
TABLEI. Frequency distribution of IgG antibody levels to tetanus
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Tetanus IgG antibody levels (IV/m!) History of immunization

Present Absent
n (%) n (%)

<O.OS 1 (1.2) 1 (S.S)
~.OS-<O.1 3 (3.7) 3 (16.7)
~.I-<O.S 24 (29.6) 7 (38.9)
~.S-<1.0 24 (29.6) 1 (S.5)
~1.O-<S.O 27 (33.4) 2 (11.1)
~S.O 2 (2.S) 4 (22.2)

Total 81 (100) 18 (100)

However, the problem in countries like India will be to
ascertain whether a pregnant woman has records of childhood
immunization. This study shows that even among rural women a
verbal history of immunization from the mothers, when present, is
reliable. However, those who did not remember about childhood
immunization also had protective levels, indicating that they had
received tetanus immunizations at some stage in life--either in
childhood, school or after an injury.

Overall, 92% of women had protective levels of antibodies at
the time of first testing, indicating that in areas with good maternal
and child health programmes, a large proportion of young women
are protected against tetanus.

This study also shows that 99% of women were protected when
a single dose of IT was given, irrespective of the history of
previous immunization. One woman, however, did not show a
response to one dose of TT. This may be because she did not
receive primary immunization and so the lag period was longer or
because she was a non-responder.

Clinical profile and prognosis of
Addison's disease in India
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ABSTRACT
Background. The clinical presentation of primary adreno-

cortical insufficiency (Addison's disease) in India may differ
from that in developed countries. We therefore studied the
clinical profile and prognosis of Addison's disease, with special
reference to patients with tuberculous infection. We also evalu-
ated the utility of various clinical parameters in differentiating
tuberculous from idiopathic Addison's disease.
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The reduction in the number of injections will not only reduce
the cost and inconvenience to pregnant women but also reduce the
risk of transmission of blood-borne pathogens. Therefore, in areas
with good maternal and child health coverage, only a single
booster dose of TT can be considered adequate for primigravidae
with a positive history of childhood immunization.
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Hethods. In a retrospective and prospective study, 45
consecutive patients of Addison's disease (20 patients with
tuberculous aetiology) were studied for their clinical features,
autoantibody profile (adrenal cytoplasmic, thyroid microsomal
and gastric parietal cell antibodies) and prognosis.

Results. A tuberculous aetiology was present in 47% of the
patients and of these, 85% had enlargement of one or both adrenal
glands. While patients with tuberculous Addison's disease had a
higher prevalence of extra-adrenal tuberculosis (55% v. 9%,
p=O.OOl), a lower frequency of adrenal cytoplasmic antibodies
(17% v. 50%, p=0.03) and parietal cell or thyroid microsomal
antibodies (11 % v. 55%, p=0.OO4), a considerable overlap was
observed. Despite adverse circumstances, during a mean follow up
of 3.3 years, only 2 (5%) patients died, neither of whom had
tuberculous involvement. Five (1 3%) patients suffered from one
or more episodes of Addisonian crises, though none of these
resulted in mortality.

Conclusion. Tuberculosis remains an important cause of
Addison's disease in India. The presence of extra-adrenal
tuberculosis, or lack of adrenal cytoplasmic antibodies, does not,
with certainty, differentiate between a tuberculous and idiopathic
aetiology. The prognosis of Addison's disease was good despite
unfavourable circumstances.
Natl Med J India 2001;14:23-5
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INTRODUCTION
In developed countries, by far the most common cause of primary
adrenocortical insufficiency (Addison's disease) is autoimmune
destruction of the adrenal cortex."? In contrast, in developing
countries it is likely that Addison's disease is still frequently due
to tuberculous infection."? It is of considerable importance to
differentiate between tuberculous and idiopathic Addison's dis-
ease, since the formerrequires antituberculous treatment while the
latter needs screening for other autoimmune disorders. However,
the utility of different clinical clues in differentiating these two
aetiologies needs clarification. 1,4,8.9

Information on the aetiology and clinical profile of Addison's
disease from India is scanty. 5.6 We evaluated the clinical features,
autoantibody profile and prognosis of 45 consecutive patients
with Addison's disease from north India, with special reference to
a tuberculous aetiology.

