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Abstract

A 76-year-old woman was diagnosed with lung tuberculosis. On the second day of anti-tuberculosis treat-
ment, she became unconscious and developed status epilepticus accompanied by hyponatremia. The hypona-
tremia was caused by the syndrome of inappropriate secretion of antidiuretic hormone (SIADH). Detailed ex-
aminations revealed that the patient’s status epilepticus had occurred due to hyponatremia, which was caused

by lung tuberculosis-associated SIADH. Previous case reports noted that patients with tuberculosis-associated
SIADH showed mild clinical manifestations. They also reported that extensive lung involvement was associ-
ated with SIADH development. We herein report a rare case of SIADH complicated with status epilepticus
that was caused by tuberculosis with mild lung involvement.
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Introduction

Hyponatremia is one of the most common electrolyte im-
balances. It is important that healthcare professionals recog-
nize the imbalance promptly to prevent potential morbidity
or mortality, since it is often a marker of underlying dis-
ease (1). The syndrome of inappropriate secretion of antidiu-
retic hormone (SIADH) is the most common cause of hy-
ponatremia in patients suffering from pulmonary diseases.
The main causes of SIADH are central neurological dis-
eases, malignant diseases, medication-related adverse effects,
and pulmonary diseases such as pneumonia and pulmonary
tuberculosis (2). Several cases of pulmonary tuberculosis
complicated with STADH have been documented (3-5). Mi-
nami et al. summarized eight case reports of tuberculosis-
associated SIADH and showed that seven of the reports
were caused by severe tuberculosis, implying that extensive

lung involvement is associated with the development of
SIADH in patients with pulmonary tuberculosis (4). Further-
ing this finding, Nishizawa et al. summarized five case re-
ports of tuberculosis with SIADH and showed that SIADH
associated with pulmonary tuberculosis resulted in mild
symptoms, including headache, nausea and vertigo (5). We
herein report a rare case of SIADH complicated with status
epilepticus that was caused by tuberculosis with mild lung
involvement.

Case Report

A 75-year-old woman was admitted to the Jikei Univer-
sity Hospital due to impaired consciousness and status epi-
lepticus. She was referred to the hospital’s outpatient clinic
24 days before admission to investigate a progressive mass-
like lesion with a maximum diameter of 30 mm that was lo-
cated on her left upper lung. Positive results from an
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Table. Laboratory Data on Admission.
Hematology Serology Endocrinology
WBC 15,900 /L CRP 0.29 mg/dL TSH 0.7 ulU/mL
Hb 14 g/dL PCT 0.1 mg/dL FT4 0.92 pg/mL
Ht 40.6 % ACTH 323 pg/mL
Plt 25.9x10* /L Cortisol 214 ug/mL
Tumor markers PAC 734 pg/mL
Biochemistry sIL-2R 388 U/mL  PRA 1.2 ng/mL/hr
AST 24 U/L CEA 1.1 ng/mL Ad 63 pg/mL
ALT 12 UL SLX 34 UmL NA 527 pg/mL
CK 247 U/L ProGRP 262 pg/mL ADH 33 pg/mL
BUN 3 mg/dL KL-6 155 U/mL
Cr 0.45 mg/dL Urinalysis
Blood Gas Analysis(room
Na 120 mEq/L air) Na 81 mEqg/L
K 3.5 mEq/L PH 7.416
Cl 87 mEq/L PaCO, 304 Torr Osmolality
Vit. B6 58 wug/dL  PaO, 73.8 Torr Serum 253 mOsm/kg
BS 164 mg/dL  HCO5 19.6 mEq/L  Urine 458 mOsmvkg

PCT: Procalcitonin, PAC: Plasma Aldosterone Concentration, PRA: Plasma Renin Activity, CRP:
C-Reactive Protein, sIL-2R: soluble interleukin-2 receptor

interferon-gamma-release assay (T-spot.TB assay, Oxford
Immunotec Ltd. Marlborough, MA, USA) and a tuberculosis
polymerase chain reaction (PCR) led to a diagnosis of pul-
monary tuberculosis 16 days before admission. A sputum
culture showed that the patient was positive for tuberculosis,
and the diagnosis was later confirmed. The patient was pre-
scribed four anti-tuberculosis medications (isoniazid, rifam-
picin, ethambutol, and pyramide). She did not start taking
full doses of the medications until two days prior to her ad-
mission due to anxiety over the side effects. Her medical
history included hypertension, gastric ulcer and hyperlipide-
mia, but she had been healthy until admission. On the day
of admission, she was found lying on the floor at her home
and was transported to the hospital. At the emergency room,
she developed generalized seizures five times and was ad-
mitted to the intensive care unit to undergo treatment for
statue epilepticus.

