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COMMUNITY HEALTH SERVICE

The present generation has probably for the first time in history shown
real motivating concern about the problem of Primary Health Care and
evinced the political will to take concrete steps in this direction. The Bhore
Committee in 1946 for the first time suggested a solution. A number of
schemes have since then been advocated and partially implemented. The
impact, however, has been far from satisfactory. A scheme, acceptable to all,
fqaltlsitl)le_ economically and from the point of personnel and yet effective, is
still elusive.

Meanwhile, the debate goes on. Should the Primary Health Care be
provided on the conventional lines, even if it is not, for obvious reasons, a
minor replica of the service being provided at present in the urban and semi-
urban parts of the country? Should the service be delivered through bare-foot
doctors or surrogate doctors? Should the para-medical health workers be uni-
purpose or entirely multipurpose? What should be the quantum of their
training, the scope and extent of their duties and their limitations? Should the
service be based on the practice of Allopathy or should it be a pot pourri of
Allopathy, Homeopathy, Ayurvedic, Unani and what not?

Whatever be the ultimately accepted pattern of the health care, it is
obvious that it has to be practical and non-formal. It should be designed in
keeping with the local customs and traditions. It should not only be curative
but also promotive and preventive. It should be feasible economically. And
above all, it should be acceptable to the community, and delivered preferably
by one of the underserved community’s own member. The recently introduced
Community Health Scheme, while fulfilling some of these criteria in respect
of general health has many shortcomings. And, alas, it is woefully deficient in
respect of tuberculosis care.

The Community Health Worker’s (C.H.W.) Manual makes just one
reference to tuberculosis! It says that B.C.G. vaccination should be made
available to every child before the age of one year. No one to-day believes that
B.C.G. alone will or can bring tuberculosis under control. The only other
reference which indirectly applies to tuberculosis, without saying so, is the
action prescribed for those having cough. It is mentioned that such persons
should be isolated, especially from children; should be advised to cover their
nose while coughing and sneezing and should not spit indiscriminately. Isola-
tion, even if necessary, would by and large, be impracticable for any length of
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time. Covering the nose (and not the mouth) will not stop dissemination of
droplets, when coughing. The only relevant and important advice for such
persons viz. to get their sputum examined and to take regular treatment if
found tuberculous is conspicuous by its omission.

Tuberculosis is a major health problem and any scheme of Primary
Health Care must include the following minimum provisions, in addition to
B.C.G. vaccination :-

1. Examination of sputum by direct smear of all those having cough
and sputum, with or without fever, chest pain and haemoptysis.

2. Facility for collection of anti-tuberculosis drugs as near the resid-
ence as possible.

3. Means for prevention and retrieval of drug default.

There should be no difficulty in including the last in the schedule of
regular duties of the C.H.Ws. There should also be no objection in incorpora-
ting preparation of sputum smeares in the job chart of the C.H.W. For, after
all, if he is being required and taught to make blood smears when Malaria is
suspected, there can be no reason why he cannot make smears of the sputum
of suspects, fix these and send to the nearest microscopy centre exactly as in
the case of blood smears. The expertise needed for collecting sputum and
making and fixing smears is definitely less than that required for making blood
smears. Many microscopy centres, even now, are getting this work done by
sweepers on other class IV staff, if no laboratory technician is available. Any
one, even an illiterat person, with just a little intelligence can be taught to
do so within a few days.

Regarding drug distribution, it is an accepted fact that facilities to
collect drugs at nearby centres help to reduce drug default. C.H.Ws are to
be provided at the rate of one per village or one per thousand of the popula-
tion for the larger villages. It would therefore be logical that drug distribution
in accordance with the instructions of the D.T.C. or the P.H.I. doctor should
also be the responsibility of the C.H.W. But before that is done, the
possibility of misuse or abuse of drugs has to be safeguarded. If he is tempted
to use these drugs, on his own, without proper diagnosis at the D.T.C. or
P.H.L for every case of cough etc., the consequences will be frightful.