PATIENTS AND METHODS
Patients
All patients of Addison's disease (n=45) treated in our department
over a nine-year period (1991-99) were studied. Our hospital is a
referral centre for patients from the entire state of Uttar Pradesh
and adjoining regions. Data before 1996 (n=28) were obtained
retrospectively from case records, and from 1996 onwards all
patients (n=17) were studied prospectively. Follow up data were
available for 44 patients.

The diagnosis of Addison's disease was made clinically. All
patients had significant hyperpigmentation and 13 (29%) pre-
sented with acute adrenal crisis. ACTH-stimulated plasma corti-
sol was measured in all patients. A plasma cortisol level of <18
ug /dl, both before and 60 minutes after an intramuscular injection
of 0.25 mg aqueous 1-24 ACTH (Synacthen®, Ciba, UK), was
used for diagnosis. IO Plasma ACTH was measured at 8 a.m. in 27
patients and was found elevated in each instance (c- 100 pg/ml).
Forty-three patients underwent abdominal imaging (ultrasound,
CT scan or MR imaging) for evaluation of the adrenals. If the
adrenals were enlarged, fine needle aspiration cytology (FNAC)
was attempted (13 patients). Sera were screened for adrenal
cortical, partietal cell and thyroid microsomal antibodies (38
patients).

The aetiological diagnosis of Addison's disease was made as
follows (2 patients were not classified since radiological data were
not available):
1. Tuberculous: chronic course, enlarged adrenal glands or nor-

mal/atrophic adrenals with calcification
2. Idiopathic: normal or atrophic adrenal glands without calcifi-

cation
3. Fungal: enlarged adrenals, confirmed by cytology.

Methods
Plasma cortisol and ACTH were measured by radioimmunoassay
(Diagnostic Products Corporation, Los Angeles, USA). Adrenal
cortical antibodies were detected by indirect immunofluores-
cence, with fresh frozen monkey adrenal as substrate. Partietal cell
antibodies were measured by indirect immunofluorescence, and
thyroid microsomal antibodies by indirect haemagglutination
(Murex Biotech, Dartford, UK).

Statistical analysis
Categorical variables were analysed by the Chi-square or Fisher's
exact test, and continuous variables by Student's t test. A two-
tailed p value <0.05 was regarded as significant.
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RESULTS
Addison's disease was due to tuberculous infection in 20 (47%)
patients, fungal infection in 1 (2%), and was idiopathic in the rest
(n=22, 51%). Among patients diagnosed to have tuberculous
Addison's disease, 15 (75%) had bilaterally enlarged adrenal
glands, 2 (10%) had unilateral enlargement, while only 3 (15%)
had atrophic, calcified adrenals. Overall, calcification was de-
tected in 8 (40%) patients with tuberculous Addison's disease.
Aspiration cytology was diagnostic of tuberculosis in 4 patients,
but was inconclusive or inadequate in the remaining.

At presentation, all patients had hyperpigmentation, while
postural hypotension (60%) and gastrointestinal symptoms (93%)
were frequent. Thirteen (29%) patients presented with adrenal
crisis. Patients with tuberculous and idiopathic Addison's disease
had similar age at onset, duration of symptoms, and frequency of
Addisonian crises at presentation (Table I). However, there was a
marked preponderance of men among patients with tuberculous
disease (10: 1v. 2: 1).While extra-adrenal tuberculosis, either past
(n=9) or concomitant (n=2, both with cervical lymphadenitis),
was more frequent in tuberculous Addison's disease (55%), it was
also present in 2 (9%) patients with idiopathic disease. Previous
evidence of tuberculosis included constrictive pericarditis and
peritonitis (1 patient each) and pulmonary tuberculosis (all oth-
ers).

Adrenal cytoplasmic antibodies were present in 3 (17%) pa-
tients with tuberculous disease (all with enlarged adrenal glands),
though they were more frequent in idiopathic Addison's disease
(50%). Organ-specific autoimmune disease was present in 6
(27%) patients with idiopathic Addison's disease, but was also
seen in 2 (10%) patients with tuberculous disease (Hashimoto's
thyroiditis, vitiligo). Parietal cell and/or thyroid microsomal anti-
bodies were more frequent in idiopathic Addison's, but were also
found in 2 (10%) tuberculous patients.

Forty-four patients were followed up for amean duration on.3
years (range 0.1-8 years). All patients took replacement doses of
prednisolone, but only 28 (62%) could obtain or afford
fludrocortisone. During follow up, 2 (5%) patients died at home,
but the exact cause could not be ascertained. One patient had
fungal infection, while in the other the aetiology was not known.
Five (11%) patients (3 with tubercular disease) suffered one or
more episodes of Addisonian crises, but all recovered.

