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TO THE EDITOR 
Autism spectrum disorder (ASD), a lifelong neu-
rodevelopmental disability characterized by persis-
tent defects at social interactions and restricted 
behaviors and interests, affects 1 in every 59 child-
ren while effective treatment options are yet to be 
identified (1). Novel treatment options including 
gluten-free diet, vitamin and mineral supplementa-
tion have been implemented along with pharma-
cotherapy with limited success. Bumetanide is a 
loop diuretic drug that works by inhibiting sodium-
potassium-chloride (Na-K-Cl) cotransporters, 
namely NKCC1 and NKCC2, while NKCC1 is also 
present in brain in contrast to kidney-specific 
NKCC2 (2). Use of bumetanide in ASD patients 
was first proposed in 2010 in five infants treated 
with 1 mg/day bumetanide for 3 months (3). 
Effectiveness of bumetanide treatment has shown 
in a 3-month placebo-controlled double-blind ran-
domized controlled trial (RCT) involving 60 child-
ren with ASD or Asperger syndrome in which 
autistic traits were evaluated by Childhood Autism 
Rating Scale (CARS), Clinical Global Impressions, 
Autism Diagnostic Observation Schedule and 
video films at day 0 and 90 (4). Further placebo-
controlled RCTs revealed that administration of 
bumetanide treatment along with applied behavior 
analysis (ABA) is superior treatment option com-
pared to ABA alone (5). Beneficial effects were 
also reported in few other RCTs involving 88 and 
83 subjects with similar autistic behavior evaluation 
tools and case reports while most commonly 
observed adverse effects include hypokalemia, 
dehydration, loss of appetite and asthenia (6-8). 
Clinical trials investigating effectiveness of 
bumetanide in other neuropsychiatric disorders 

including neonatal seizures, schizophrenia and 
Parkinson diseases have been conducted (9, 10). 
Accumulation of chloride in neurons in early pre-
natal period has shown to regulate the levels of pri-
mary inhibitory neurotransmitter in humans, name-
ly gamma-aminobutyric acid (GABA), which 
involves in many neurodevelopmental process 
through calcium-mediated cell signaling (11). 
Intracellular chloride accumulation is mediated via 
NKCC1 and KCC2 transporters which are influx 
and efflux pumps, respectively (11). Mechanism of 
action of bumetanide in ASD patients is believed to 
be the restoration of GABAergic system through 
decline in intracellular chloride levels. Over-activa-
tion of cortical regions involved in face processing 
and recognition including amygdala in ASD 
patients compared to controls has shown to be 
reversed with bumetanide treatment as shown in 
functional magnetic resonance imaging studies (12, 
13). Even though bumetanide appears to be effec-
tive in the treatment of autistic behaviors with low 
adverse effect profile, further large-scale RCTs are 
necessary to recommend its’ clinical implementa-
tion. However, it is important for clinicians to be 
aware of such possibly upcoming treatment option 
and its’ pathophysiology.  
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