It is, therefore, essential that the diagnosis of tuberculosis must first
be made by the D.T.C. or P.H.I, and the regimen, dose etc, decided by the
diagnosing physician before they are allowed to 1ssue any anti-tuberculous
drug stocked by them. Their training must also include proper maintenance
of records and ability to identify evidence of intolerance of the anti-
tuberculous drugs to Ize disEensed by them (which in this case will only
be INH and thiacetazone). Their manual must clearly specify the conditions
under which they can issue drugs and for what period and conditions
under which drugs should be stopped and the patients referered to the
nearest health centre for further advice.
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The scheme has already been introduced and is functioning in many
villages. Training of workers is in full swing. It is imperative that the
manual should be quickly revised and suggestions made above in respect of
sputum examination, drug distribution and regularity of treatment be included
in the revised version. These additional but nevertheless essential responsi-
bilities are well within their capability and are not likely to increase their
work load to any appreciable extent, but will pay handsome dividend in
respect of tuberculosis control.
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FUNGUS DISEASE OF THE LUNG

S.C. CHAKRAVARTY*
(Formerly of V.P. Chest Institute, University of Delhi, Delhi)

Fungi can be differentiated from bacteria by
their bigger size, cell wall which consists of Chitin
and their method of reproduction by budding
and branching of hyphae.

Fungal affection of lung may be termed as
deep mycosis or systemic mycosis. Fungus disease
of lung may be classified according to the types
of fungi.

A. Diseases caused by endogenous fungi
(i.e. fungi which are present in normal people as
harmless commensal but on occasions cause
diseases).

1.  Actimomyces Israelii causes Actino-
mycosis.
2. Candida albicans causes candidiasis.

B. Diseases caused by Exogenous fungi
(i.e. fungi which come from outside of body).

(i) Yeast and yeast-like fungi.

(a) Cryptococcus neoformans causes
Cryptococcosis.

(i1) Filamentous fungi.

(a) Nocardia asteroides causes Nocar-
diosis.

(b) Aspergillus fumigatus causes Asper-
gillosis.

(c) Rhizopus species causes Mucor-
mycosis (Phycomycosis).

(ii1) Dimorphic fungi (Fungi which have two
phases i.e., yeast phase and filamentous

phase).

(a) Histoplasma capsulatum causes
Histoplasmosis.

(b) Blastomyces dermititidis causes
Blastomycosis.

(¢) Coccidioidomyces immitis causes
Coccidioidomycosis.

(d) Sporotrichum (Sporothrix) Schen-

ckii causes Sporotricosis.

Diagnostic work up

If the physician keeps in mind fungus infec-
tion of lung in differential diagnosis the chance of
diagnosis of fungus disease of lung will be multi-
plied.

Fungus infection is more common in follow-
ing conditions:

1. Due to reduced cell mediated immunity
in immunosuppressive therapy; 2. Due to inhibi-
tion of host cell response in Corticosteroid
therapy; 3. In leukopenia specially white cells
below 1500 per cu. mm. ; 4. Renal failure due to
impaired immunoglobulin synthesis; 5. Diabetes
mellitus; 6. Leukemia; 7. Prolonged antibiotic
therapy; 8. Pulmonary disease due to tissue
destruction; 9. Lymphomas. 10. In prolonged
intravenous catheterisation specially candidiasis.

There are certain conditions which should
be looked with suspicion for fungus

diseases:

1. Pneumonia not responding to antibacterial
treatment; 2. Undiagnosed fever in a patient
treated with corticoids, antibacterial or immuno-
suppressive drugs; 3.0ral and pharyngeal ulcera-
tions; 4. Draining Sinuses of skin; 5. Meningitis
and brain abscess; 6. After surgery if endocarditis;
7. If biopsy report shows granuloma in prostati-
tis, epidydimitis or orchitis.

Diagnotic skin tests

The following fungus diseases give positive
reaction to specific antigens (i.e. Coccidioidin
for Coccidioidomycosis, Histoplasmin for Histo-
plasmosis, Blastomycin for Blastomycosis and
Sporotrichin for Sporotrichosis. Antigen is
given intradermally in 1:100 dilution and read
after 48 hrs. Induration of 5 mm or more is read
as positive. Sporotrichin antigen for Sporotri-
chosis is given intradermally in 1:250 dilution,
induration read after 24 hrs. Induration of 5
mm or more is taken as positive (Schneidau) et.
al. (1964), Chakravarty (1968) et. al.

