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A rare association of aniridia with 
conjunctival xerosis in two Indian 
siblings with PAX6 mutation

Dear	Editor,
PAX6	encodes	a	paired	homeodomain	transcription	factor	that	
plays	a	vital	role	in	eye	and	neural	development.	Its	expression	
is initially found in the anterior neural plate and later on in the 
lens	field	of	the	head	surface	ectoderm	and	optic	pit.[1] PAX6 
heterozygous	gene	mutations	have	been	known	to	cause	aniridia,	
while	homozygous	mutation	 is	associated	with	severe	brain	
abnormalities,	microencephaly,	and	early	postnatal	death	with	
the	absence	of	eye	and	nose	in	humans	and	rodents.[2,3] In the 
present	study,	we	screened	mutation	in	PAX6 gene in an Indian 
family	with	aniridia	and	a	broad	range	of	ocular	malformations.

The	case	described	here	 is	a	one	and	half	year	old	baby	
girl	having	multiple	ocular	complications	including	bilateral	
aniridia,	microcornea,	 glaucoma,	 subluxated	 lens	with	
no	 evidence	 of	 cataract,	 high	myopia,	 and	 conjunctival	
xerosis	 [Fig.	 1a].	After	 obtaining	 the	 history	 of	 patient,	 a	
comprehensive	 ophthalmic	 examination	 of	 anterior	 and	
posterior	segments	was	performed.	The	pupils	were	dilated	
using	 a	 combination	drop	of	 0.2%	 cyclopentolate	with	 1%	
phenylephrine	 (Cyclomydril)	 approximately	 15	min	before	
examination.	A	 few	 examinations	were	 performed	under	
general	 anesthesia	where	 non-compliance	 of	 patient	was	
expected.	Visual	 acuity	was	 evaluated	using	Teller’s	 acuity	
card	test[4]	at	a	distance	of	55	cm.	Refraction	was	performed	
using	 cycloplegic	 retinoscopy.	Cover	 test	was	 performed	
to	 assess	 the	 binocular	 vision	 and	 ocular	motility.	Mean	
intraocular	 pressure	 (IOP)	was	measured	with	hand-held	
Perkin’s	applanation	tonometer.	Red	reflex	test	was	performed	
to	 evaluate	 tear	 film,	 cornea,	 aqueous	 humor,	 lens,	 and	
vitreous	humor.	The	patient	had	visual	 acuity	of	 26	 cycle/
degree	equivalent	to	20/24	of	Snellen’s	Scale	in	both	eyes.	The	
mean	refractive	error	was	–4.00	diopters	(D)	in	both	eyes,	and	
mean	horizontal	corneal	diameter	was	7.5	mm	and	8.0	mm	in	
the	right	and	left	eyes,	respectively.	The	axial	length	of	right	
and	 left	 eyes	were	 26.55	mm	and	 27.24	mm,	 respectively.	
Mean	intraocular	pressure	(IOP)	was	24	mm	Hg	in	both	eyes.	
The	optic	cup/disc	ratio	was	not	measured	and	the	posterior	
segment	analysis	showed	myopic	fundus.

The	patient	was	 prescribed	 vitamin	A	 (2,00,000	Units)	
supplementation	for	the	management	of	conjunctival	xerosis	
till	the	age	of	5	years.	Medical	records	and	oral	information	
from	 the	parents	 revealed	 that	 the	patient’s	 elder	 brother	
also	 had	 complex	 ocular	 conditions	 including	 aniridia,	
microcornea,	 glaucoma,	 subluxated	 lens,	 and	 conjunctival	
xerosis,	while	her	mother	had	aniridia	and	glaucoma,	and	
the	father	is	blind	since	birth.	The	family	pedigree	is	shown	
in Fig.	1b.

