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Unexpected outcome (positive or negative) including adverse drug reactions

Case report

Colistin-induced acquired Bartter-like syndrome: an

unusual cause of meltdown

Mohammad Tabish

SUMMARY

Colistin-induced nephrotoxicity is commonly associated
with elevation of serum creatinine level or a reduction of
urine output. Uncommonly, tubulopathy associated with
colistin has been reported. Here we present a unique
case of a 46-year-old man who developed polyuria,
hypokalaemia, hypocalcaemia, hypomagnesemia

and metabolic alkalosis after 3 days of therapy with
intravenous colistimethate sodium. After ruling out
other causes, a diagnosis of colistin-induced acquired
Bartter syndrome was made. The patient required

daily aggressive intravenous repletion of fluids

and electrolytes. However, polyuria and metabolic
abnormalities abated only after drug discontinuation.

BACKGROUND

Colistin is one of the few available agents to treat
multidrug-resistant gram-negative infections which
is often used as a last available resort.! Nephro-
toxicity has been the most worrying side effect of
the medication which was why colistin was discon-
tinued in the 1970s, shortly after being introduced.?
With limited alternatives and recent studies showing
lower incidence of nephrotoxicity associated
with use of more purified colistin (colistimethate
instead of colistin sulfate), it has re-emerged as an
important antimicrobial agent in a select group of
patient.”™ Most studies have demonstrated colistin-
induced nephrotoxicity as acute kidney injury or
acute tubular necrosis and have described it in the
form of increasing creatinine, decreasing glomer-
ular filtration rate or need to undergo hemodial-
ysis.> 3 ¢ The mechanism of nephrotoxicity is via
an increase in tubular epithelial cell permeability,
which results in cation-anion and water influx
leading to cell swelling and cell lysis. Risk factors of
colistin nephrotoxicity include duration and dose of
the antibiotic, co-administration of other nephro-
toxic drugs, and the patient-related factors such as
age, hypoalbuminemia, hyperbilirubinemia, under-
lying disease and severity of illness." We report a
unique case of an acquired Bartter-like syndrome
(BLS) after 3 days of intravenous colistin therapy in
an adult. To the best of our knowledge, only three
other similar cases (two in adults, one in a preterm
infant) have been described in world literature—
making this case rather extraordinary.

CASE PRESENTATION
A 46-year-old man with a history of paraparesis
secondary to TB myeloarachnoiditis (diagnosed
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outside based on imaging features and cerebrospinal
fluid report), stage IV ischial and sacral decubitus
ulcer. Presented to our hospital with scrotal ulcer
and fever for 7 days with Foley’s catheter in situ. He
was taking four-drug antitubercular therapy (ATT)
comprising isoniazid, rifampicin, pyrazinamide and
ethambutol for the last 45 days.

At the time of admission, the patient’s blood
pressure was 120/70 and heart rate was 114 beats
per minute; respiratory rate was 24 per minute.
The patient had a temperature of 38.2°C and was
found to be hyporesponsive (Glasgow Coma Scale
score 10/15). A physical examination also identi-
fied 2%x2.6 cm scrotal ulcer with abscess formation,
5.2%x4.8 cm sacral ulcer with foul-smelling drainage
and a 3.4x2.8cm left ischial ulcer. A diagnosis
of Fournier’s gangrene and infected bedsore was
made. After sending initial cultures, the patient
was started on injection teicoplanin and pipera-
cillin—tazobactam. The patient underwent surgical
debridement of bedsore and Fournier’s gangrene
under general anaesthesia the next day. The postop-
erative phase was uneventful, and the patient was
extubated after 24 hours of surgery. The patient
improved consistently, and his surgical sites were
healthy. However, 3days after extubating, the
patient developed progressively increasing fever and
respiratory distress. His chest X-ray showed new-
onset infiltrates in the lower lobe of the left lung.
Because of worsening type 1 respiratory failure
patient was reintubated, and the antibiotic was
upgraded to imipenem. Piperacillin-tazobactam
was discontinued. His endotracheal aspirate grew
Acinetobacter baumannii complex sensitive only to
colistin following which the patient was started on
5 mg/kg daily dose of intravenous colistin, divided
into three doses throughout the day and ATT was
continued. The patient’s fever resolved, ventilatory
parameters improved significantly and the patient
was planned for extubation. However, the patient
had new-onset hypotension responsive to fluid.

INVESTIGATIONS

His blood investigations revealed serum sodium
128 mEg/L, serum potassium 3.0 mEq/L, serum
magnesium 0.74 mEq/L, serum bicarbonate 28
mEq/L, serum calcium 3.89 mEq/L and serum creat-
inine 0.30 mg/dL. On subsequent days despite daily
aggressive electrolyte repletion, the patient was
noted to have persistent hypokalaemia, with levels
between 2.5 and 3.4 mEg/L, metabolic alkalosis
with serum bicarbonate level between 26 and 30
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Figure 1  Graphical representation of electrolyte and 24-hour urinary
output trend.

mEgq/L, and polyuria with urine output around 4.0-5.0L daily.
Serum creatinine remains within the normal range of 0.25-
0.60 mg/dL. The patient did not have any diarrhoea or vomiting.
Urine studies showed urine spot potassium 107 mEq/L, urine
sodium 91 mEq/L and urine calcium 25 mg/dL, confirming renal
wasting of these electrolytes. Urine potassium:creatinine ratio
was 6.6 mEq/g. Serum and urine osmolality was 270 mOsm/kg
and 360 mOsm/kg, respectively. Urinary transtubular potassium
gradient was elevated (value being 27). The urinary calcium:cre-
atinine ratio was 0.83 mg/g. Urine magnesium and chloride
concentrations were not done.

