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Introduction

Pulmonary tuberculosis (PTB) is one of the rare pulmonary
infections causing hyponatremia.1,2 It is usually mild to mod-
erate, asymptomatic, self-limiting, and reversiblewith anti-TB
therapy1,2 Hyponatremia is the reduction in serum sodium
<135mmol/L3,4 and severe hyponatremia occurs when levels

are <125 mmol/L.3 It is one of the commonest electrolyte
disturbances4,5 with prevalence of 1 to 4% in severe forms1,3

and 15 to 30% in nonsevere forms among hospitalized adults
and children.1,4Hyponatremia occurs in active TB in 11 to 51%
1,6ofcases and thus its screening is of paramount importance.5

TB causes hyponatremia by affecting the adrenal glands,
hypothalamus, pituitary gland, meninges, or lungs through
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Abstract Introduction Pulmonary tuberculosis (PTB) is one of the rare pulmonary infections
causing hyponatremia (serum sodium ˂135 mmol/L) and severe hyponatremia (serum
sodium ˂125 mmol/L). Although the major cause of hyponatremia in TB patients is
syndrome of inappropriate antidiuretic hormone (SIADH) secretion, cerebral salt wasting
syndrome (CSWS) can occur and requires evidence of inappropriate urinary salt losses and
reduced arterial blood volume. Adrenal insufficiency (AI) is rare inTB with scanty literature
describing it. Thetwo reportedcaseshighlight threepossible causesof severe symptomatic
hyponatremia in TB pleural effusion and disseminated TB, their treatment modalities, and
the need to increase the index of suspicion to diagnose TB hyponatremia in children.
Case Report Case 1: a 10-year-old girl with TB pleural effusion who developed recurrent
hyponatremia in the first few weeks of anti-TB treatment which was responsive to sodium
correction. Case 2: an 8-year-old girl presenting to our facility with presumptive TB. She
deteriorated over several months and progressed to disseminated TB with AI.
Discussion Early diagnosis and prompt and correct treatment of TB hyponatremia
cannot be overemphasized, as AI, SIADH secretion, and CSWS, each require different
therapeutic regimens, most especially AI on its own poses a huge clinical challenge.
Conclusion A high index of suspicion, with intensified case finding at all levels of care,
is necessary to identify and manage children with TB hyponatremia because early
diagnosis and prompt treatment is lifesaving.
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adrenal insufficiency (AI), aswell as inappropriate antidiuretic
hormone (ADH) secretion. The main causes of hyponatremia
are AI, syndrome of inappropriate ADH (SIADH), and cerebral
salt wasting syndrome (CSWS).1,2 SIADH secretion should be
considered in cases of hyponatremiawith low serumosmolal-
ity, normal acid–basebalance, urine osmolality>100mOsm/L,
and urine sodium >40 meq/L.6 It is poorly understood but
believed to be due to hypoxia and reduced vascular volume.2,7

CSWS involves renal salt loss causing hyponatremia and
extracellular fluid volume reduction, while SIADH is physio-
logically inappropriate secretion of ADH or increased renal
sensitivity of ADH causing renal conservation of water and
euvolemic hyponatremia.8 Conversely, increased serum ADH
does not exclude CSWS as it may increase physiologically in
response to hypovolemia.8 The different pathophysiological
mechanisms between SIADH and CSWmake early differentia-
tion mandatory for correct treatment since both require
diverse therapeutic regimens.9 Debates continue to trail
CSWS, leaving it as an interesting academic controversy, and
untilmore studies are done, CSWS should be considered a rare
cause of hyponatremia compared with SIADH secretion.10

AI is now rare in children11with scanty literature describ-
ing it but TB remains its most common cause in the develop-
ing countries12; it has been proposed that more than 90% of
the adrenal gland should be affected by TB before insuffi-
ciency appears.13 Hyponatremia in AI is due to sodium
wasting with secondary antidiuresis due to aldosterone
deficiency10 and is associated with hyperkalemia and in-
creased urinary potassium.2 The treatment of choice is
steroid replacement.14,15 This report highlights the occur-
rence of severe symptomatic hyponatremia in TB pleural
effusion, as well as disseminated TB with AI, which may be
confusedwith TB treatment failure. DiagnosingAI is a clinical
challenge that requires suspicion in a background of active
TB.15 A high index of suspicion is therefore needed for both
the diagnosis of childhood TB and early diagnosis with
prompt treatment of hyponatremia because SIADH, CSWS,
and AI, all require different therapeutic approaches.2,9