Laboratory Diagnosis (Ajello et. al. 1963)

1. Fresh sputum to be examined; 2. Urine —
first urine in the morning to be examined.; 3.
Blood —to be collected in heparinised 10 ml
tube (sterilised); 4. Bronchial aspirate to be
examined fresh; 5. Scalene node biopsy in histo-
plasmosis may show H. Capsulatum; 6. Bone
marrow — in disseminated histoplasmosis is
positive for H. Capsulatum in 75% cases;
7. Liver biopsy — may be helpful in disseminated
histoplasmosis: 8. Cerebrospinal fluid in
Cryptococcosis.

* Present address B 128 Gujranwala Town, opp. Model Town, Delhi-33.
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Direct examination of pus, blood, sputum on
slide.

(a) unstained with 10 % KOH solution added,
(b) Gram stain — for actinomycosis and Candi-
diasis. (c) Ziehl-Nelson stain for Nocardia.
(d) Lacto-phenol-cotton blue for filamentous
fungi, (e) India ink — if cryptococcosis is suspect-
ed.

Tissue Stains

The following stains may be used for staining
biopsied or autopsied tissues.

(a) Hematoxylene or Eosin. (b) Periodic
Acid Schiif (P.A.S.) stain except for actinomyco-
sis. (¢) Gram stain for Actinomycosis and No-
cardiosis.

Culture methods

Materials may be cultured in the following
media:

(a) Sabourand glucose agar at room tempera-
ture (i.e. 22°-25° C). This medium contains glu-
cose, agar and neopeptone. It is easy to prepare,
(b) Brain heart infusion agar (BH I).

Animal inoculation

(a) Materials with equal portion of 5 % gastric
mucin are injected in animals for establishing
pathogenicity as also tissue phase of the fungus.

(b) Embryonated hen’s egg — for primary
isolation of pathogenic fungi.

Serological methods

(a) Complement fixation test (C.F.T.) for
Histoplasmosis, Coecidioidomycosis and Blasto-
mycosis, gives positive reactions, (b) Agglutina-
tion test is good for Candidiasis, Cryptococcosis,
Blastomycosis, Histoplasmosis and Sporotri-
chosis. (¢) Precipitation test (gel-diffusion test)
is good for Aspergillosis, Blastomycosis, Coeci-
dioidomycosis, Sporotrichosis. (d) Fluorescent
antibody technique (F.A.T.) is good for Histo-
plasmosis, Cryptococcosis, Candidiasis, Sporo-
trichosis, Actinomycosis.

Autifungal Drugs

Amphotericin-B-(Fungizone) — This drug is a
broad spectrum antifungal antibiotic. It is prepar-
ed from the fungus streptomyces nodosus. Not
effective in Actinomycosis or bacterial infection.
It is active against deep mycosis. It is available in
50 mg vial in a powder form. This is diluted in
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500 ml. or 1000 ml 5 % glucose and infusion given
lasting about 3 hours. It is preferable to start with
1 to 5 mg given over a 30-60 minutes period and
on each subsequent days the dose can be doubled.

Toxicity and side effects of Amphotericin — B :

(I) 1. Fever, chills, nausea, vomiting. 2. Local
venous thrombosis (Phlebitis). 3.Nephrotoxicity
—raised B u N and creatinins. 4. Convulsions
and heart block. 5. Hepatic Coma. 6. Peripheral
neuritis. 7. Bone marrow depression.

Other routes through which Amphotericin
may be given : 1. Intrathecal. 2. Intra Pleural.

3. Aerosol — 25 mg/per day in distilled water.
4. Topical.

Precautionary measures for Amphotericin — B
Side Effects :

1. For fever — acetylsalicylic acid— 15 to
30 grains. 2. Intravenous injection of Codeine
Phosphate — 30-60 mg for chills. It ameliorates
chills and aches within 5 minutes. 3. For vomiting
— 5 — 10 mg of intramuscular injection of
Prochlorperazine. 4. If BuN reaches 80 mg or
more per 100 ml -- Discontinue amphotericin
for 5 days (this is to protect from kidney damage).

(II) Nystatin : It is a tetraene antibiotic
derived from the fungus, Streptomyces noursei.
It is available in 500,000 units of oral tablet form.
It is highly effective against Candida albicans.
It is not absorbed through intestine but locally
effective. It cannot be injected as it is too toxic.

(IIT) Aerosol : in respiratory tract infection:
50,000 units of sterile Nystatin powder suspended
in 40% propyleene glycol in 4 ml of normal
saline. 1 ml of this suspension is given by serosol
every six hours, daily for two-three weeks along-
with oral nystatin (Chakravarty 1967) in respira
tory Candidiasis.

