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ABSTRACT

Background: Adrenal insufficiency following initial treatment of active tuberculosis (TB) is a rare phenomenon. It is also one
of the most important causes of mortality within the first few days of TB treatment. The present study evaluated this adverse
effect of anti-tuberculous treatment.

Materials and Methods: A prospective study was performed on TB patients hospitalized in Masih Daneshvari Hospital
between 2004 and 2005. All patients had received standard anti-TB drug regimen. We evaluated pseudo-adrenal
insufficiency in these patients.

Results: The study group included 429 patients out of which 6(1.4%) developed adrenal insufficiency following anti-TB
treatment. In all 6 patients, basal serum cortisol levels were measured which were below the normal range after treatment.
No patient had clinical findings of adrenal insufficiency before initiation of anti-TB therapy. After treatment with
dexamethasone, the general condition of patients improved. (The average response to treatment was 3.1+1.7 days). No
mortality was reported during the treatment course or follow-up period.

Conclusion: In TB patients, the adrenal reserve/ serum cortisol reserve level is low. Standard anti-TB drug regimen
including rifampicin causes rapid catabolism of cortisol in tissues specially in the liver and lungs; therefore, serum cortisol
level will be more decreased and consequently the patient develops adrenal insufficiency. As a whole, despite of the low
incidence rate of this adverse effect, early diagnosis and treatment is essential to save the patient's life. (Tanaffos 2007;
6(1): 67-70)
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INTRODUCTION
Tuberculosis (TB) is associated with a relatively inspite of receiving a standard anti-TB drug regimen

high mortality rate within the first days of diagnosis (1). Among known causes of death due to TB, delay
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embolism due to induced hypercoagulability, super
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imposed bacterial infection on damaged lungs and
with a lower probability adrenal involvement causing

secondary hypoadrenalism can be mentioned (2).
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The presence of subclinical pseudo-adrenal

insufficiency in active tuberculosis has been
disputable and studies have shown variable results/
reports of adrenal insufficiency (3-5). In one study,
low adrenal response was reported in 49.5% of 97
patients with active tuberculosis (6).

Anti-TB standard regimen including rifampicin,
(a liver enzyme inducing antibiotic) may be
responsible for adrenal insufficiency by accelerating
cortisol catabolism resulting in low level in the
tissues (7).

The aim of this study was to demonstrate the
importance of early diagnosis of pseudo-adrenal
insufficiency

following rifampicin-based

antituberculous regimen to save the patient's life.

MATERIALS AND METHODS

Between 2004 and 2005 all hospitalized TB
patients in Masih Daneshvari hospital who had a
positive sputum smear or culture for Mycobacterium
tuberculosis or confirmed extrapulmonary TB (an
accessible pathologic report) and had undergone
WHO anti-TB
rifampicin, pyrazinamide and ethambutol for 2

standard treatment  (isoniazid,
months, isoniazid and rifampicin for 4 months), were
evaluated for adrenal insufficiency due to rifampicin.
Patients with a history of exogenous corticosteroid
use or kidney, liver and adrenal disorders were
excluded from the study.

At initiation of treatment, no patient had signs and
symptoms of adrenal insufficiency like nausea,
vomiting, hypotension, low consciousness level and
abdominal pain. Furthermore, the level of liver
enzymes and paraclinical tests were all normal.
When all the above-mentioned findings were
detected, liver enzymes (ALT, AST and ALK-P) and
serum Na, K, Urea, BUN, Creat, and blood sugar
were measured. Basal serum cortisol level at 8§ a.m
was also measured. Our diagnostic criteria included
clinical findings (malaise, decreased appetite, nausea,
vomiting,

hypotension, abdominal pain, etc),

decreased basal serum cortisol level and dramatic
response to corticosteroid use.

Intravenous dexamethasone (stress dose) was
given to patients with high suspicion of adrenal
insufficiency. After improvement of the general
condition of the patients, intravenous corticosteroid
was changed to oral corticosteroid and continued for
one month and then tapered. The duration of follow-
up period was one year after completion of treatment.