DIFFERENTIAL DIAGNOSIS

The causes of fluid responsive hypotension in a hospitalised
critically ill patients are new-onset sepsis, fluid depletion in the
form of diarrhoea or blood loss, and right ventricular myocardial
infarction.

The differential diagnosis of polyuria is drug-induced diuresis,
central or nephrogenic diabetes insipidus, and solute diuresis.
Dyselectrolytemia can be caused by drugs like diuretics or other
causes of acquired tubulopathy

TREATMENT
The patient was put on potassium and calcium supplementation,
along with antibiotics and ATT.

OUTCOME AND FOLLOW-UP

In the absence of any other medications, including diuretics,
unexplained electrolyte disturbances and polyuria were most
likely suggestive of tubulopathy. It appeared to be associated

with colistin therapy with resultant acquired BLS. Colistin was
discontinued and cefoperazone sulbactam with teicoplanin was
continued. After 2days of stopping colistin, polyuria improved
dramatically. His metabolic alkalosis and hypomagnesemia also
resolved with partial improvement in hypokalaemia and hypo-
calcaemia, for which supplementation was continued. His pneu-
monia resolved; he was tracheotomised and weaned off from
a ventilator. After around 2weeks of resolution of BLS, the
patient had new-onset sepsis due to urinary tract infection with
disseminated intravascular coagulopathy. Despite an escalation
of antibiotics, the patient progressed to refractory septic shock.
Despite appropriate treatment for the same, the patient steadily
deteriorated and he expired on the 48th day of hospitalisation.

DISCUSSION

Bartter syndrome is a hereditary, renal tubular salt-wasting
disorder resulting from defective sodium chloride reabsorption
in the medullary thick ascending loop of the loop of Henle and
is characterised by metabolic alkalosis, hypokalaemia, hypo-
chloremia, hyper-reninemia with normal blood pressure. Based
on various genetic defects causing defective sodium chloride
reabsorption, Bartter syndrome has been classified to types L, II,
IIL, IV, IVb and V.” Acquired BLS has also been described, espe-
cially following the use of aminoglycoside antibiotics.® Certain
diuretics and other medications including amphotericin B, ciclo-
sporin and cisplatin have also been associated with BLS.

In vitro electrophysiological studies demonstrated that
prolonged exposure to colistin could directly damage mamma-
lian urothelium by interfering with transepithelial conduction.
Similarly to aminoglycosides, colistin may directly activate
the calcium-sensing receptor in the medullary thick ascending
loop of Henle, resulting in hypokalaemia, metabolic alkalosis
and hypomagnesemia. This may also result in hypercalciuria
and lower-than-normal serum calcium levels.” Two other drugs
(piperacillin—tazobactam and rifampicin) used in our patient have
been anecdotally reported to lead to electrolyte disturbances like
hypokalemia, hypocalcaemia and so on.' ™ In this case, pipera-
cillin—tazobactam was discontinued before the onset of BLS—
making it an unlikely causative factor. Also, the patient was on
rifampicin for more than 45 days and had received it throughout
the hospital stay. However, the manifestations and abatement of
BLS coincided with the introduction and withdrawal of colistin,
respectively. This led us to strongly believe that colistin was the
culprit drug in this case.

Our patient received therapy with colistimethate and devel-
oped unexplainable hypokalaemia, metabolic alkalosis, hypo-
calcaemia, hypomagnesemia and other electrolyte abnormality
of renal origin. The metabolic alterations associated with hypo-
tension were all suggestive of Bartter syndrome. The temporal
relationship of the development of electrolyte abnormalities

Table 1 Description of previous similar case reports

Sample Onset of BLS after starting

number Author name Clinical profile of the patient colistin Outcome after stopping colistin

1. Choksi and Shah™ A 32-year-old man with ischial and sacral decubitus ulcer 4 weeks BLS resolved after 6days

2. Cakiret al" 28week 7409 preterm infant receiving intravenous venous 4 days Polyuria and dyselectrolytemia resolved after
colistin for necrotising enterocolitis 2days and 7 days, respectively

3. Kamal Eldin et a/™® 58-year-old man receiving intravenous colistin for wound 2 weeks BLS resolved after 6 days of cessation of colistin
infection

4. Our case 46-year-old man with sacral decubitus ulcer with ventilator- 3 days BLS resolved after 2 days

associated pneumonia

BLS, Bartter-like syndrome.
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and its prompt abatement after discontinuing colistin therapy
was indicative of colistin being the causative agent. We felt it
inappropriate to re-challenge the patient with colistin again to
prove our hypothesis as the patient had already received 6 days
of colistin therapy and showed a remarkable improvement of
markers of lung function and other markers of sepsis. As per
the causality assessment of suspected adverse drug reactions, the
association of BLS with colistin in our case could be labelled
as ‘Probable’.'* The temporal relationship of the development
of electrolyte abnormalities, polyuria, and its prompt abatement
after discontinuing colistin is depicted in figure 1.

An extensive review of the literature revealed only three other
cases (two in adults and one in a preterm infant) of BLS after
colistin use. In two of these cases, BLS occurred after 2 weeks
of therapy while in the third case, it happened after 4 days of
colistin therapy. Description of similar previous case reports
including our case report is given in table 1.

Learning points

» A patient receiving colistimethate sodium may present with
polyuria, hypokalaemia and other electrolyte abnormalities
suggestive of Bartter syndrome. One should be aware of this
rare entity.

» Electrolyte abnormalities (Bartter-like syndrome, BLS) during
therapy with colistimethate may occur with normal renal
function.

» BLS associated with colistin, though life-threatening, is
usually reversible on discontinuing the culprit drug.
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