IV Topical-Nystatin can be given topically :
There are no side effects of nystatin.

3. Hamycin — This is produced by Strepto
myces Pimprina, discovered in India in 1961.

The antifungal spectrum resembles that of
Amphotericin B but result of clinical trials are
variable.

Dose : 500 mg (2 capsules) daily for 1-2 weeks.
Side effects : Gastro-intestinal disturbances.

4. 5-Fluorocytosine : Experimentally and

Clinically it has protective action in Candidiasis
and Cryptococcosis. It is contraindicated in
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pregnant women as it is found teratogenic in
experimental pregnent animals.

5. Clotrimazole : 1t has a protective action in
Candidiasis, Aspergillosis, Histoplasmosis and
Coccidioidomycosis. Effective orally in a dose of
100 mg/kg body weight. It has got no effect by
parenteral route.

6. Saramycetin (x-5079C) Active against
histoplasmosis, blastomycosis, Sporotrichosis
and Aspergillosis, it is given Subcutaneously 6
hourly in 3-17 mg/kg/day.

Side Effects : Changes of liver function tests
and Eosinophilia.

7. Natamycin — It is useful in broncho-
pulmonary aspergillosis by inhalation (Pimaricin)
(Edwards & La louche, 1964).

8. 2-Hydroxystilbamidine: It has got suppress-
ive effect on blastomycosis. It is given intraven-
ously in a dose of 225 mg daily in 200 ml of 5 %
glucose over 2 hours. Total dose is 8.0 gm. It
may be repeated after 3 weeks.

Side Effects: Chill, fever, nausea, hypotensive
episodes, abnormality of liver function tests.

9. Penicillin — This is the drug of choice in
Actinomycosis of lung. 4-6 million units are
given intra-muscularly for 6 weeks followed by
6,00,000 units daily for another 6 weeks. No
resistance to drug has been observed.

10. Sulphonamides : This is the drug of choice
for nocardiosis. 0.5-2.0 gms every 6 hourly daily
by oral route for 6-8 weeks.

11. Potassium lodide : 1t is very effective
against lymphocutaneous form of sporotricosis.
On disseminated sporotricosis it has got mild
effect. In sporotrichosis of lung, Amphotericin
B is the drug of choice. Side effects of Todides:
Metallic teste, Coryza, Symptoms of ‘common’
Cold, Laryngitis, Parotitis, Skin Rashes.

After discribing the classification, diagnostic
methods and antifungal drugs briefly the indivi-
dual fungus disease will be described.

(1) Actinomycosis : This is caused by anero-
bic, endogenous fungus Actimyces israelii (A.
israelli-ray-fungus). A. israelii is a normal inhabi-
tant of mouth and tonsil. Primary infection of
lung results from aspiration. By and large the
symptoms and signs including radiological
pictures mimic tuberculosis of lung or lung
abscess. Characteristic findings is “Sulphur
grannules” in Pus. These contain ray-fungus.

Ind. J. Tub., Vol. XXV, No. 4
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Sinus formation in skin and subcutaneous tissue
is common. In a survey among tuberculosis hos-
pital patients Chakravarty & Fernandez (1977)
found 1.6 per cent tuberculosis patients had
coexistence of actinomycosis of lung along with
pulmonary tuberculosis.

Diagnosis : Direct Examination : Typical
ray fungus in sputum and by gram stain branch-
ing filaments are found which are gram positive.

Culture madia 1. Brain heart infusion broth,
2. Enriched thioglycollate broth. Both under
anerobic conditions. Anerobic condition is
easily obtained by pyrogallol — carbonate Seal
(Ajello et. al. 1963) Culture from tissue: It is
difficult to grow A-israelli from tissue. Chakra-
varty et. al. (1974) developed a new technique by
injecting tissues suspected to be infected with
A. israelii alongwith with “associate” bacteria i.e.
H. influenza in animals.

By injecting the combination in animals they
produced grannules in lung of rabbits which
showed clubs which were pencil shaped and
echinulated and had spines on their surface,
(see fig. 1 & 2). This was a type of A. israelli.

