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Sir,

I	read	the	article	by	Samal	and	colleagues	in	 the	Annals	of	
Indian	Academy	of	Neurology,	Jan‑Feb	issue	2020,	Vol.	23,	
Issue	1,	 entitled	“MuSK	 (Muscle	Specific	Kinase)	Positive	
Myasthenia:	Grave	Prognosis	or	undue	Prejudice”[1]	wherein	
the	 authors	 have	 compared	 the	 demographic	 and	 clinical	
characteristics,	treatment	response,	and	outcome	of	myasthenia	
gravis	 (MG)	with	MuSK	antibodies	with	anti‑acetylcholine	
receptor	(AChR)	antibodies	and	seronegative	MG	(SNMG).

The	authors	found	no	differences	in	the	three	subtypes	in	all	
parameters.	Besides,	 I	 am	sorry	 to	 say	 that	 to	draw	such	a	
conclusion	 from	 this	 study,	which	 is	 a	 retrospective	 study,	
a	small	sample	size	 in	which	different	 treatment	modalities	
are	used,	would	not	be	 appropriate.	Autoantibodies	 against	
acetylcholine	receptors	(AChR),	MuSK,	and	lipoprotein‑related	
protein	 4	 (LRP4)	 are	 well‑established	 as	 sensitive	 and	
specific	diagnostic	markers	and	pathogenic	factors,	and	these	
autoantibodies	are	instrumental	for	subgrouping	patients	with	
MG.	A	prerequisite	 for	 optimum	diagnosis	 and	 treatment,	
therefore,	is	access	to	antibodies	testing.

The	thymus	is	thought	to	play	an	important	pathogenetic	role	
in	AChR	 antibody‑positive	 (AChr	+)	 in	 younger	 patients,	
whose	myasthenia	often	improves	with	early	thymectomy.[2]	
In	these	cases,	muscle	like	myeloid	cells	in	the	thymic	medulla	
are	implicated	in	the	perivascular	infiltration	by	lymph	node	
T‑cell	 areas	 and	 germinal	 centers,	 however,	 in	 SNMG	 the	
thymic	histology	is	frequently	reported	within	“involuted”	or	
“atrophic.”[3]

MuSK	antibodies	are	mainly	IgG4	unlike	the	IgG1	and	IgG3	
AChR	antibodies	 and	 are	 not	 complement	 activating.	The	
observations	 of	 the	 present	 study	 are	 not	 in	 line	with	 the	
previously	published	studies.[2,4,5]	Clifford	and	his	colleagues	
in	their	study	have	provided	enough	evidence	that	thymectomy	
may	 not	 be	 associated	with	 an	 increased	 likelihood	 of	 a	
favorable	outcome	in	MuSK	positive	MG.[6]	Given	 the	 low	
likelihood	 that	a	 future	randomized,	controlled	 trial	will	be	
performed	in	MuSK‑MG,	the	data	from	this	study	may	help	to	
inform	treatment	decisions.	A	study	by	Samal	and	colleagues,[1]	

has	not	even	reviewed	the	literature	extensively	and	skipped	
certain	major	studies	that	have	contributed	to	the	understanding	
of	the	abovementioned	research.

Financial support and sponsorship
Nil.

Conflicts of interest
There	are	no	conflicts	of	interest.

Pushpendra N. Renjen

Sr. Consultant Neurologist and Academic Coordinator, Institute of 
Neurosciences, Indraprastha Apollo Hospitals, Delhi, India

Address for correspondence: Dr. Puspendra N. Renjen, 
C‑85, Anand Niketan, New Delhi ‑ 110 021, India. 

E‑mail: pnrejen@hotmail.com

references
1.	 Samal	P,	Goyal	V,	Singh	MB,	Padma	Srivastava	MV.	MuSK	(Muscle	

Specific	 Kinase)	 positive	 myasthenia:	 Grave	 prognosis	 or	 undue	
prejudice?	Ann	Indian	Acad	Neurol	2020;23:32‑7.

2.	 Gilhus	NE,	Verschuuren	JJ.	Myasthenia	gravis:	Subgroup	classification	
and	therapeutic	strategies.	Lancet	Neurol	2015;14:1023‑36.

3.	 Berrih	 S,	 Morel	 E,	 Gaud	 C,	 Raimond	 F,	 Le	 Brigand	 H,	 Bach	 JF.	
Anti‑AChR	 antibodies,	 thymic	 histology,	 and	 T	 cell	 subsets	 in	
myasthenia	gravis.	Neurology	1984;34:66‑71.

4.	 Hatanaka	 Y,	 Hemmi	 S,	 Morgan	 MB,	 Scheufele	 ML,	 Claussen	 GC,	
Wolfe	 GI,	 et al.	 Non‑responsiveness	 to	 anticholinesterase	 agents	 in	
patients	with	MuSK‑antibody‑positive	MG.	Neurology	2005;65:1508‑9.

5.	 Leite	MI,	 Ströbel	 P,	 Jones	M,	Micklem	K,	Moritz	 R,	Gold	 R,	 et al.	
Fewer	 thymic	 changes	 in	 MuSK	 antibody‑positive	 than	 in	 MuSK	
antibody‑negative	MG.	Ann	Neurol	2005;57:444‑8.

6.	 Clifford	 KM,	 Hobson‑Webb	 LD,	 Benatar	 M,	 Burns	 TM,	 Barnett	 C,	
et al.	Thymectomy	may	not	be	associated	with	clinical	improvement	in	
MuSK	myasthenia	gravis.	Muscle 	Nerve	2019;59:404‑10.

