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Abstract

Hyponatremia, a serum sodium level of <I35mEq/L, is the most common electrolyte abnormality occurring in 5%-35%
of hospitalized patients. It is a predictor of increased morbidity and mortality. Diuretics, psychotropic, and antiepileptic
drugs are commonly implicated in drug-induced hyponatremia. Trimethoprim-sulfamethoxazole and spironolactone are
two commonly prescribed drugs; unfortunately, most providers are unfamiliar with these two drugs causing hyponatremia.
Simultaneous use of trimethoprim-sulfamethoxazole and spironolactone can cause serious drug interactions that increase
the risk of hyponatremia, hyperkalemia, and overall mortality. Despite recommendations to avoid using these two drugs
concurrently, many healthcare providers continue to prescribe them together. We report a case of an elderly female with
severe hyponatremia caused by trimethoprim-sulfamethoxazole superimposed on a chronic but stable mild hyponatremia.
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Introduction

Nowadays, polypharmacy is common, especially among the
elderly. A wide range of prescribed and over-the-counter
medications can cause hyponatremia. A well-established but
underappreciated cause of hyponatremia is trimethoprim-
sulfamethoxazole (TMP-SMX). Trimethoprim (TMP) is
structurally similar to amiloride and acts on the same epithe-
lial sodium channels (eNAC) in the distal nephron, causing
natriuresis and hyponatremia. It is also possible to develop a
syndrome of inappropriate antidiuretic hormone secretion
(STADH) while taking TMP.

TMP-SMX is a commonly prescribed antimicrobial
known to cause moderate to severe hyponatremia. TMP
works by blocking amiloride-sensitive sodium channels in
the distal convoluted tubules and collecting ducts.! Usually,
hyponatremia begins between days 3 and 10' and resolves
within 3 weeks after stopping the drug. Similarly to ami-
loride, TMP can cause hyperkalemia and hyponatremia.'

Hyponatremia occurs in approximately 72% of patients
receiving high doses of intravenous (IV) TMP-SMX.}
Hyponatremia can, however, be caused by low prophylactic
doses.* High IV TMP-SMX doses can cause salt-losing

nephropathy characterized by hypovolemia, hyponatremia,
hyperkalemia, and metabolic acidosis.> SIADH is more
likely to occur with lower doses of oral TMP-SMX (once or
twice daily dosing) than with the higher doses typically used
for treating pneumocystis jiroveci pneumonia (PJP).%’
Dilutional hyponatremia may also occur with high doses of
IV TMP-SMX. In cases of moderate to severe PJP pneumo-
nia, the recommended dose of TMP is 15-20 mg/kg/day for
21days. TMP-SMX is usually diluted in 5% Dextrose water
when administered intravenously. According to the maxi-
mum permissible dilution of TMP at 80 mg per 75 mL of 5%
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Dextrose, an average 70kg patient can easily receive up to
1000 mL of free water per day. By applying Edelman’s equa-
tion, we expect the serum sodium to decrease by at least
2-3mEq/L/day.

Case presentation

A pleasant 80-year-old female with hypertension, atrial
fibrillation, hypothyroidism, chronic low back pain, and
chronic hyponatremia presented to our hospital with nausea,
fatigue, and generalized weakness for 3 days. She reported
taking salt tablets periodically for chronic hyponatremia.
Previously, her serum sodium levels ranged between 128 and
133 mEq/L; a month ago, her sodium level was 129 mEq/L
(reference range: 135-145mEq/L). Two days before hospi-
talization, she completed 3 days of outpatient treatment for
urinary tract infection (UTI) using oral TMP-SMX
(160/800mg, 1 tablet twice daily). Her home medications
included spironolactone 25mg once daily, gabapentin
200mg twice daily, amiodarone 200 mg once daily, aspirin
81 mg once daily, losartan 50 mg once daily, levothyroxine
25ug once daily, apixaban 5mg twice daily, and hydroco-
done/acetaminophen four times daily as needed. She denied
headaches, syncope, paresthesia, seizures, abdominal pain,
vomiting, constipation, or diarrhea. A detailed review of her
other systems was unremarkable. On examination, her blood
pressure (BP) was 188/80, heart rate (HR) 80/min, respira-
tion rate (RR) 16/min, Spo2 95% on room air (RA), and tem-
perature 36.8°C. She was awake, alert, oriented, and seated
comfortably in bed. Her oral mucosa was moist; she had no
focal neurological deficits; her breath sounds were clear with
no crepitation or wheezes; her heart sounds were regular
with no murmur; her abdomen was soft with normoactive
bowel sounds, and her extremities were warm and perfused
without edema. Her routine blood test showed sodium of
111mEq/L (reference range: 135-145), serum osmolality
230mOsm/kg (reference range: 275-295), potassium
5.1 mEq/L (reference range: 3.5-5), chloride 77 mEq/L (ref-
erence range: 96-106), bicarbonate 18mEq/L (baseline
24 mEq/L, reference range: 21-32), anion gap 16 (reference
range: 8-12), BUN 14mg/dL (baseline 12—14 mg/dL, refer-
ence range: 8-23), creatinine 1.0mg/dL (baseline 1-1.10 mg/
dL, reference range: 0.2—0.7), glucose 127 mg/dL (reference
range: 70—115), calcium 9.7 mg/dL (reference range: 8.6—
10.2), albumin 4.1 gm/dL (reference range: 3.5-5.2), random
cortisol 22 pg/dL (reference range: 5-20), TSH 14.5ulU/mL
(reference range: 0.34—4.8), and uric acid 2.4 mg/dL (refer-
ence range: 3.4—7). Her urine studies revealed sodium of
99 mEq/L and urine osmolality of 354 mOsm/kg.