Treatment : Penicillin is the drug of choice.
2. Nocardiosis : This is caused by Nocardia

asteroides which is aerobic and partially acid
fast (0.5 to 2.0% Sulphuric acid). This disease

1
Arow &
g e
i

Fig. 1. A. israelii and H. influenza (“Associate bacteria”)
injected intratracheally in rabbits, produced miliary
nodules of actinomycosis in lung.



FUNGUS DISEASE OF THE LUNG

Fig. 2. A. israelii from granules of miliary nodules of
experimental rabbit lung show :

(1) Intensive staining with Eosin

(2) Very elongated pencil-shaped clubs

(3) Some clubs are clearly echinulated and show
coarse spine which are not usually seen.

mimic tuberculosis and diagnosis becomes diffi-
cult when filaments fragment, as they are partial
acid, fast and simulate M. tuberculosis. Like
other opportunistic fungi this disease is associat-
ed with conditions which lower resistance of
host (i.e. Diabetes mellitus, Leukemia. Corti-
costeroid treated patients, tuberculosis).

In a survey in tuberculosis patients in a
tuberculosis hospital Chakravarty et. al. (1968)
found about 2.4% tuberculous patients had
pulmonary Nocardiosis along with Pulmonary
Tuberculosis.

Moquown (1955) reported 5.0% Nocardiosis
in a tuberculosis Hospital. Shome (1974) recorded
83.9% of 31 cases recorded were diagnosed admi-
nistered initially as tuberculosis and 68% of the
cases were administered Corticosteroids and/or/
antibiotics prior to diagnosis.

Diagnosis: Gram stain — N. asteroides is
gram positive, filamentous or Diphtheroid forms.
Ziehl — Nelson stain — Partial acid fast fila-
ment.
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Culture : In Sabouraud’s agar as also in
sterile broth with sterile paraffin coated glass
rod (Meclung method).

Treatment : Drug of choice is sulfadiazine.
In case this drug is not tolerated Tetracycline
may be given.

3. Cryptococcosis (Torulosis) : It is caused by
the fungus Cryptococcus neoformans. Pigeon
feces is reported to be a good source of infection.
Pulmonary cryptococcosis is associated with
Hodgkin’s disease. Patients with Hodgkin’s
disease should avoid handling Pigeons.

Pulmonary form of Cryptococcosis is general-
ly of low virulence and some time go unrecognis-
ed. X-Ray of chest shows consolidation but
cavitation is uncommon. Mediastinum is not
usually involved.

In India Khan et. al. (1959) and Shome (1974)
described Cryptococcosis. Shome (1974) describ-
ed 50 cases of Pulmonary Cryptococcosis and
felt that there is a shift towards pulmonary infec-
tion in contrast to meningeal infections as also
there is rising of incidents of Cryptococoisis
in India.

Diagnosis : Thick walled yeast cells in sputum.
Capsule of the yeast is better demonstrated in
India ink. Capsule stands out as white in dark
medium of India ink.

Culture : Sabouraud’s medium at room tem-
perature. Serological test: Agglutination and
Fluroscent antibody technique.

Treament
choice.

. Amphotericin B is the drug of

4. Aspergillosis : The disease is generally
caused by inhalation of spores of Aspergellus
fumingatus, under conditions of increased host
susceptibility. Aflavus, A-niger, A-nidulans also
can, cause Aspergillosis. This disease may be
presented as following :

(1) Aspergilloma : A solid growth of fungi
(Fungus ball). These affect a cavity such as lung
abscess, bronchiectasis tuberculosis.

(i1) Asthmatic type : Presents with asthmatic
symptoms, fever, prostration following inhala-
tion of spores. Recovery is completed within 12-
36 hours.

(ii1) Disseminated : This is predisposed by
underlying disease. Not common.

It may spread to other organs. X-Ray picture
Ind. J. Tub., Vol. XXV, No. 4
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of aspergilloma looks like a solid mass with an
air crescentand influoroscopy—movement of the
fungus ball with change of posture of the patient
as the fungus ball is not attached to the cavity.

Diagnosis : Repeated demonstration of
mycelial fragments in sputum.

Media : Sabouraud’s medium at 37°C.
1968)

(1) Precipitin (Gel Diffusion Test) — 95 % are
positive

Serological study (Henderson et.al,

(ii) Complement fixation tests.

Treatment : (1) Natamycin (Pimaricin)
aerosol Natamycin in dose of 2.5 mg in 1.5%
suspension given 2-3 times daily, (ii) Amphoteri-
cin B (iii) Resection for Aspergilloma.