On admission, the patient was unconscious (Glasgow
Coma Scale, EIVIM3) with a body temperature of 37C, a
heart rate of 108/min, a respiratory rate of 18 breaths/min, a
saturation level of 99% on room air and a blood pressure of
160/90 mmHg. Physical examinations showed normal breath
and heart sounds and no swelling of her extremities. Neuro-
logical examinations revealed an increase of muscle tonus,
especially in the lower limbs. Biochemical examinations
showed hyponatremia (120 mEq/L) with low serum osmo-
lality (253 mOsm/kg), high urinary osmolality (458 mOsm/
kg), and a normal urinary sodium concentration (81 mEq/L)
(Table). Despite the patient’s severe hyponatremia, her se-
rum antidiuretic hormone (ADH) level was not decreased
(3.3 pg/mL); it was close to the upper limit of the normal
range (0.3-4.2 pg/mL). The patient’s thyroid, kidney, and ad-
renal functions were normal. The fact that her blood urea ni-
trogen (BUN) to creatinine (Cr) ratio was 6.6 and the fact
that she did not experience severe diarrhea or vomiting im-

plied that she was clinically euvolemic. Based on these
laboratory findings, this patient met the criteria for STADH,
which were as follows: decreased effective osmolality; uri-
nary osmolality, >100 mOsm/kg of water; clinical euvo-
lemia; urinary sodium concentration, >40 mmol/L; and nor-
mal thyroid and adrenal functions (2). Chest radiography
and computed tomography (CT) showed a wedge-shaped in-
filtrative shadow with small tree-in-bud satellite lesions in
the left upper lobe of the lung (Fig. 1). With the exception
of pulmonary tuberculosis, contrast-enhanced CT of the
whole body did not reveal any malignant or infectious dis-
eases. Brain magnetic resonance imaging (MRI) revealed no
abnormalities and electroencephalograms, which were taken
three times, were all normal. A cerebrospinal fluid examina-
tion (CSF) showed no increase in the cell count (O cells/ul)
or the total protein level (47 mg/dL), no decrease in the glu-
cose (102 mg/dL), and was culture-negative for tuberculosis
and bacteria. Repeated blood cultures were also negative for
bacteria. She was not taking any medicines that have previ-
ously been reported as a potential cause of SIADH. It was
therefore concluded the patient’s SIADH was caused by pul-
monary tuberculosis. Among the prescribed medications,
only isoniazid has the potential to lead to seizures. However,
this possibility was excluded due to a lack of complications
during re-administration. Accordingly, we concluded that the
patient’s status epilepticus could be attributed to hyponatre-
mia, which had caused by pulmonary tuberculosis-associated
SIADH.

The patient did not develop seizures after infusion of
fosphenytoin sodium hydrate. Her level of consciousness
improved after an infusion of saline to treat her abnormal
serum sodium concentration, and she became conscious on
the second day after admission (Fig. 2). Rhabdomyolysis oc-
curred due to the patient’s status epilepticus, and her cre-
atine kinase (CK) levels increased (6,630 IU/L). SIADH did
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not recur after the patient resumed taking the anti-
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Figure 1. A: chest radiography on admission showed mass-like shadow in the left upper lung field.
B: CT on admission showed wedge-shaped infiltrative shadow with small tree-in-bud satellite lesions
in the left upper lobe.
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Figure 2. Clinical Course. INH: isoniazid, RFP: rifampicin, EB: ethambutol, PZA: pyrazinamide,
JCS: Japan coma scale, Cons: consciousness, P-Osmo: Plasma osmolality

tuberculosis medicines and she was discharged from the Discussion
hospital on the 22nd day after admission. The fact that she
improved with treatment verified our diagnosis. SIADH is characterized by the excessive release of ADH,

which results in dilutional hyponatremia and an increase in
the blood volume. This form of hyponatremia is associated
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with neurological symptoms such as headaches, confusion,
weakness, seizures, and coma (2). The causes of SIADH in-
clude, but are not limited to, central nervous system dis-
eases, malignant diseases, drug-induced diseases, and pul-
monary diseases. It is estimated that about 2.1% of pulmo-
nary disease-related SIADH cases can be attributed to pul-
monary tuberculosis (3).

