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Abstract We present the case of a 58-year-old woman

who developed hypokalaemia and metabolic alkalosis

2 weeks after therapy with colistimethate sodium for the

treatment of chronic lower limb ulcer infection by exten-

sively drug-resistant (XDR) Pseudomonas aeruginosa. The

metabolic changes observed resembled Bartter syndrome, a

group of congenital disorders affecting the distal segments

of the renal tubules. The metabolic abnormalities reversed

spontaneously 6 days after drug discontinuation. Acquired

forms of Bartter syndrome have been reported during

courses of antibiotic therapy; however, to our knowledge,

this is the first documented case associated with colis-

timethate therapy in an adult.

Key Points

Patients receiving colistimethate sodium may present

with hypokalaemia and electrolyte abnormalities

suggestive of Bartter syndrome. Therefore, serum

electrolytes must be monitored closely throughout

the treatment course.

Electrolytes abnormalities during therapy with

colistimethate may occur with normal renal function.

Electrolytes abnormalities during therapy with

colistimethate appear to be reversible on interruption

of treatment.

Introduction

Colistimethate is an old antibiotic that exerts bactericidal

activity by disrupting bacterial cell membrane. It is active

on Gram-negative organisms, including Pseudomonas

aeruginosa [1]. Systemic use of colistimethate was initially

discontinued because it is nephrotoxic. Colistimethate may

cause dose-dependent acute kidney injury that is usually

reversible and may require haemodialysis [2]. However,

little is known about colistimethate-induced renal tubular

damage. After multidrug-resistant (MDR) organisms

emerged, the use of colistimethate was resumed, and it is

now considered by many authors to be the salvage therapy

of the twenty-first century [2]. With the emergence of

healthcare-associated infections, infection by MDR

organisms is no longer restricted to critically ill patients.

The risk–benefit evaluation of antimicrobial treatment is
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therefore more challenging and requires extensive knowl-

edge of the adverse effects of antimicrobial agents.

Case Report

We describe the case of a 58-year-old Caucasian woman

who was admitted to our hospital for the management of

chronic infected ulcers. She was a heavy smoker, was

being treated with an angiotensin-converting enzyme

(ACE) inhibitor (ramipril) for hypertension, and had

chronic venous insufficiency. She reported undergoing

surgical debridement of the ulcers and taking different

antibiotics before admission. The ulcers were extensive and

very painful. They involved most of the anterior aspect of

both legs and were foul-smelling, shallow with non-healing

punched edges. The wound bed showed extensive granu-

lation tissue and necrotic slough. Biochemical exams and

thyroid profile were within the normal range.

Because the patient refused a wound biopsy, culture and

sensitivity testing was performed on a wound swab from

which an extensively drug-resistant (XDR) [3] P.

aeruginosa was isolated. Consequently, we started intra-

venous therapy with colistimethate sodium at a loading dose

of 9 million units and a maintenance dose of 4.5 million

units every 12 h, meropenem 2 g every 8 h, and gentamicin

80 mg every 12 h. We administered buprenorphine, prega-

balin and paracetamol for pain control.

A few days later, we observed normalization of arterial

blood pressure levels and, as expected, the development of

non-oliguric stage 2 acute kidney injury according to

KDIGO (Kidney Disease: Improving Global Outcomes)

criteria [4]. Accordingly, we stopped antihypertensive

medication and gentamicin infusions and adjusted the

dosages of colistimethate and meropenem for renal function.

Complete recovery of renal function occurred 7 days after

gentamicin was discontinued. Because of the marked clini-

cal improvement, we decided to continue administering

meropenem and colistimethate at full dosages. Surprisingly,

2 weeks after starting therapy with colistimethate, we

observed a gradual and sustained decline in serum potassium

levels, as shown in Fig. 1, without any apparent cause of

electrolyte loss. The hypokalaemia persisted despite daily

intravenous supplementation of potassium chloride 30 mEq,
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Fig. 1 Levels of serum potassium and creatinine followed and

analysed throughout hospitalization of a case of ulcer infection

receiving systemic colistimethate sodium. Lower normal limit (LNL)

of serum potassium (K) and upper normal limit (UNL) of serum

creatinine (Creat.) are shown. Timing and duration of treatment with

colistimethate sodium, gentamicin (Gent.) and potassium chloride

supplementation (KCl) is indicated
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reaching a nadir of 2.9 mmol/l. The patient also exhibited

mild hypocalcaemia, hypophosphataemia and hypomagne-

saemia, whereas serum creatinine levels and urine output

were normal. Repeated spot urinary electrolyte measure-

ments showed a consistent urinary potassium excretion

[15 mmol/l with consistent urinary sodium[100 mmol/l.

Urinary potassium excretion on a 24-h urine collection was

35 mmol/24 h. Urinary cortisol levels were slightly below

the normal range, whereas urinary calcium on a 24-h urine

sample was within the normal range. Venous blood gas

analysis repeatedly showed mild metabolic alkalosis (pH

7.47 and HCO3
- 34.9 mmol/l). Moreover, the patient started

complaining of lumbar pain. Renal ultrasound examination

showed renal calyceal microlithiasis. Antibiotic treatment

was discontinued after a total of 23 days. Serum electrolyte

levels spontaneously returned to baseline levels 6 days after

colistimethate administration was discontinued. The patient

was discharged with low normal blood pressure levels and

without any antihypertensive prescription.

Discussion

Our patient received prolonged therapy with colistimethate

and developed unexplainable hypokalaemia, metabolic

alkalosis and other electrolyte abnormalities of renal origin

in course of therapy. The metabolic alterations, associated

with the normalization of blood pressure levels in a

hypertensive patient, and the development of microlithia-

sis, were all suggestive of Bartter syndrome, a group of

closely related defects of the distal segment of the nephron.

In Bartter syndrome, reabsorption of sodium chloride is

impaired in the affected segment, leading to hypokalaemia,

hypochloraemia and metabolic alkalosis. Some patients

also present with hypercalciuria and nephrocalcinosis [5].

Classically, Bartter syndrome is congenital; however,

authors have described acquired forms developing during

treatment with different classes of drugs, including tuber-

culostatics and aminoglycosides [6].

Although our patient received therapy with other drugs,

the reaction appeared only after treatment with colis-

timethate and disappeared after it was discontinued. This is

not true for other potentially causative drugs such as the

ACE inhibitor, which the patient took for a long time before

admission without exhibiting any known alterations, and

that was interrupted long before the reaction appeared.

Similarly, the short duration of therapy with gentamicin and

the onset of hypokalaemia long after its discontinuation

makes it unlikely to be the cause. On the other hand, the

onset of the metabolic alterations during treatment with

colistimethate and resolution after interruption are sugges-

tive of an association and possibly even a causative rela-

tionship despite the lack of rechallenge or pharmacokinetic/

pharmacodynamic studies. This is further supported by

another case in the literature that reported the development

of Bartter-like syndrome in a preterm infant [7]. However, to

our knowledge, this is the first report in an adult.

Conclusion

Albeit limited to a single case, this report suggests that

prolonged systemic therapy with colistimethate sodium

may be associated with persistent refractory hypokalaemia

and Bartter-like syndrome. Further research is needed to

clearly define the phenomenon, especially in light of the

increasing utilization of colistimethate even in patients in

generally satisfactory condition.
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