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Abstract 

This case report details the occurrence of adrenal insufficiency in a 46-year-old male undergoing anti-tuberculosis (TB) 

treatment. The patient developed clinical symptoms indicative of adrenal insufficiency on the fourth day following the initiation 

of anti-Tuberculosis treatment which consisted of rifampicin, a key component of the TB treatment regimen. Initial symptoms at 

fourth day of treatment included postural dizziness, fatigue, nausea, and abdominal pain. His biochemical investigations revealed 

hypoglycemia, hyperkalemia, mild metabolic acidosis, and a disproportionately low random cortisol level during the acute 

presentation. A diagnosis of rifampicin-induced adrenal insufficiency was strongly suspected, supported by clinical presentation 

and the temporal relationship to therapy initiation. The patient was subsequently transferred to the intensive care unit and his 

condition improved only after initiating, administering of hydrocortisone and discontinuing rifampicin therapy. Following 

stabilization, an alternative anti-TB regimen excluding rifampicin was introduced. The patient showed gradual clinical 

improvement with hydrocortisone therapy and continued TB treatment. The report discusses clinical presentation, diagnostic 

evaluation, management, and the importance of recognizing this potential life-threatening adverse effect providing insight into 

the critical need for increased awareness and early recognition of adrenal insufficiency as a rare but potentially life-threatening 

complication of anti-tuberculosis therapy, extending the importance to guiding clinical vigilance and treatment protocols. This 

case serves an important reference and supports the routine monitoring of adrenal function during rifampicin therapy to guide 

future clinical practice. 
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1. Introduction 

Tuberculosis (TB) continues to pose a significant global 

health challenge, requiring prolonged treatment with combi-

nation antibiotic regimen including isoniazid, rifampicin, 

pyrazinamide, and ethambutol. Rifampicin, in particular, 

plays a crucial role due to its potent bactericidal activity 

against Mycobacterium tuberculosis. 

Adrenal insufficiency is a condition characterized by the 

inadequate production of cortisol, a vital steroid hormone 

required for stress response, metabolism, and electrolyte reg-

ulation. This disorder arises from reduced cortisol secretion 
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by the adrenal glands, which may result from various under-

lying causes. 

Adrenal insufficiency in tuberculosis is commonly reported 

by the infiltration of the pituitary or adrenal glands by My-

cobacterium tuberculosis, however rifampin has also been 

suggested as a causative agent. 

Rifampicin is a potent inducer of liver cytochrome 

P450IIIA enzyme which plays key role in the metabolism of 

various drugs, dietary compounds, and steroid hormones. As a 

result, rifampicin can increase the metabolism of adrenal 

steroid hormones particularly cortisol, potentially leading to 

adrenal insufficiency [1]. 

Prevalence data on rifampicin-induced adrenal insuffi-

ciency is limited. However, this condition is particularly 

documented in patients who are undergoing long-term ri-

fampicin therapy, where the cumulative effects on adrenal 

function can be profound [1]. Adrenal insufficiency is also 

recognized in patients with concurrent use of other medica-

tions that influence adrenal function or those with pre-existing 

adrenal disease [9]. 

Adrenal insufficiency can present nonspecific symptoms 

such as fatigue, weight loss, hypotension, and hyperpigmen-

tation, which may complicate its diagnosis in patients already 

undergoing treatment for TB. However, understanding and 

recognizing this condition is crucial for timely diagnosis and 

management, as untreated adrenal insufficiency can lead to 

severe complications, including adrenal crisis. We report an 

unusual case of life-threatening adrenal insufficiency due to 

the usage of rifampicin in pulmonary TB patients. 

2. Case Summary 

A 46-year-old male presented with a three-month history of 

productive cough, progressive exertional dyspnea, evening 

pyrexia, fatigue and weight loss. Patient’s initial sputum Ac-

id-fast bacillus (AFB) was positive. He was diagnosed as a 

case of smear positive pulmonary TB and started on anti TB 

treatment as new case according to Sri Lankan guideline. 

Anti-Tuberculosis treatment regimen consisted of Isoniazid, 

Rifampicin, Pyrazinamide, and Ethambutol and drug doses 

were adjusted according to his body weight. 

On the 4
th

 day of anti- TB treatment, patient complained of 

postural dizziness, nausea, fatigue and right ileac fossa pain. 

Upon On clinical examination, he was ill- looking, dehy-

drated but afebrile and had there was bilateral ankle edema. 

Blood pressure was 70/50 mmHg, heart rate of 110 beats per 

minute with elevated Jugular venous pressure. There was a loud 

pulmonary second heart sound. His trachea deviated to the left 

side and auscultation of the chest revealed defuse coarse crep-

itations on the left lung. Oxygen saturation was 92% on room 

air. Abdominal and neurological examinations were normal. 