RESULTS
Between 2004 and 2005, 429 patients with
tuberculosis were admitted to Masih Daneshvari
Hospital, out of which, 6 were diagnosed with
adrenal insufficiency due to rifampicin. Demographic
characteristics included age, sex, nationality,
accompanying disease, sputum smear and human
immunodeficiency virus (HIV) test. All patients were
female and Iranian with a mean age of 69.33+12.12
yrs (range, 54-82 yrs). Three patients had diabetes
mellitus and one had hypothyroidism. Smear-positive
pulmonary tuberculosis and culture positive (smear
negative) pulmonary tuberculosis were detected in 4
and 2 patients, respectively. The mean duration
between initiation of 4-drug anti-TB regimen and
manifestation of symptoms was 7.33+4.8 days
(range, 1-14 days). The mean interval between
initiation of symptoms and diagnosis of adrenal
insufficiency was also 3.66+4.6 days (range, 1-13
days). Clinical and para clinical findings were
demonstrated in tables 1 and 2, respectively.

The most common symptom of the patients was
malaise (100%) followed by hypotension, nausea and
vomiting, respectively.  Decreased level of
consciousness and abdominal pain were detected in
50% of patients. Paraclinically, basal serum cortisol
level decreased in all 6 patients. Hypoglycemia
(66.7%), hyponatremia (50%) and hyperkalemia
(33.3%) were the most

respectively. The general condition of patients

common findings,

improved  after  initiation of  intravenous
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dexamethsone (stress dose). The mean duration of
therapeutic response was 3.1£1.7 days. Paraclinical
abnormalities reversed to normal range gradually. All
patients improved completely and no mortality was
reported during the treatment course and in the
follow-up of patients.

Table 1. Symptoms and signs in TB patients suspected to have adrenal
insufficiency after anti-TB treatment.
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Table 2. Biochemical indicies in TB patients suspected to have adrenal
insufficiency after anti-TB treatment.
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Table 3. Laboratory parameters in TB patients with/ suspected to have
pseudo-adrenal insufficiency after anti-TB treatment.

Laboratory parameter ~ Cortisol Blood sugar ~ Sodium  Potassium
Patients

First patient 55 92 148 3.3
Second patient 170 128 136 3.2

Third patient 60 75 130 4.2

Forth patient 60 94 128 5.6

Fifth patient 180 65 122 59

Sixth patient 50 17 121 43
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DISCUSSION

Early diagnosis of complications related to anti-
TB drugs has a major role in control and treatment of
tuberculosis and can save the patient's life. However,
some studies showed tuberculosis concomitant with
adrenal insufficiency in 6% of cases (8). Pseudo-
adrenal insufficiency following treatment of TB
patients is rare (9) and also one of the important
complications of using anti-TB drugs. In recent
years, some studies have shown decreased adrenal
reserve in patients with active pulmonary TB and
decreased serum level of basal cortisol following
treatment with anti-TB drugs which can be an
important factor in mortality rate (10).

In a study conducted by Prasad et al. in New
Delhi,
significantly observed in a large number of patients

subclinical adrenal insufficiency was
without sensitivity or resistance to anti-TB drugs.
Additionally,

detected in some of them (6) which decreased in size

adrenal gland enlargement was
following appropriate treatment (11). However,
abnormal function of the adrenal glands has not been
observed in patients with pleural tuberculosis (12).

showed that in half of the

understudy patients with active pulmonary TB, a

Sharma et al.

subclincial adrenal insufficiency was detected and no
appropriate response to adrenocorticotropin hormone
stimulation test was reported but it returned to
normal after completion of treatment (3).

It is noticeable that our patients had no signs of
adrenal insufficiency before initiation of anti-TB
treatment but developed pseudo-  adrenal
insufficiency following treatment. Thus, the serum
level of basal cortisol was not measured in any
patient before anti-TB treatment and only by
manifestation of clinical signs and symptoms and
presence of paraclinical findings following treatment
it was measured which was decreased in all 6
patients. It seems that the cause of this complication
is rifampicin which causes acceleration of cortisol

catabolism by inducing liver enzymes resulting in
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low serum levels of cortisol in patients.
Consequently, the function of cortisol will be
decreased and its effect will be diminished in tissues
especially in the liver and lungs. This theory may be
confirmed by the remarkable response to
dexamethasone therapy. Although rifampicin does
not affect adrenocortical function in the initation of
treatment, it can lower basal serum cortisol level on
the 5" day (2). Furthermore, it may have a
remarkable effect on metabolism of steroids (13).