In India Pamra et. al. (1972), Shome (1974)
described aspergillosis of lung.

5. Histoplasmosis : This disease is caused by
the fungus Histoplasma capsulatum. The fungus
affects the cells of reticuloendothelial system.
Mainly three clinical types arc described
(Emmons et. al. 1970).

(1) Primary histoplasmosis : about 90-95%
cases are asymptomatic. The rest present in
various expressions of chest diseases such as
cough fever etc. X-Ray of chest shows multiple
lesion in both lung fields. These lesions are slowly
calcified. These calcified lesions if sectioned and
stained show H. Capsulatum — specially the core
of lesion which is still Caseous. Bilateral lympha-
denopathy is present. Diagnosis is based on Histo-
plasmin skin test and complement fixation test.

(i) Re-infection type : This is similar to
reinfection tuberculosis. Patients show multiple
calcification of lung with fibrocaseous type of
lesion. Histoplasmin skin test is strongly positive.

(ii1) Progressive disseminated Histoplasmosis.
About 1 % of patients progress and go to fatal
form of disease. This is mostly at extremes of age
i.e. infants and old age. Dissemination is also
in other organs. Bone marrow will show H.
Capsulatum and there will be anemia, leukopenia
and splenomegaly or Hepato-Splenomegaly.

Diagnosis : By Giema’s Stain —intracellular
yeast like organism is found.

Culture media : Yeast form is cultured in
B.H.I, agar and mycelial form and chlamy-
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dospore (which is characteristic of H. Capsula-
tum) is produced in Sabouraud’s medium.

1. Agglutination
2. Complement fixation
tests.

Serological test :

It should be remembered that if the patient
is skin tested with Histomplasmin before C.F.T.
—it might show false positive results. It is
advisable to withhold Histoplasmin skin test
before the blood is taken for Serological tests.

Treatment : Amphotericin — B.

The first case of Histoplosmosis in India was
reported by Panja and Sen (1954) from Calcutta.
Chakravarty et. al. (1968) reported for the first
time a case of histoplasmosis of lung in a child
by lung biopsy by identifying intracellular H.
Capsulatum from Caseous portion of the core of
calcified nodules in lung. Lal & Mohapatra
(1964) reported another case of Histoplasmosis
from Delhi.

6. North American blastomycosis : This
disease is caused by a fungus Blastomyces derma-
titidis. Pulmonary blastomycosis is a progressive
suppurative disease with pulmonary symptoms.
In x-ray—mediastinal adenopathy and infiltra-
tions of lung noted.

Blastomycin skin tests is positive except in
severe disseminated disease. Complement fixa-
tion test is positive in high litre.

Treatment : The drug of choice is Ampho-
tericin B.

It is debatable whether North American
blastomycosis exists in India.

7. South American blastomycosis : Is caused
by Blastomyces brasiliensis. It is mostly reported
from South America, specially Brazil. Fungus
invades lungs. Secondarily by hematogenous
spread. Treatment is Sulphonamides.

8. Coccidioidomycosis : This is caused by the
fungus Coccidioides immitis Primary pulmonary
diseases is benign and self-limiting and mostly
asymptomatic. Progressive form is serious and
some time fatal.

Primary type simulates influenza and generally
have arthralgia. X-ray of chest show patchy
opacities in lungs. Sometime a shadow like
tuberculoma of lung. Hilar adenopathy is found.
Progressive form: 1 in 1000 patients of primary
type become progressive. It simulates Pneumonia
or tuberculosis of lung.
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Diagnosis : The fungus is non-budding thick
walled structure filled with endospore. Precipitin
test is positive in early cases. Complement fixa-
tion test more than 1 : 4 is suggestive of active
disease.

Treatment : Drug of choice is Amphotcricin
B.

9. Candidiasis : This disease is caused by
Yeast like endogenous fungus Candida albicans.
Occasionally other species of Candida may cause
the disease. Bronchopulmonary candidiasis may
be classified as (i) Bronchial (ii) Pulmonary (ii1)
A combination of bronchial and pulmonary

types.

Bronchial type : simulates chronic bronchitis
and bronchial asthma. Pulmonary type simulates
tuberculosis. Primary pulmonary candidiasis is
rare.

