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ABSTRACT

Mild hypokalaemia is a common electrolyte abnormality
following therapeutic doses of diuretics such as torsemide. If
undiagnosed and untreated, hypokalaemia progresses and
smooth muscle, skeletal muscle and the heart are affected.
Potassium-sparing diuretics such as spironolactone are
commonly added to loop diuretics to prevent symptomatic
hypokalaemia. We present a patient with moderate hypokal-
aemia associated with the use of torsemide and spironolactone,
resulting in quadriparesis, hospitalization and electrophysio-
logical abnormalities.
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INTRODUCTION

Hypokalaemia (serum potassium <3.5 mmol/L) is a common
electrolyteabnormality encountered by physicians. Constipation,
urinary retention, muscular paralysisand cardiac arrhythmiasare
the usual manifestationsof hypokal aemia. The common causes of
hypokalaemia include diarrhoea, vomiting, drugs, hyperaldo-
steronism of any aetiology, thyrotoxicosis and renal tubular
acidosis.! Among drugs, insulin, beta-2-agonistsand diureticsare
morefrequently implicated. Thiazides, |oopdiureticsand carbonic
anhydrase inhibitors—all are known to cause hypokalaemia.l? It
isuncommon for potassium levelsto decrease to <3 mmol/L ina
patient treated with thiazide/torsemide on an outpatient basis.?
Therisk isfurther minimized by co-administration of potassium-
sparing diuretics such as spironol actone/eplerenone.? We present
an atypical case of hypokalaemic quadriparesis associated with
torsemide and spironolactone use.

THE CASE

A 53-year-old man presented with chief complaintsof progressive
symmetrical weakness of bilateral upper and lower limbs for 7
days. He complained of difficulty in performing daily activities
such as walking without support, getting up from a squatting
position and making overhead movementsof the shoulder such as
combing hair but could button up hisshirt. Therewere no features
suggestive of sensory loss, cranial nerveinvolvement, bladder or
bowel abnormality, tremors, ataxia, rigidity or dyspnoea. The
weaknesswasneither preceded by vomiting, diarrhoea, starvation
or hyperhidrosis nor was triggered by heavy exercise or a high
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carbohydratediet. Therewereno similar episodesinthepastinthe
patient or hisfamily members. There was no history of ingestion
of clay. At presentation, the patient had ablood pressure of 94/60
mmHginthesupine positionwithnosignificant fall onsittingand
standing position, with his other vital signs stable and normal
higher mental functions. Sensory and cranial nerve examination
werenormal . M otor examination showed normal bulk but reduced
muscletoneintheupper andlower limbs. Power wasal so reduced
to 4/5 in bilateral upper limbs (shoulder, elbow and wrist) and
lower limbs (hip, knee and ankle) for all movements. All deep
tendon reflexes were present and bilateral plantars were down-
going.

Hispast history revealed that he had been admitted and treated
for malaria, 10 days before the onset of these symptoms, had
recovered fully and wasdischarged. A possibility of chronicliver
disease was considered and he was started on a combination of
torsemide 10 mg and spironol actone 50 mg daily for oedema, with
aplan toinvestigate further on follow-up. The patient was not on
any other medication since discharge. His blood sugar, calcium
and phosphate were normal. His HIV status, hepatitis B surface
antigen and hepatitis C virusantibody were negative. While other
biochemical parametersshowed animprovingtrend by thesecond
visit, the patient had developed mild hypokalaemia. Urinary
potassium was low (Table I). Thyroid function was normal, the
electrocardiogram showed sinus tachycardia and a Doppler
ultrasound of the abdomen did not reveal any abnormality.
Cerebrospinal fluid examination wasalso normal. At thispoint, a
possibility of acute immune demyelinating polyneuropathy was
considered and anerveconductionstudy (NCS) wasdoneurgently
considering the potential for complications. A reduced compound
muscle action potential amplitude in bilateral common peroneal
nerves and ulnar nerves, absent F waves in bilateral posterior
tibial nervesand impersistent F wavesin bilateral median nerves
wereobserved. Conductionvel ocities, distal latenciesand sensory
nerve action potentialswere normal. Thiswas suggestive of acute
motor axonal neuropathy but specific treatment was deferred
because of the lack of danger signs. By day 3 of admission, the
serum potassium decreased further, and an arterial blood gas
analysis revealed metabolic alkalosis. Torsemide and
spironolactone were discontinued, and the patient was treated
with oral potassium supplements. By day 4, he had complete
recovery from hissymptomswhich paralleled theimprovementin
hypokalaemia and metabolic alkalosis. His blood pressure too
corrected with oral fluid supplementation and discontinuation of
diuretics. Considering therapidity of improvement, adiagnosisof
hypokal aemic paralysiswasmade. Acutemotor axonal neuropathy
isnot known to recover in 24 hours and hence was disregarded as
apossible diagnosis. After 2 days of observation, the patient was
discharged as he had recovered completely.