It is suggested that stress dose of steroid can save
the lives patients who have suspected signs and
symptoms and tuberculosis accompanied by pseudo
adrenal insufficiency has been diagnosed in them
(14).

No mortality was reported during the
hospitalization and one year follow-up period. This
type of adrenal insufficiency is reversible by

appropriate treatment.

CONCLUSION

In TB patients, basal serum cortisol level is low.
In our study, it seems that this level has been much
lowered in tissues especially in the liver and lungs by
initiation of treatment with standard drug regimens
including rifampicin causing enzyme induction and
rapid catabolism of cortisol; consequently, our
patients developed adrenal insufficiency. Therefore,
we should be aware of this complication (despite its
low frequency) in TB patients.

REFERENCES

1. van der Sande MA, Schim van der Loeff MF, Bennett RC,
Dowling M, Aveika AA, Togun TO, et al. Incidence of
tuberculosis and survival after its diagnosis in patients
infected with HIV-1 and HIV-2. AIDS 2004; 18 (14): 1933-
41.

2. Francois Venter WD, Panz VR, Feldman C, Joffe BIL
Adrenocortical function in hospitalised patients with active
pulmonary tuberculosis receiving a rifampicin-based regimen

-- a pilot study. S Afi Med J 2006, 96 (1): 62- 6.

Tanaffos 2007, 6(1):

10.

11.

12

13.

14.

Sharma SK, Tandan SM, Saha PK, Gupta N, Kochupillai N,
Misra NK. Reversal of subclinical adrenal insufficiency
through antituberculosis treatment
longitudinal follow up. Indian J Med Res 2005; 122 (2):
127-31.

Kelestimur F, Unlu Y, Ozesmi M, Tolu I. A hormonal and

radiological evaluation of adrenal gland in patients with

in TB patients: a

acute or chronic pulmonary tuberculosis. Clin Endocrinol
(Oxf) 1994; 41 (1): 53- 6.

Sarma GR, Immanuel C, Ramachandran G, Krishnamurthy
PV, Kumaraswami V, Prabhakar R. Adrenocortical function
in patients with pulmonary tuberculosis. Tubercle 1990; 71
(4): 277- 82.

Prasad GA, Sharma SK, Mohan A, Gupta N, Bajaj S, Saha
PK, et al. Adrenocortical reserve and morphology in
tuberculosis. Indian J Chest Dis Allied Sci 2000; 42 (2): 83-
93.

Baciewicz AM, Self TH, Bekemeyer WB. Update on
rifampin drug interactions. Arch Intern Med 1987; 147 (3):
565- 8.

Lam KY, Lo CY. A critical examination of adrenal
tuberculosis and a 28-year autopsy experience of active
tuberculosis. Clin Endocrinol (Oxf) 2001; 54 (5): 633-9.
Chan CH, Amold M, Mak TW, Chan RC, Hoheisel GB,
Chow CC, et al. Adrenocortical function and involvement in
high risk cases of pulmonary tuberculosis. Tuber Lung Dis
1993; 74 (6): 395- 8.

Zargar AH, Sofi FA, Akhtar MA, Salahuddin M, Masoodi
SR, Laway BA. Adrenocortical reserve in patients with
active tuberculosis. J Pak Med Assoc 2001; 51 (12): 427- 33.
Gulmez I, Kelestimur F, Durak AC, Ozesmi M. Changes in
the size of adrenal glands in acute pulmonary tuberculosis

with therapy. Endocr J 1996; 43 (5): 573- 6.

. de la Cruz Alvarez J, Montes Santiago J, Cerda Mota T,

Fernandez Pena C, Fernandez Marcos C. Adrenocortical
function in patients with active pulmonary tuberculosis. An
Med Interna 1997; 14 (12): 611- 4.

Keven K, Uysal AR, Erdogan G. Adrenal function during
tuberculous infection and effects of antituberculosis
treatment on endogenous and exogenous steroids. Int J
Tuberc Lung Dis 1998; 2 (5): 419- 24.

Haddara WM, van Uum SH. TB and adrenal insufficiency.

CMAJ 2004; 171 (7): 710; author reply 710-1.

67-70