Subgroup Classification of Myasthenia Gravis

This is an open access journal, and articles are distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix, tweak, and build 
upon the work non‑commercially, as long as appropriate credit is given and the new creations are 
licensed under the identical terms.

DOI: 10.4103/aian.AIAN_237_20

Submitted: 01‑Apr‑2020	 Accepted:	13‑Apr‑2020	 Published:	05‑Jun‑2020

Levosulpiride‑induced Movement Disorders: A Compelling Case 
for Prudent Use!

Dear	Sir,

We	appreciate	the	article	by	Dr.	Joe	describing	levosulpiride	
(LVS)	 induced	 neurological	 adverse	 effects.[1]	More	 than	
half	 (56.67%)	 of	 the	 patients	 had	 extrapyramidal	 features	

in	 form	 of	 tremor	 ±	 rigidity	while	 Radhakrishnan	 et al.	
had	 highlighted	more	 dystonia	 in	 their	 series.[2]	 In	 the	
South	Korean	series,	most	common	LVS	induced	movement	
disorder	(LIM)	was	Parkinsonism	(93.4%).[3]	Levosulpiride	
induced	parkinsonism	(LIP)	was	asymmetric	in	37.6%	cases	
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and	these	patients	had	rest	tremors	more	frequently	than	those	
with	symmetric	features.[3]	The	mean	dosage	of	LVS	(mg)	that	
caused	reversible	and	irreversible	LIP	in	the	South	Korean	
study	was	70.06	±	15.8	and	84.46	±	29.7,	respectively.	It	is	
interesting	to	note	that	at	one	year	of	follow‑up,	48.9%	(25/52)	
had	irreversible	Parkinsonism	requiring	levodopa	therapy.[3]	
However,	LVS	dosage,	duration,	asymmetry	of	symptoms	or	
rest	tremors	were	not	predictive	of	the	reversibility	of	LIP	
in	 their	 study.	None	of	 these	patients	had	TRODAT	Scan.	
Worsening	of	the	subclinical	nigrostriatal	defect	by	LVS	may	
be	the	explanation	of	clinical	manifestations	in	patients	with	
irreversible	LIP.[4‑6]	LVS	is	also	known	to	cause	worsening	of	
symptoms	in	patients	with	Parkinson’s	disease	(PD).[7]	One	
should	 remember	 that	 drug‑induced	 Parkinsonism	 can	 be	
asymmetric	and	detailed	drug	history	should	be	elicited	in	
any	new	patients	presenting	with	PD	or	PD	plus	syndromes.

Another	 interesting	 fact	 about	LIM	 is	 that	 it	 occurs	more	
frequently	in	elderly	population.	The	mean	age	of	patients	
in	Dr.	 Joe’s	 cohort	was	65	±	12	years,	 in	Shin	HW	et al.	
series,	 85.7%	 of	 patients	were	 aged	more	 than	 60	 years.	
Whereas	 in	 the	 study	 by	Radhakrishnan	 et al.,	 the	mean	
age	was	65.7	±	9	years.	Greater	frequency	of	LIM	seen	in	
the	elderly	population	might	be	due	to	the	higher	incidence	
of	 dyspepsia	 and	more	 use	 of	 prokinetics	 than	 younger	
subjects.[8]	Increased	susceptibility	of	the	elderly	brain	due	
to	age‑related	changes	in	the	striatal	system	might	be	another	
possible	explanation.

It	is	assumed	that	a	higher	dose	of	LVS	is	associated	with	LIP	
and	lower	doses	at	dystonia.	However,	Choudhury	et al.	didn’t	
observe	any	relation	between	LVS	induced	dyskinesia	and	drug	
dosage.[9]	In	the	series	by	Radhakrishnan	et al.,	LIP	was	seen	
only	in	one	patient.[2]	Their	patient	was	a	75‑year‑old	male	who	
developed	acute	onset	jaw	opening	dystonia	and	Parkinsonism	
within	3	days	of	LVS	(25	mg)	therapy.	Genetic	susceptibility	
and	advanced	age	might	be	the	reason	for	developing	LIM	at	
lower	doses.	Henceforth,	physicians	should	be	extra	cautious	
in	prescribing	LVS	to	older	patients.

Dr.	Joe	observed	a	significant	positive	correlation	(r	=	0.8295, 
P =	0.0154)	between	the	duration	of	LVS	treatment	and	the	
incidence	of	extrapyramidal	 features.[1]	Shin	HW	et al.	had	
recommended	 restricting	 the	 duration	 of	 LVS	 therapy	 to	
8	weeks.[2]	Unfortunately,	many	of	the	Indian	brands	of	LVS	or	
combination	therapy	with	proton	pump	inhibitors	are	still	not	
mentioning	extrapyramidal	side	effects	or	maximum	duration	
of	therapy	in	their	package	insert.	At	least	in	half	of	the	patients,	
LIP	is	irreversible.	A	drug	prescribed	for	minor	ailment	causing	
disabling	disease	 is	not	desirable.	Treating	physicians	must	

be	 sensitized	 about	 the	 neurological	 adverse	 effect	 of	LVS	
and	drugs	should	be	withdrawn	at	the	slightest	suspicion	of	
side	effects.	A	package	insert	warning	about	neurological	side	
effects	is	highly	recommended.
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