Hyponatremia is commonly associated with tuberculosis.
It has been reported that 10.7% of patients with newly diag-
nosed active pulmonary tuberculosis have hyponatremia (6).
Although it is not clear what percentage of hyponatremia
cases are associated with SIADH, Nakamata et al. reported
that approximately 29% of lung tuberculosis patients had
high plasma ADH, suggesting the existence of a potential
causal relationship between pulmonary tuberculosis and
SIADH (7). ADH is released from the posterior pituitary in
response to a decrease in the intravascular volume or an in-
crease in the serum osmolality (8); however the cause of the
inappropriate release of ADH in patients with pulmonary tu-
berculosis is not fully understood.

There are several possible mechanisms for abnormal ADH
levels in patients with tuberculosis. First, although our pa-
tient was not suffering from tuberculous meningitis, ADH
production may be triggered by cerebral insults, including
infections and malignancies, which suggests that non-
specific inflammation may stimulate the release of ADH
from the posterior pituitary (1, 9). Moreover, recent reports
have suggested that interleukin-6 (IL-6) has an important
role in the release of ADH in response to inflammatory dis-
eases such as pneumonia and tuberculosis (10). Ogawa et al.
reported that the monocytes or macrophages of tuberculosis
patients showed higher levels of IL-6-production than those
of healthy subjects (11). These reports suggest that IL-6
could play important roles in causing hyponatremia in tuber-
culosis patients. However, our patient’s C reactive protein
level was only slightly increased, implying that there was
low inflammation. Secondly, decreased blood flow in the in-
trathoracic vessels due to the destruction of the lung by ex-
tensive pulmonary tuberculosis can be sensed by the mecha-
noreceptors in the left ventricle, leading to the non-osmotic
release of ADH (12). However, in the present case, the pa-
tient’s pulmonary tuberculosis was limited. Finally, another
intriguing possibility is the direct release of ADH from
lungs infected with tuberculosis. Vorherr et al. detected high
concentrations of ADH in tuberculous lung tissue, suggest-
ing the production of ADH in the local lung or that the tu-
berculous lung tissue had adsorbed an inappropriately re-
leased hormone from the posterior pituitary (13). Moreover,
Lee et al. reported a case of tuberculosis and proven diabe-
tes insipidus in a patient who had an elevated ADH level in
the presence of hyponatremia even without using desmo-
pressin, which suggested ectopic ADH production (14). In
our case, SIADH occurred two days after the initiation of
anti-tuberculosis treatment. The bactericidal property of the
medications might have affected the integrity of the tubercu-
lous lung tissue, which may have resulted in the release of

ADH. Thus, although it is still not clear whether ADH is
produced in tuberculous lung tissue or whether it accumu-
lates there, we hypothesize that the accelerated temporary
release of ADH from tuberculous lung tissue due to anti-
tuberculosis medications may have caused SIADH in the
present case.

Several cases of tuberculosis-associated SIADH have been
reported in Japan. However, most of the cases were caused
by severe lung tuberculosis or tuberculous meningitis and
the symptoms were generally mild (5). In contrast, our pa-
tient had mild lung tuberculosis complicated with SIADH,
which caused serious symptoms such as impaired conscious-
ness and status epilepticus. The manifestations of hyponatre-
mia are more prominent when a patient’s serum sodium
concentration rapidly decreases (15); we therefore assumed
that the severe symptoms in our case occurred due to a
rapid decrease in the serum sodium concentration. This
rapid decrease in the serum sodium concentration could be
explained by a rapid release of ADH. We hypothesize that
the accelerated and temporary release of ADH was from the
tuberculous lung tissue, and that it was induced by the bac-
tericidal property of the anti-tuberculosis medicines.

We believe that close observation is required to detect
symptoms of SIADH, even in cases of mild lung tuberculo-
sis, especially when a patient begins to take anti-tuberculosis
medications.
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