Diagnosis : Since Candida albicans is endo-
genous, mere presence of C. albicans in sputum
does not mean candidiasis. The surest test foi;
candidiasis of lung is to identify Candida albicans
in biopsied lung tissue. But this is not practicable
in daily routine case. So there are criteria defined
by Chakravarty (1967) for diagnosis of candi-
diasis of lung.

(1) Repeated culture of C. albicans in spu-
tum with heavy growth.

(11) Culture of C. albicans in bronchial
aspirate help further in confirming
candidiasis.

(i11) Patients should have clinical symptoms
and signs.

(iv) The patient should be cured with anti-
fungal antibiotic independent of other
treatment.

Candida albicans may be grown at Sabourau-
d’s media at 37°C.

Drugs : Suspension of sterilised Nystatin
powder in 40% Propylene Glycol in normal
saline should be given by aerosol with IPPB
machine at 10-15 cm of water pressure or by hand
nebuliser every six hours. Each time 12,500-
15000 units of Nystatin to be given by Aerosol
(Chikravarty, 1967). This should be given 2-3
weeks.

If needed when Nystatin aerosol fails Ampho-
tericin B be given intravenously. In India,
Chakravarty (1967) Shome (1974) have reported
candidiasis of lung.
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10. Sporotrichosis : This disease is caused by
Sporothrix (Sporotrichum) schenckii. This
disease mainly affects skin of subcutaneous
tissues. Lungs are rarely affected. Only a few
cases of pulmonary sporotrichosis are reported
in literature. If lung is affected it simulates lung
abscess.

Diagnosis : Culture of S. Schenckii in
BHI agar at 37°C. (ii) Latex agglutination test to
be done.

Treatment: Potassium lodide in skin infection
and Amphotericine B in lung infection.

In India, cases are recorded by Dey (1959)
from Assam and Calcutta. Chakravarty et. al.
(1968) did sporotrichin skin test survey in Delhi
area (both urban & rural areas) it is mostly
positive in agricultural populationand gardeners.
More the duration of occupation of gardeners
and farmers more the positive reaction to
sporotrichin. This shows that this infection is
present but may be the disease is mostly a self-
limiting disease.

11. Mucormycosis (phycoinycosis) this disease
is caused mainly by Mucor Species in diabetic
patients or in Leukemia. It presents as broncho-
pneumonia or pneumonia.

Diagnosis : Presence of Mucor in sputum.
Treatment : Amphotericin B.

Recommendation : In India still now tuber-
culosis is the biggest problem. Fungus disease is
also important because many patients of tuber-
culosis may be associated with fungus disease of
lungs as also fungus disease is increasing.

Moreover, in tuberculosis clinics many
patients come with tuberculosis but they do not
respond to antituberculous treatment as they are
not tuberculous but fungus disease. There are
also some cases of tuberculosis patients diagnos-
ed as resistant to antituberculous drugs because
after initial improvement they do not improve
further. Probably some of these tuberculous
patients have also associated fungus infection.
At the present moment there is no mycological
unit (except at one or two places in India) attach-
ed to tuberculosis clinics. As a result these
patients go undiagnosed.

I would suggest that in all provincial capitals
as also with all important tuberculosis clinics
there should be a mycological unit. District
tuberculosis centres can refer the specimen to
these units. Mycologists and technicians may be
trained at the V.P. Chest Institute, Delhi
University, All India Institute of Medical
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Sciences, New Delhi, School of Tropical Medi-
cine, Calcutta or other recognised mycological
laboratories in this country. This will help to
clegte_r better treatment in our existing tuberculosis
clinic.

In

. Chakravarty, S.C., Kurup, P.V., Sircar,
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TUBERCULOSIS MORTALITY RATE IN A SOUTH INDIAN RURAL POPULATION

A.K. CHAKRABORTY, G.D. GOTHI, S. DWARAKANATH and HARDAN SINGH
(From National Tuberculosis Institute, Bangalore)

Introduction

Tuberculosis mortality rate in general popula-
tion is one of the important epidemiological para-
meters for denning the problem, in any country,
from time to time. In some of the advanced
countries, mortality rates have been widely
used to deltgrmine the trend of tuberculosis over
the years',”. Comparative study of mortality
rates due to different causes helps in deciding the
relative priorities. In India in the absence of
adequate diagnostic facilitites, notification of
cause of death as well as regular and systematic
post-mortem examinations, it is difficult to obtain
precise information on mortality. In this report,
an attempt has been made to estimate mortality
due to tuberculosis in comparison with total
mortality. Data obtained from “A five year
epidemiologic%l study in a rural population in
South India”” has been analysed for this
purpose.