Case Reports

Case 1: a 10-year-old girl with 4 months’ history of cough,
fever, weight loss, 1 week’s vomiting, and 5 days’ diarrhea.
Her father had TB 3 years earlier. Vital signs on admission
were temperature, 39.8°C; respiratory rate (RR), 46 cycles/
minute; pulse, 148/minute; blood pressure (BP), 110/70mm/
Hg; and SPO2

,91% in room air. Her weight was 23 kg (10th
percentile), while her height was 140 cm (>50th percentile).
Salient findings were dyspnea, tachypnea, tracheal deviation
to the right, reduced chest expansion with stony dullness,
and Bronchial breath sounds (BBS) left hemithorax. Diagno-
sis was PTB with left pleural effusion. Chest X-ray showed
massive left-sided pleural effusion (►Fig. 1).

XpertMTB/RIFof pleuralfluiddetected rifampicin sensitive
MTB. Pleural fluid glucose, 6 mmol/L; lactate dehydrogenase
(LDH), 553.2 IU/L; and protein, 317mg/dL. Urine sodium was
˂50 mmol/L, serum osmolarity was 287 mOsm/kg, and urine
osmolarity was 243 mOsm/kg. Abdominal ultrasound scan

(USS) showed grade-4 renal parenchymal disease. She
responded to anti-TB drugs but developed convulsion and
coma after 10 days of therapy with serum sodium of 114
mmol/L. This recurred insubsequentweekswithsodiumlevels
ranging from114to124mmol/Lbuteachepisoderesponded to
sodium correction with/without corticosteroids and anti-TB
drugs were continued. She stabilized after 10 weeks and was
eventually discharged home. Follow-up was satisfactory.

Case 2: an 8-year-old girl presentedwith fever, cough, neck
swellings of 10months, weight loss of 6 months, and abdomi-
nal and leg swelling of 3 months’ duration. She lived with her
grandmother who had TB. She had lymph node incisional
biopsy and antibiotics before presentation, with temporary
relief but deteriorated over several months with weight loss
and increasing abdominal and leg swelling and eventually
presented with generalized body swelling, nausea, vomiting,
andweakness 10months later. Shewas chronically ill looking,
wasted, moderately pale, with bilateral cervical lymphade-
nopathies in anterior and posterior cervical, submandibular
and axillary regions ranging from 2cm�3 cm to 4 cm�6 cm
andhad an 8-cm incisional scar in the anterior part of the neck
with bilateral pitting pedal edema up to the vulva. Her weight
was 27kg (>50th percentile). Salient features were reduced
tactile and vocal fremitus posteriorly with dull percussion
notesupperzonesanteriorlyandstonydullpercussionnotes in
the lower zones laterally and posteriorly, Pulse, 120/min; BP,
110/70mm/Hg; distended abdomen with moderate ascites;
10-cmhepatomegaly; 4-cm splenomegaly; neck stiffness; and
meningeal signs. A diagnosis of disseminated TB involving the
lymph nodes, lungs, pleura, abdomen, and probablymeninges
wasmade. Chest X-ray showed right apical lobe opacitieswith
pleural effusion. Abdominal USS revealed hepatosplenome-
galywithmattedmesenteric lymphadenitis, copious intraper-
itoneal echo-rich fluid collection, suggestive of abdominal TB.
Full blood count (FBC)waswhite blood cell (WBC), 17.5�103/
uL; packed cell volume (PCV), 28.9%; neutrophil, 93.8%; and
lymphocyte, 3.1%. Erythrocyte sedimentation rate (ESR),
13mm/h; red blood cell (RBC), Random blood sugar (RBS),
6.7 mmol/L; and Na, 127 mmol/L. She was to commence anti-
TB drugs but developed worsening body weakness, cold ex-
tremities, nausea, and vomiting. Radial pulsewas not palpable
but brachial pulse was 130/min and BP dropped to 90/60mm
Hg. SPO2 was 63% in room air and oxygen, normal saline
infusion, intravenous hydrocortisone of 200mg were given.