In light of the patient's acute deterioration, several differ-

ential diagnoses were considered. Acute myocardial infarc-

tion was a key consideration, given the sudden onset of his 

symptoms. The possibility of deep vein thrombosis leading to 

acute massive pulmonary embolism, particularly due to his 

recent period of immobilization during hospitalization and the 

presence of a loud pulmonary second heart sound was another 

considered possibility. Septic shock was considered in the 

differential diagnosis due to the underlying secondary bacte-

rial infection contributing to his worsening condition. Strong 

consideration of adrenal failure, taking into account his clin-

ical history of pulmonary TB which raises the possibility of 

adrenal involvement was. Furthermore rifampicin- induced 

adrenal insufficiency was supported considering total clinical 

picture over other possibilities. 

3. Laboratory Investigations 

Based on the above differential diagnosis, we conducted 

the following investigations were conducted. 

1) An electrocardiogram (ECG) demonstrated sinus tach-

ycardia with right axis deviation, P- pulmonale and T 

wave inversion in V1- V4 leads. 

Table 1. Hematological Investigations. 

White blood cells 8.6×109/L (<11×109/L) 

Neutrophils 76% 

lymphocytes 21% 

Eosinophils 2% 

Hemoglobin 9.2 g/dL (12-16 g/dl) 

Platelets 224×109/L (150-450×109/L) 

C reactive protein 36 mg/L (<6 mg/L) 

Erythrocyte sedimentation rate 

(ESR) 
84 mm/ 1st hour 

Table 2. Biochemical Investigations. 

Serum creatinine 102 µmol/L (54–110 µmol/L) 

Blood urea 15.4 mmol/L (2.5–6.5 mmol/L) 

Serum sodium 129 mmol/L (135–146 mmol/L) 

Serum potassium 5.7 mmol/L (3.5–5.3 mmol/L) 

Serum chloride 100 mmol/L (96–106 mmol/L) 

Random blood sugar 64 mg/dl 

Troponin I 286 ng/L (High) 

D- dimer levels 1.2 mg/l (<0.5 mg/l) 

Random cortisol level 322 nmol/L (250–650 nmol/L) 

Table 3. Arterial blood gas analysis revealed metabolic acidosis. 

http://www.sciencepg.com/journal/sjph


Science Journal of Public Health http://www.sciencepg.com/journal/sjph 

 

14 

pH 7.32 

PaO2 69 mmhg 

PaCO2 34 mmhg 

HCO-
3 18 mmol/l (24 mmol/l) 

Lactate mmol/l (<1) 

 
Figure 1. Chest X-ray. 

a) Trachea was deviated to left. 

b) Elongated heart. 

c) Left side extensive volume loss with fibrosis, scaring, 

bronchiectasis. 

d) Pleural thickening in the lower zones. 

e) Right sided lower zone shadows with consolidations. 

f) Compensatory hyper expansion of the right lung. 

g) Bilateral upper zone scattered calcifications with fibro-

sis. 

h) Prominent pulmonary vessels. 

2) 2D Echocardiogram showed mild to moderate pulmo-

nary hypertension, mild right atrium and ventricular di-

latation with normal left ventricular functions. 

Pulmonary windows of the computed tomography pulmo-

nary angiography (CTPA) showed mediastinal deviation and 

volume loss in the left lobe. There were reticulations and 

fibrosis in the upper lobe of the left lung. Evidence of bron-

chiectasis, multiple cavities and collapses of left lingula lobe 

and lower lobes. scattered nodules and consolidations were 

noted in the right lung. CTPA showed no filling defects in the 

major pulmonary arteries. 

3) Ultrasound scan (USS)- Abdomen normal with pre-

served adrenal architecture 

 
Figure 2. CTPA with pulmonary windows. 

4. Treatment 

Based on the clinical presentation and laboratory findings, 

a diagnosis of adrenal insufficiency was made. Given the 

temporal relationship with the initiation of anti-TB therapy 

and the known enzyme-inducing properties of rifampicin, 

rifampicin-induced adrenal insufficiency was strongly sus-
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pected. 

The patient was initially resuscitated with crystalloid bo-

luses at a dose of 20 milliliters per kilogram along with in-

travenous hydrocortisone at a dose of one hundred milligrams. 

Despite these interventions, hypotension persisted and did not 

respond adequately to fluid resuscitation. As a result, vaso-

pressor support was initiated with intravenous norepinephrine 

delivered via a central venous line. Broad-spectrum antibiot-

ics, intravenous meropenem, were administered with micro-

biological concurrence to cover potential infections. Blood 

glucose levels were closely monitored considering the poten-

tial risk of hypoglycemia. Antitubercular therapy was tem-

porarily withheld, and the patient was subsequently trans-

ferred to the intensive care unit for close monitoring. 

Upon transfer to the intensive care unit, the patient was 

monitored closely for hemodynamic stability and response to 

treatment. Over the next few days, blood pressure gradually 

improved, allowing for a reduction in vasopressor support. 

We initiated intravenous hydrocortisone at a dose of fifty 

milligrams every six hours for three days, then transitioned to 

a physiological replacement regimen of oral hydrocortisone 

10 milligrams in the morning, 5 milligrams at noon, and 5 

milligrams in the evening. 

Outcome and follow-up 

The patient was educated about the importance of adher-

ence to treatment and the potential side effects of medications. 