Written	informed	consent	was	obtained	from	the	parents	
of	 the	 proband.	Genetic	 analysis	 of	 the	 PAX6	 gene	using	
polymerase	chain	reaction	and	Sanger	sequencing	was	carried	
out.	All	the	study	procedures	were	conducted	in	accordance	
with	 the	 tenets	 of	 the	Declaration	 of	Helsinki	 and	were	
approved	 by	 the	 Institutional	Ethical	Committee.	Genetic	
investigations	 revealed	a	heterozygous	mutation	 (c.781C>T)	
in the PAX6	gene	in	the	patient,	her	brother,	and	mother,	and	
not	in	her	father.	This	mutation	is	present	in	exon-10	and	was	
found	 to	 cause	premature	 termination	of	PAX6	protein	 (p.
Arg261Ter)	that	results	in	the	loss	of	a	partial	homeodomain	
and	the	entire	PST	(Proline-Serine-Threonine)	domain.	In silico 
analyses showed that this mutation is potentially deleterious 
to	 the	protein	 function.	The	PAX6	 transcript	 containing	 the	
premature	termination	mutation	(p.Arg261Ter)	is	believed	to	
undergo	nonsense-mediated	decay	and	loss	of	protein	level	by	
50%	that	leads	to	haploinsufficiency	and	aniridia.[5-7]

Although the PAX6	mutation	 (p.Arg261Ter)	 have	 been	
reported	in	few	other	population,[8-10]	this	is	the	first	report	from	
India	where	 this	mutation	 is	associated	with	a	broad	 range	
of	ocular	anomalies.	To	the	best	of	our	knowledge,	this	is	the	
first	study	to	report	the	association	of	conjunctival	xerosis	with	
aniridia in patients with PAX6	mutation.

Conjunctival	xerosis	 is	a	disease	associated	with	vitamin	
A	 (retinoic	 acid)	deficiency	 or	 insufficiency.[11]	A	 study	by	
Shetti	and	Patil	[1996]		showed	resolution	of	Bitot’s	spot	and	
conjunctival	xerosis	upon	vitamin	A	supplementation	within	
a	month	 of	 treatment	 in	 a	 case	with	 aniridia	 along	with	
conjunctival	xerosis	and	Wilm’s	tumor.[12]	CYP26B1,	a	retinoic	
acid	metabolizing	 enzyme	 is	 a	 downstream	 target	 of	 the 
PAX6 gene.[13]	Therefore;	we	hypothesize	that	the	presence	of	
conjunctival	xerosis	in	this	family	with	PAX6 mutation might 
be	owing	to	the	inability	of	the	mutant	PAX6	to	transactivate	
Cyp26b1	and	subsequent	failure	in	retinoic	acid	metabolism.	
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Figure 1: (a) Proband’s eye phenotype harbouring aniridia, 
microcornea, glaucoma, subluxated lens and conjunctival xerosis (black 
arrow). (b) The pedigree chart depicts the affected members (shaded) 
of the family. The arrow indicates the proband. The father is blind 
since birth. Except the father, all other members (I.2, II.1 and II.2) 
carry a heterozygous (c.781C>T) non‑sense variation leading to the 
premature termination (truncation) of PAX6 at amino acid position 
261 (p.Arg261Ter)

b

a

However,	 the	 involvement	 of	 other	proteins	 and	 enzymes	
responsible	 for	 vitamin	A	 binding,	 transportation,	 and	
metabolism	could	also	be	 considered.	Further, in vitro and 
in vivo experiments	are	warranted	to	confirm	this	hypothesis.

Declaration of patient consent
The	authors	 certify	 that	 they	have	obtained	all	 appropriate	
patient	 consent	 forms.	 In	 the	 form	 the	patient(s)	 has/have	
given	his/her/their	consent	for	his/her/their	images	and	other	
clinical	information	to	be	reported	in	the	journal.	The	patients	
understand	that	their	names	and	initials	will	not	be	published	
and	due	 efforts	will	 be	made	 to	 conceal	 their	 identity,	 but	
anonymity	cannot	be	guaranteed.

Financial support and sponsorship
This	study	was	supported	by	grants	from	the	Indian	Council	
of	Medical	Research,	Government	of	India	(file	no.	5/4/6/10/
Oph.	11-NCD	II).