Fig. 1 Left-sided tuberculous pleural effusion of case 1.
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She improved and stabilized for a few hours and then had
another episode of persistent vomiting with cold extremities,
weak thready pulse, gasping respiration, and a blood pressure
of 80/50mm Hg and couldn’t be resuscitated.

Discussion

Severe hyponatremia of 114 mmol/L in case 1, came as a
surprise of 10-day anti-TB treatment and was announced by
convulsion and coma. Severe hyponatremia occurs less
commomly1,3 than mild forms,1,4,16 and so this case is a
rarity. A rapid reduction of serum sodium to 110 to 120
mmol/L is usually associated with cerebral edema and pos-
sible brain herniation.3 She, however, responded to sodium
correction, steroids, and anti-TB medications. Reports have
shown treatment modalities of water restriction in SIADH
secretion and salt and water infusion in Renal Salt Wasting
(RSW),17 and it is important to differentiate CSWS from
SIADH secretion since their treatments differ.9 Our patient
had normal urine sodium, serum osmolarity and urine
osmolarity. It is believed that urine sodium is raised in
CSWS and reduced in SIADH secretion but a report showed
the opposite.10 She developed tender hepatomegaly and
renal parenchymal disease, raising the possibility of adrenal
involvement and again, her episodes of coma were always
associated with severe hyponatremia. Reports document
RSW in 38% of patients in general hospital wards, with 21
of 24 lacking cerebral disease,17 and hence the proposals for a
name change to RSW were made.17

The initial presentations of case 2 with fever, cough, neck
swellings, and positive TB contact constituted the first missed
opportunity for diagnosis. She later developed disseminated
TB after several months and presented very late in our facility
with generalized body swelling, nausea/vomiting, hypoten-
sion, shock, and collapse. Common clinical features of AI have
been identified as fatigue/weakness, nausea/vomiting, hypo-
tension/dizziness, altered sensorium, and seizures,15 and she
had all these. AI is known to be life-threatening in children
with1of 200 crises leading to death15 andwas the direct cause
of her death with the generalized body swelling, severe
persistent vomiting, and hyponatremia in this background
of TB. One constant limitation of various studies of AI is lack of
availability of assays used to measure adrenocorticotrophic
hormone (ACTH) and cortisol levels,14 like in case 2. The
diagnostic consensus is an initial screening test of early
morning cortisol level and adrenal stimulation test with
exogenous ACTH creating a subnormal response.18 She had
hyponatremia, recurrent hypotension, and collapsedwhile on
admission and each time was revived by intravenous hydro-
cortisone until demise. The importance of early identification
and prompt treatment with hydrocortisone cannot be over-
emphasized.14,15 Hydrocortisone, which is preferred in chil-
dren over other steroids,19 should be given and hypovolemia
should be correctedwith 20mL/kg of isotonic saline,15 even if
a blood sample cannot be collected. Interestingly, both cases
had chest/abdominal findings diagnosed by chest X-ray/USS.
USS has been found to be very useful in diagnosing extra PTB
(EPTB) in both HIV-positive and HIV-negative children and

adults in resource poor settings.20,21 The focused assessment
with sonography for HIV-associated tuberculosis (FASH)
protocol is a simple, noninvasive and fast technique able to
detect abnormal USS findings suggestive of EPTB in 27% of
cases.20Similarly, thepointofcareUSS (POCUS) identifies one-
third of such cases.21

Conclusion

Childhood TB is still underdiagnosed with missed opportu-
nities prevalent in health facilities, and thus there is an
urgent need to raise the index of suspicion at all levels of
care to identify these children. Early diagnosis and prompt
treatment of TB hyponatremia is lifesaving because SIADH
secretion, CSWS, and AI all require different regimens.
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