A multidisciplinary approach was implemented to ensure 

comprehensive care, including input from endocrinology 

specialist. To assess adrenal insufficiency further, we arranged 

a computed tomography scan of the abdomen and plasma 

metyrapone testing. 

Regular follow-ups were scheduled to monitor adrenal 

function and the management of his pulmonary tuberculosis. 

The findings prompted the initiation of an alternative anti TB 

treatment regimen tailored to his needs. Rifampicin was 

withheld permanently and alternative anti- TB treatment 

regimen with Isoniazid, Ethambutol, Pyrazinamide and 

Levofloxacin was started. 

5. Discussion 

The management of Pulmonary TB patients would be done 

with close monitoring and vigilance to detect common, unu-

sual complications due to disease itself, treatment side effects 

and other unrelated complications. Change of clinical status 

of these patients would be evaluated with holistic approach to 

ascertain definitive diagnosis. 

Anti-tuberculosis (TB) medications are associated with a 

diverse spectrum of adverse effects that can impact multiple 

organ systems, most notably the liver, kidneys, and gastroin-

testinal tract. These drug-related complications can signifi-

cantly contribute to the clinical deterioration of a patient’s 

condition if not promptly identified and managed [3]. 

Among these drug-related side effects, 

*Rifampicin-induced adrenal insufficiency* is a rare but 

important complication. Although uncommon, this condition 

can lead to severe outcomes if not promptly identified and 

treated. Early recognition is essential to avoid life-threatening 

consequences [4, 5]. 

Rifampicin is a potent inducer of the cytochrome P450 

enzyme system, which significantly accelerates the metabo-

lism of steroid hormones. The mechanism underlying rifam-

picin-induced adrenal insufficiency is the enhanced hepatic 

clearance of endogenous cortisol [1, 2]. This pharmacological 

property can lead to adrenal insufficiency in susceptible in-

dividuals, resulting in an inadequate physiological response 

during stress or illness. 

On the other hand, tuberculosis (TB) itself is a recognized 

cause of adrenal insufficiency through direct adrenal in-

volvement, referred to as TB adrenalitis. TB adrenalitis is 

generally associated with granulomatous destruction of ad-

renal tissue, particularly in disseminated or severe forms of 

the disease. Histologically, it is characterized by caseating 

granulomatous destruction of functional adrenal tissue [4-6]. 

While both rifampicin and TB adrenalitis result in adrenal 

insufficiency in different pathophysiological mechanisms, 

their clinical presentation is often indistinguishable, mani-

festing as hypotension, fatigue, hyponatremia, and hyper-

kalemia [7]. 

Differentiating rifampicin induced adrenal insufficiency 

from TB adrenalitis is critical as their management strategies 

differ. TB adrenalitis necessitates continuation of anti-TB 

therapy alongside glucocorticoid replacement, as steroid 

therapy addresses both adrenal insufficiency and the in-

flammatory sequelae of TB. Conversely, managing rifam-

picin induced adrenal insufficiency requires discontinuation 

of rifampicin and initiation of glucocorticoid replacement [5, 

8]. 

The literature extensively documents TB adrenal involve-

ment, whereas reports on rifampicin remain sparse, with only 

a few cases described globally. This paucity of data may be 

attributed to underdiagnosis or the absence of routine adrenal 

function monitoring during TB treatment, particularly in pa-

tients receiving rifampicin-based combination therapies. 

Contributing factors may include the co-administration of 

other enzyme-inducing drugs, pre-existing adrenal disorders, 

or a severe TB disease burden. Critically ill patients with a 

high TB burden are especially at risk and warrant heightened 

vigilance regarding their adrenal function to facilitate timely 

diagnosis and management. [9]. 

Current guidelines lack specific recommendations for ad-

renal function assessment during TB therapy. Incorporating 

routine evaluation of adrenal function through serum cortisol 

levels or Adrenocorticotropic hormone (ACTH) stimulation 

tests could aid in early detection of rifampicin induced adrenal 

insufficiency. Moreover, prospective studies are needed to 

establish the incidence of rifampicin induced adrenal insuffi-

ciency and evaluate potential risk factors to guide clinical 

practice [12, 13]. 

In this case, the patient's cortisol level of 322 nmol/L (250–
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650 nmol/L) was within the normal range, which was inap-

propriately low for his acute stressful situation. This should be 

confirmed with serum ACTH levels and response to ACTH 

stimulation test [8]. 

In conclusion, this case serves as a reminder for clinicians 

to maintain a high level of vigilance of adrenal insufficiency 

in patients receiving rifampicin, particularly those exhibiting 

suggestive symptoms. Regular monitoring of adrenal func-

tion in at-risk patients is crucial for timely diagnosis and 

effective management, ultimately improving patient out-

comes. Future studies should focus on establishing clear 

guidelines for screening and management of this potential 

complication in patients undergoing TB treatment. The 

world literature revealed that adrenal insufficiency is 

commonly present in chronically ill patients; hence, extra 

vigilance is mandatory in the management of such patients to 

promptly diagnose and treat this condition, preventing po-

tential complications [9-11]. 

Abbreviations 
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