DISCUSSION

Our patient presented with mild hypokal aemia. Hishistory did not
reveal any non-renal causes of hypokalaemia such as vomiting,
diarrhoea, starvation or hyperhidrosis nor was hypokalaemia
triggered by heavy exercise or a high carbohydrate diet. The
absence of a positive family history and prior similar episodes
ruled out familial periodic paralysis syndromes. There was no
history of ingestion of clay. Anabolic statessuch ashaematopoietic
factor supplementation and the use of hormonal drugs such as
insulinand beta-agonistsweresimilarly excluded by history. This
along with a normal thyroid profile excluded redistributive
abnormalities of potassium. Arterial blood gas analysis was not
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TasLE |. Biochemical investigations of the patient on different days
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Investigation First hospital admission Diuretic started Second hospital admission
1 3 6 14 16 17
Haemoglobin (g/dl) 11.4 15 - 12.2 - -
Total leucocyte count (ul) 5850 12710 - 5080 - -
Platelet count (ul) 50 000 120 000 - 119 000 - -
Creatinine/urea (mg/dl) 1.9/182 0.9/46 0.7/22 0.8/41 - -
SGOT/SGPT 106/137 57/98 54/75 51/67 — —
Total/direct bilirubin (mg/dl) 4.1/3.8 1.7/1.4 - 1.5/1 - -
Sodium/potassium (mmol/L) 159/3.6 - - 132/3 129/2.59 129/4.36
Urinary potassium (mmol/day) - - - 11* - -
lonic calcium (mmol/L) - - - - 0.9 11
Total protein/albumin 5/2.2 - 5.2/2 6.7/2.9 - -
Alkaline phosphatase (1U) 519 - 457 337 - -
pH - - - - 7.58 7.4
HCO," (mmol/L) - - - - 34.5 26.8
PCO, (mmHg) - - - - 37 40

* 24-hour urinary potassium <15 mmol in the presence of metabolic alkal osis suggests remote diuretic use, remote vomiting, profuse sweating or stomach drainage as possible
causes of hypokalaemia. Normally urinary potassium excretion is enhanced by torsemide but it is suggested that simultaneous use of spironolactone resulted in the lower urinary

potassium excretion. The patient had neither of the other causes. The Naranjo algorithm also suggests torsemide to be the cause of hypokalaemia.

pyruvictransaminase SGOT serum glutamic oxal oacetic transaminase

done at admission but only when hypokal aemiaworsened to 2.59
mEQ/L onday 3 of admission. Metabolic alkal osiswasthought to
be dueto diuretic use aswasworsening hypokal aemia. M oreover,
this ruled out renal tubular acidosis as a probable cause of
hypokalaemia. The patient was worked up for other causes of
renal potassium wasting. Salt-wasting nephropathies were
excludedfromthedifferential sasserum potassium spontaneously
corrected on stopping diuretic medication. Hyperal dosteronism
and pseudo-hyperaldosteronism are not known to be associated
with alow blood pressure state and al so would not have corrected
spontaneously by withdrawal of the diuretic. Hypomagnesaemia
is known to be an important cause of refractory hypokalaemia
Although the serum magnesium level was not measured,
spontaneous correction of hypokalaemia and symptoms makes
this an unlikely possibility. We therefore narrowed down on
torsemide and spironolactone combination as the most likely
aetiology of hypokalaemiain this patient. Thiswas corroborated
further by a high Naranjo score.

Among diuretics, loop diuretics, thiazides and acetazolamide
areknown to cause hypokalaemia.? Thisisrelated to the dose and
duration of the use of diuretic. Potassium-sparing diuretics such
as spironol actone and eplerenone are often added to torsemide to
prevent the occurrence of hypokalaemia. Hypokalaemia may be
preceded or superseded by metabolicalkal osisandif unmonitored,
can manifest as quadriparesis.? There are some case reports of
diuretic abuse-induced hypokalaemic paralysis,®* but none with
torsemide and spironolactone combination in a therapeutic dose
for ashort period. Our patient highlights 2 relevant points. First,
the risk of hypokalaemic paralysis with torsemide use is not
nullified even by concomitant administration of spironolactone.
Second, apicturesimilar to acute motor axonal neuropathy can be
seen in NCS in hypokalaemic paralysis. Similar electro-
physiol ogical findingshave been emphasi zed in someof the other

SGPT serum glutamic

published reports in which patients with hypokalaemia had a
reduction in CMAP and absent F waves.® That hypokalaemiais
associated with aberrant nerve conductionisexpected aspotassium
isthe predominant ion regul ating the resting membrane potential
of nerves.®

OnapplyingtheNaranjo scal eof adversedrug reaction causality
assessment, the associ ation between hypokal aemic paralysis and
torsemide/spironolactone was classifiable into ‘probable’
category.” Physiciansshouldbevigilant for hypokal aemic quadri-
paresiseven with torsemide and spironolactone combination. The
NCS should not be disregarded but can give a confusing picture
in hypokalaemic paralysis. A trial of potassium supplementation,
therefore, should be given in patientswith acute onset pure motor
paralysis with hypokalaemia, before exposing them to immuno-
modulator therapies or plasmapheresis, even in the presence of
suggestive findings on NCS.

Conflicts of interest. None declared

REFERENCES

1 Palmer BF. A physiologic-based approach to the evaluation of a patient with
hypokalemia. Am J Kidney Dis 2010;56:1184-90.

2 Veltri KT, Mason C. Medication-induced hypokalemia. P T 2015;40: 185-90.

3 Cawley DT, Curtin PT, McCabe JP. Hypokalaemic paralysis secondary to thiazide
diureticabuse: Anunexpected outcomefor caudaequinasyndrome. Evid Based Spine
Care J 2011;2:51-3.

4 Mayr FB, Domanovits H, Laggner AN. Hypokalemic paralysis in a professional
bodybuilder. Am J Emerg Med 2012;30:1324.e5—€8.

5 Sharma CM, Nath K, Parekh J. Reversible electrophysiological abnormalities in
hypokalemic paralysis: Case report of two cases. Ann Indian Acad Neurol 2014;17:
100-2.

6 Cheng CJ, Kuo E, Huang CL. Extracellular potassium homeostasis: Insights from
hypokalemic periodic paralysis. Semin Nephrol 2013;33:237-47.

7 NaranjoCA, Busto U, SellersEM, Sandor P, Ruiz I, RobertsEA, et al. A method for
estimating the probability of adverse drug reactions. Clin Pharmacol Ther 1981;30:
239-45.