Conflicts of interest
There	are	no	conflicts	of	interest.

Nair Vidya Gopinathan1,  
Sankaranarayanan Rajkumar1,2,  

Abhay Raghukant Vasavada1

1Department	of	Pediatric	Ophthalmology,	 Iladevi	Cataract	and	IOL	
Research	Centre,	Ahmedabad,	Gujarat,	 2Department	of	Ophthalmic	
Genetics,	Aditya	Jyot	Foundation	for	Twinkling	Little	Eyes,	Mumbai,	

Maharashtra,	India

Correspondence	to:	Dr.	Sankaranarayanan	Rajkumar,	 
Department	of	Ophthalmic	Genetics,	Aditya	Jyot	Foundation	for	
Twinkling	Little	Eyes,	Mumbai	-	400	031,	Maharashtra,	India.	

E-mail:	srajkumar31@gmail.com

References
1.	 Hever	AM,	Williamson	KA,	van	Heyningen	V.	Developmental	

malformations	of	the	eye:	The	role	of	PAX6,	SOX2,	and	OTX2.	Clin	
Genet	2006;69:459-70.

2.	 Matsuo	I,	Kuratani	S,	Kimura	C,	Takeda	N,	Aizawa	S.	Mouse	Otx2	
functions	in	the	formation	and	patterning	of	rostral	head.	Genes	
Dev	1995;9:2646-58.

3.	 Schmahl	W,	Knoedlseder	M,	 Favor	 J,	Davidson	D.	Defects	 of	
neuronal	migration	and	the	pathogenesis	of	cortical	malformations	
are	associated	with	Small	eye	(Sey)	in	the	mouse,	a	point	mutation	
at	the	Pax-6-locus.	Acta	Neuropathol	1993;86:126-35.

4.	 Mayer	DL,	Beiser	AS,	Warner	AF,	Pratt	EM,	Raye	KN,	Lang	JM.	
Monocular	 acuity	 norms	 for	 the	Teller	Acuity	Cards	 between	
ages	 one	month	 and	 four	 years.	 Invest	Ophthalmol	Vis	 Sci	
1995;36:671-85.

5.	 Tzoulaki	 I , 	 White	 IMS,	 Hanson	 IM.	 PAX6	 mutations:	
Genotype-phenotype	correlations.	BMC	Genet	2005;6:27.

6.	 Moosajee	M,	Hingorani	M,	Moore	AT.	PAX6-related	 aniridia.	
In:	Adam	MP,	Ardinger	HH,	Pagon	RA,	Wallace	SE,	Bean	LJH,	
Stephens	K,	 et al.,	 editors.	Gene	Reviews.	 Seattle,	DC,	USA:	
University	of	Washington;	2018.

7.	 Celik	A,	Kervestin	S,	Jacobson	A.	NMD:	At	the	crossroads	between	
translation	 termination	 and	 ribosome	 recycling.	 Biochimie	
2015;114:2-9.

8.	 Grønskov	K,	Rosenberg	T,	Sand	A,	Brøndum-Nielsen	K.	Mutational	
analysis	 of	 PAX6:	 16	 novel	mutations	 including	 5	missense	
mutations	with	 a	mild	 aniridia	phenotype.	 Eur	 J	Hum	Genet	
1999;7:274-86.

9.	 Vincent	MC,	Pujo	AL,	Olivier	D,	Calvas	P.	Screening	 for	PAX6	
gene	mutations	is	consistent	with	haploinsufficiency	as	the	main	
mechanism	leading	to	various	ocular	defects.	Eur	J	Hum	Genet	
2002;11:163-9.

10.	 Lin	Y,	Li	J,	Yang	Y,	Yang	JY,	Zhang	B,	Tang	X,	et al.	Mutation	analysis	
of	the	PAX6	gene	in	a	family	with	congenital	aniridia	and	cataract.	
Zhonghua	Yi	Xue	Yi	Chuan	Xue	Za	Zhi	2009;26:542-5.

