This approach
has been used for the development of a
polyvalent pneumococcal vaccine which
contains capsular polysaccharide from a
number of strains of pneumococci. 77 From
the ICRC bacilli, we have recently isolated
a very high molecular glycolipoprotein,
named PP-1, with an apparent molecular
weight of 1,000,000. 57 PP-I appears to be
the dominant immunogen of the organism
because it brings about lepromin conver-
sion in both LL patients and their lepromin-
negative, healthy, household contacts: 78 . 79

The chemical nature of PP-1 suggests that
it is probably a component of the cell
membrane. Several studies have shown that
cell-surface glycoproteins are good immu-
nogens, and they have been used in the
preparation of vaccines:17 ' 80-82 A similar
approach could be followed for vaccination
against MAI infection in AIDS patients. A
polyvalent vaccine containing PP-I frac-
tions of a number of strains of MAI could
be used. Being a non-live vaccine, it could
be given even to ARC and AIDS patients
without the danger of producing dissemi-
nated mycobacterial disease.

7 ' LaForce, F. NI. and Eickhoff, T. C. Pneumococcal
vaccine: the evidence mounts. Ann. Intern. Med. 104
(1986) 110-112.
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On the practical side, the vaccine should
be used in small antigenic doses and its
effects on the immune system assessed by
using suitable laboratory parameters,
especially with reference to T-cell functions.
Simultaneously, investigations using full-
vaccine doses could be conducted in suit-
able animal models (chimpanzees, ma-
caques, etc."-" 5) to see if they could be bene-
fitted by a polyvalent vaccine containing a
number of killed strains of MAI or their
PP-I fractions. The macaques are especially
suitable because a naturally occurring AIDS-
like syndrome due to a retrovirus (simian
T-lymphocytotropic virus or STLV-III),
which has many similarities with HIV, has
been described in them. The affected ani-
mals show clinicopathological features, in-
cluding MAI infections, similar to those seen
in human AIDS.

Concluding remarks. The best way to pre-
vent AIDS would be to develop a vaccine
specific against the causative agent. At-
tempts are being made in that direction by
a number of laboratories around the world.
However, a major problem in the devel-
opment of such a vaccine is the marked
antigenic variation observed in different
isolates of HIV. Simultaneous attempts
should therefore be made to develop strat-
egies to contain some of the major oppor-
tunistic infections that may play putative
roles in the pathogenesis of AIDS. MAI is
one such infection which accounts for about
30% of the opportunistic infections in AIDS.
In certain groups, AIDS is also frequently
associated with M. tuberculosis infection.
Association of mycobacteria is so strong that
it is considered by some workers as a pre-
disposing factor for AIDS. Further, it has
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been suggested that tuberculin-positive,
high-risk subjects be given chemoprophy-
laxis for tuberculosis. Chemoprophylaxis
has several conceptual and operational
problems. Also, such an approach is not
feasible for MAI infection, which is one of
the most difficult infections to treat, since
the organisms are resistant to most of the
available drugs. In light of the above, immu-
noprophylaxis, which would be a cost-effective
and operationally feasible preventive strat-
egy, should be seriously considered—pro-
vided a suitable, preferably polyvalent, vac-
cine could be developed.

This editorial may appear somewhat
speculative but our hypotheses are entirely
testable. In the absence of any fully effective
strategy, some novel approach is needed to
tackle the AIDS problem, a problem that is
acquiring alarming dimensions and threat-

ens to be the worst killer of mankind in the
years to come. For these reasons, in our
view, both approaches—a) identification of
subjects with weak immunity against MAI,
and b) vaccination of high-risk healthy sub-
jects, as well as HIV carriers and ARC and
AIDS patients, using the above-mentioned
modalities—are worthy of serious consid-
eration. Such vaccines may not be curative,
but by providing immunity against a com-
mon opportunistic infection they may pro-
long disease-free life, giving host defenses a
better chance to cope with the deadly virus.

—M. G. Deo, M.D., Ph.D.,
F.A.M.S., F.N.A.

Research Director
Cancer Research Institute
Parel, Bombay 400012, India
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