TABLEI. Comparison of idiopathic and tuberculous Addison's
disease

Idiopathic Tuberculous p value
(n=22) (n=20)

Mean (SD) age (in years) 35 (14) 42 (12) 0.15
Mean (SD) onset of disease (in years) 34 (14) 41 (12) 0.10
Mean (SD) duration of 21 (19) 14 (14) 0.45

symptoms (in months)

Sex (M:F) 14:8 10:1 0.07
Addisonian crises (%) 5 (23) 8 (40) 0.22
Autoimmune disease (%) 6 (27) 2 (10) 0.24
Extra-adrenal tuberculosis (%) 2 (9) II (55) 0.001

Antibodies (%) (n=20) (n=18)
Adrenal cytoplasmic (%) 10 (50) 3 (17) 0.03
Thyroid microsomal 6 (30) I (6) 0.09
Parietal cell 7 (35) I (6) 0.045
Thyroid microsomal and parietal cell II (55) 2 (11) 0.004
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DISCUSSION
In developing countries such as India, the prevalence of tuberculosis
in the general population is high. IIThus, it was not surprising that
47% of Addison's disease in our series was due to tuberculosis.
Most patients had enlarged rather than atrophic adrenals, possibly
related to the short duration of illness." In addition to tuberculous
infection, adrenal enlargement may rarely be due to other causes
such as fungal infection, haemorrhage or malignancy. Of the 18
patients with adrenal enlargement, FNAC was attempted in 14
patients and was diagnostic of tuberculosis in 4 and of fungal
infection in 1.Thus, it is possible t.~atsome of our patients may have
been wrongly classified, though in view of their chronic course and
good response to replacement therapy, this is unlikely.

The clinical features at presentation were similar in the two
common types of Addison's disease. The preponderance of men
with tuberculous disease is difficult to explain, but may reflect a
referral bias to the hospital. Evidence of extra-adrenal tuberculosis
has earlier been used as a diagnostic criteria for the tuberculous
aetiology of Addison's diseaseY,4·7.8 However, in our study,
similar evidence was also seen in 9% of patients with idiopathic
Addison's disease. Vita et aL. reported that 54% of those with
autoimmune Addison's disease had tuberculosis elsewhere."

Adrenal cytoplasmic antibodies are believed to be specific for
autoimmune Addison's disease.P:" However, in our study, in
contrast to most previous series, antibodies were found in 3 (17%)
patients with tuberculous aetiology. This may represent concomi-
tant autoimmune and tuberculous adrenal disease, or alterna-
tively, the antibodies may be an epiphenomenon, secondary to an
antigen released by the tuberculous infection. Goudie et al. 15have
reported strongly positive adrenal cytoplasmic antibodies in a
patient with enlarged, calcified adrenals, while Nomura et al."
detected these in 7%-13% of tuberculous Addison's disease.
Similarly, as previously reported by Vita et ai.,9 associated organ-
specific autoimmune disease and autoantibodies were also found
with low frequency in tuberculous Addison's disease. This sug-
gests that these features cannot unequivocally distinguish be-
tween a tuberculous and autoimmune aetiology.

In developed countries, patients with Addison's disease have
an excellent prognosis. 17,18However, in India, poorpatientcompli-
ance, lack of awareness among physicians, financial difficulties
and lack of easy availability of fludrocortisone may adversely
affect the prognosis. Fludrocortisone was available to only 60% of
our patients. In spite of the above difficulties, the overall prognosis
was good with only 2 deaths, neither of them had tuberculous
Addison's disease. Adrenal crises were also infrequent. This is in
contrast to previous studies in Polynesians in New Zealand (77%
had Addisonian crises)" and in South Africans (12% early mortal-
ity).' The favourable results in our study may be due to the great

emphasis we place on regular follow up and education of our
patients. Patients are seen at intervals of 3-6 months, given
repeated advice on increasing dosage of steroids during stress and
taught to inject dexamethasone and keep a supply at home.

In conclusion, tuberculosis remains an important cause of
Addison's disease in India. Most patients have enlarged rather
than atrophic adrenals, but other features (presence of extra-
adrenal tuberculosis, adrenal autoantibodies) show overlap with
idiopathic Addison's disease. Despite adverse circumstances, the
prognosis of tuberculous Addison's disease is good.
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