11.	 Sherwin	JC,	Samarawickrama	C.	Conjunctival	xerosis	caused	by	
vitamin	A	deficiency.	Arch	Dis	Child	2018;103:890.



November	2020	 	 2637Letters to Editor

12.	 Shetti	S,	Patil	H.	Aniridia:	A	window	to	wilm’s	tumour.	NUJHS	
2016;6:80-1

13.	 Numayama-Tsuruta	K,	Arai	Y,	Takahashi	M,	Sasaki-Hoshino	M,	
Funatsu	N,	Nakamura	S,	et al.	Downstream	genes	of	PAX6	revealed	
by	comprehensive	transcriptome	profiling	in	the	developing	rat	
hindbrain.	BMC	Dev	Biol	2010;10:6.

Cite this article as: Gopinathan NV, Rajkumar S, Vasavada AR. A rare 
association of aniridia with conjunctival xerosis in two Indian siblings with 
PAX6 mutation. Indian J Ophthalmol 2020;68:2635-7.
© 2020 Indian Journal of Ophthalmology | Published by Wolters Kluwer - Medknow

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.

Access this article online
Quick Response Code: Website: 

www.ijo.in

DOI:
10.4103/ijo.IJO_2185_20

PMID: 
***

Systemic side effects of topical 
prostaglandin analogues: Rare but 
real

Dear	Editor,
Discontinuing	 topical	 prostaglandin	 analogues	 (PGAs)	 on	
account	of	their	systemic	side	effects	is	rare	in	clinical	practice.[1] 
Presented	series	details	three	cases	started	on	topical	PGAs	who	
communicated	gastric	and	cardiac	complaints	within	few	days	
of	treatment	initiation.

Case 1
A	 48-year-old	male	 diagnosed	 as	 primary	 open-angle	
glaucoma,	was	started	on	timolol	and	latanoprost	eye	drops.	
After	7	days,	patient	reported	gastric	burning.	He	was	given	
antacids.	Patient	reviewed	after	3	weeks	and	stated	that	he	has	
stopped	both	eye	drops	for	past	2	weeks	and	has	no	gastric	
complaints.	 Patient	was	 counselled	 and	 started	on	 timolol	
and	dorzolamide	 eye	 drops.	Unmasked	 rechallenge	with	
latanoprost	and	bimatoprost	eye	drop	on	a	later	date,	made	
the	patient	report	gastric	symptoms	each	time.

Case 2
A	60-year-old	female	with	primary	open-angle	glaucoma	was	
started	on	latanoprost	eye	drop.	In	a	week,	she	complained	of	
worsening	of	pre-existing	gastric	acidity,	vomiting	and	loss	of	
appetite.	Referral	to	physician	revealed	normal	investigations.	
She	was	switched	to	dorzolamide	eye	drop.	No	major	gastric	
complaints	have	been	reported	thereafter.

Case 3
A	68-year-old	otorhinolaryngologist,	diagnosed	as	primary	angle	
closure	glaucoma	 in	both	eyes	at	a	 tertiary	eye	hospital,	was	
started	on	pilocarpine	and	latanoprost	eye	drops.	Within	1	month,	
he	reported	episodes	of	angina.	He	had	recurrent	palpitations	
for	1	year.	During	this	period,	he	reviewed	three	times	at	the	eye	
institute.	He	was	investigated	at	cardiac	unit	and	got	treated	for	
vasospastic	angina.	The	subject,	being	a	medical	professional,	did	
a	literature	search	and	stopped	latanoprost	eye	drop	on	his	own.	
Subsequently,	as	stated,	he	never	had	palpitations	or	angina.

It	 is	 speculated	 that	 stimulation	of	 the	 smooth	muscles	
and	visceral	nociceptors	combined	with	vasoconstriction	by	
Prostaglandin	F2α	 are	 responsible	 for	 the	gastriointestinal	
and	cardiac	effects.[2-5]	Ophthalmologists	need	to	be	aware	of	
such	unfamiliar	systemic	effects	of	topical	PGAs	and	exercise	
caution	while	usage	in	susceptible	subjects.
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