Study Area and Method

Four surveys were conducted using the same
methods in 119 randomly selected villages in the
3 taluks of Bangalore district — Channapatna,
Magadi and Nelemangala during 1961-68.
Intervals between I and II and between II and
IIT surveys were 1'% years whereas it was two
years between III and IV surveys. The total
population studied constituted 15% of the
population in the 3 taluks. The coverages for
examinations were uniformly high in all the
surveys, being about 80% on the average.

The entire population of the villages was
registered and those who were aged 5 years and
over were offered X-ray examination in the
villages. From persons who had any X-ray
abnormality two samples of sputa were collected.
X-rays were interpreted by two readers indepen-
dent of each other, and those for which interpreta-
tions were at variance between the two readers
were submitted to an umpire reader for final
interpretation. On the basi3$ of this interpretation
X-rays were classified as” :

N : Normal, A : non-tuberculous, B : Tuber-
culous, inactive, C : possibly tuberculous,
probably active, D : possibly tuberculous,
probabjy or definitely active.

Sputum specimens were examined by smear
microscopy and by culture; Identification tests

for Mycobacterium tuberculosis were carried
out on all positive cultures.

Persons who had radiological abnormalities
classified as C or D but sputum negative for
tuberculosis (“suspect disease”) together with
persons whose sputa were positive on culture and
also had any radiological abnormality at the
current survey (“cases”) were taken as patients
of pulmonary tuberculosis for this report. They
will be referred to in this paper as “TB”.

Persons who were radiologically normal (N)
together with those having shadows classified
as A or B whose sputa were negative will be
referred to in this paper as “NAB”.

Material

At the I survey 32,009 persons aged 5 years
and over without BCG scars were examined and
they were followed up at 11 survey. Similarly.
29,489 persons were examined at II survey and
followed up at III survey and 29,241 between III
and IV surveys. Their age-wise distribution is
presented in Table 1. The proportion of persons
with BCG scars, excluded from this report,
ranged_from 2.5 % at I survey to 3.7 % at the IV
survey . Of those examined at I and II surveys,
31,502 were NAB and 507 were TB. Persons who
had NAB or TB in four age groups are presented
in Table 2, by survey at which they were examin-
ed. Material is not presented sex-wise but no
differences were observed in crude mortality
rates beBtween males and females by different age

groups.
Findings
Mortality rate due to all causes (Table 1)

Of the total 32,009 persons of I survey and
followed-up at II survey, 439 died between the
period (888.7 per 100,000 per year), of 29,489
between II and III surveys 383 died (826.0 per
100,000 per year), and of 29,241 between III and
IV surveys 560 died (963.3 per 100,000 per year).
The annual mortality rate due to all causes on
five year observation could be calculated as 893
per 100,000 population aged 5 years and over.

The age specific death rates were lowest in
5-14 years and highest in 55 years and over.
In the latter age group it was more than 4134
per 100,000 annually. Age specific death rates
were significantly higher in 55 years & over age
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Table 1

Mortality Rate due to all causes between different surveys by age

Age group
Survey MI (1%2yrs.) Survey II-III (Y2yrs.) Survey HI-IV (2 yrs.)

Popula- Died | Annual | Popula- Died | Annual all |Population| Died | Annual all

tion all tion causes examined causes

examin- causes | examin- mortality mortality

ed mortality | ed. rate per rate per
rate per 100,000* 100,000*
100,000*

5—14 11936 52 | 2823 10935 51 296.6 10645 75 | 3544
1534 10616 100 | 610.4 10060 78 | 493.1 10123 112 | 556.5
3554 6596 101 992.2 5925 87 | 933.9 6007 125 | 1046.7
55+ 2861 186 | 4212.8 2569 167 | 4134.4 2466 248 | 5058.6
Total 32009 439 | 888.7 29489 383 | 826.0 29241 560 | 963.3

* To arrive at annual rate correction factors applied:
I-11 survey ...0.648 II-1II survey ... 0.636 III-IV survey ...0.503.

group as well as in total 5 years & over population
at the third period (III-IV surveys) as compared
to those in the earlier two periods (I-II surveys
& TI-1I1 surveys).