An initial working diagnosis was hyponatremia caused by
TMP-SMX-induced natriuresis. She was started on IV nor-
mal saline (0.9% NS) with close monitoring of her serum
sodium. Her serum sodium initially increased to 116 mEq/L;
however, after receiving close to 2.5L, it decreased to
112mEq/L. At this point, we limited her 24-h oral fluid

intake to 1000 ml and started her on sodium chloride tablets,
1 gm four times daily. Fluid restriction and salt supplements
gradually improved her symptoms and sodium level. She
was discharged on the fifth hospital day with restricted fluid
intake (1000mL daily), oral sodium chloride tablets, 1 gm
four times daily, and close outpatient follow-up. At dis-
charge, her serum sodium was 128 mEq/L, potassium
4.4mEq/L, bicarbonate 23 mEq/L, BUN 15mg/dL, creati-
nine 0.9 mg/dL with a normal anion gap of 11. Her diagnosis
was hyponatremia due to TMP-SMX-induced SIADH.

Discussion

Our patient presented with severe hyponatremia. She was
euvolemic, and her blood tests (sodium, serum osmolality,
renal function, uric acid, TSH, cortisol) and urine tests (urine
sodium and osmolality) indicated SIADH. Because of previ-
ous reports of hyponatremia caused by TMP-SMX’s diuretic
effect and the possibility of enhanced natriuretic effect due to
drug interactions between TMP-SMX and spironolactone,
we initially started her on IV 0.9% NS. Even though her
sodium level initially increased, it eventually decreased after
she received adequate amounts of normal saline. It is not
uncommon for patients with STADH to experience a biphasic
response to IV 0.9% NS. In light of this, we put her on fluid
restriction and salt tablets, which improved her sodium lev-
els. The patient’s blood and urine tests and her response to
fluid restriction and salt tablets support the diagnosis of
SIADH.

Hyponatremia caused by TMP-SMX has previously been
attributed to either the natriuretic effect or SIADH. Several
previously reported cases of TMP-SMX-induced hypona-
tremia thought to be due to its natriuretic effect received high
doses of the drug.>® Some, maybe a couple, of the reported
cases cited SIADH as the cause of hyponatremia; these
patients received much lower doses of oral TMP-SMX.®®
Based on the previously published studies, we speculate that
higher IV and oral doses of TMP-SMX may cause natriuresis
more frequently than lower oral doses and vice versa. Our
patient received a lower dose of TMP-SMX (160/800), 1 tab-
let twice daily for 3 days.

Spironolactone causes hyponatremia quite frequently,
with an incidence comparable to chlorthalidone, a commonly
prescribed diuretic. Patients who develop hyponatremia
while taking spironolactone take 25mg or less a day.
Typically, hyponatremia develops around the 40th day with a
sodium level of around 130mEq/L.° People with chronic
kidney disease and older White people are more likely to suf-
fer from hyponatremia. Spironolactone was probably respon-
sible for our patients’ chronic hyponatremia.

This patient had other conditions known to cause hypona-
tremia, including hypothyroidism and her prescription drugs
(losartan, gabapentin, amiodarone, hydrocodone).'®'> When
hypothyroid patients develop hyponatremia, they usually
suffer from severe symptoms or have myxedema.'? Although
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our patient’s TSH level was elevated, she was asymptomatic,
suggesting hypothyroidism was not the cause of her severe
hyponatremia. She has been on her prescription medicines
for years, and with no recent dose changes to her medica-
tions, it is unlikely that these medications were responsible
for her severe hyponatremia.

The combination of TMP-SMX and spironolactone
increases the risk of hyperkalemia, hyponatremia, and sud-
den death.'*!> Hyperkalemia has been reported to occur in
up to 10% of patients taking TMP-SMX and spironolactone
concurrently.! TMP-SMX was probably the cause of
hyponatremia in our patient, based on Naranjo’s probability
scale.'® Providers need to consider drug interactions between
TMP-SMX and spironolactone since both drugs are readily
available and routinely prescribed.

Conclusion

Depending on the dose and route of administration, TMP-
SMX may cause hyponatremia by different mechanisms
(diuretic effect, SIADH, and dilutional). This case will add
to the growing body of literature regarding TMP-SMX-
induced SIADH. Although TMP-SMX causes hyponatremia,
most healthcare providers do not know about this condition
due to underreporting and lack of longitudinal studies.
Healthcare providers should avoid the use of TMP-SMX and
spironolactone together.
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