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Cystic	fibrosis	 (CF)	 is	 caused	by	mutations	 in	 chromosome	
7	 that	 encodes	 the	CFTR	 (cystic	 fibrosis	 trans	membrane	
conductance	regulator)	gene,	a	chloride	and	bicarbonate	ion	
transport	channel	responsible	for	maintaining	osmotic	balance	
across	multiple	 epithelial	 surfaces	 in	body.[1] This leads to 
multiple	 issues.	First,	 xerophthalmia	due	 to	 involvement	of	
lacrimal	gland.	Second,	vitamin	A	deficiency	due	to	pancreatic	
insufficiency	 leading	 to	keratomalacia.	And	third,	 increased	
susceptibility	to	Pseudomonas aeruginosa	infection.

We	 report	 an	 infant	 with	 bilateral	 xerophthalmia,	
keratomalacia	 and	pseudomonas	keratitis	 as	 a	presentation	
feature,	which	was	later	diagnosed	as	CF.

A	two‑month‑old	female	infant,	first	born	to	second‑degree	
consanguineous	 parents	with	 uneventful	 neonatal	 period	
presented	with	 right	 eye	 swelling	 and	discharge	 for	 four	
days.	No	history	of	ocular	 trauma	was	noted.	On	torch	 light	
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examination,	 right	 eye	had	perforated	 corneal	ulcer	with	 a	
pseudocornea	and	iris	prolapse.	Left	eye	was	noted	to	be	normal.	
An	urgent	 therapeutic	penetrating	keratoplasty	was	planned	
for	the	right	eye,	but	on	systemic	examination	by	pediatrician,	
baby	appeared	malnourished	weighing	2.5	kg,	was	icteric,	pale	
with	firm	hepatomegaly	of	5	cm	and	had	generalized	hypotonia.	
She	also	had	occasional	white	 stools	and	high‑colored	urine	
for	the	past	10	days	on	retrospective	history.	Her	labs	revealed	
anemia	 (6.7	g/dl),	 conjugated	hyper‑bilirubinemia	 (6	mg/dl),	
mildly	elevated	 transaminases	with	coagulopathy	 (INR	>	6)	
and	vitamin	A	deficiency	 (0.02	mg/dl).	A	normal	abdominal	
ultrasonography	 (USG),	urine	 succinyl‑acetone,	 serum	AFP,	
serum	 amino	 acid,	 and	 urine	 organic	 acid	 profile	 ruled	
out	 suspected	metabolic	 liver	disease,	 that	 is,	 tyrosinemia/
hemochromatosis	or	TORCH	 infection.	While	 the	 child	was	
under	 systemic	 care,	 right	 eye	underwent	 corneal	 scraping	
for	 smear	and	culture,	 cyanoacrylate	glue	application,	 and	a	
bandage	contact	lens	under	topical	anesthesia	[Fig.	1a].	Patient	
underwent	emergency	therapeutic	penetrating	keratoplasty	the	
next	day	[Fig.	1b].	P. aeruginosa	was	isolated	on	microbiology	
of	corneal	scraping	and	was	sensitive	to	amikacin,	gatifloxacin,	
ciprofloxacin,	 gentamycin,	moxifloxacin,	 and	 ofloxacin.	
Postoperatively	 fortified	 amikacin	 (2.5%),	 2%	homatropine	
hydrobromide	TID	and	both	eyes	0.5%	carboxymethylcellulose	
6	 times	was	 started	 in	view	of	dry	 lusterless	appearance	of	
the	conjunctiva	of	both	eyes.	At	one	week,	patient	underwent	
examination	under	 anesthesia.	Right	 eye	 corneal	graft	was	
doing	well,	and	left	eye	was	showing	a	small	area	of	infiltrate	
at	nasal	limbus	and	underwent	corneal	scraping	[Fig.	2a	and	
2b].	Fortified	amikacin	was	also	initiated	in	left	eye.	Two	weeks	
later,	her	condition	deteriorated,	and	she	presented	with	cough	
for	past	 three	days	with	 respiratory	distress.	On	evaluation,	
chest	X‑ray	showed	 features	of	viral	pneumonia,	worsening	
LFTs	with	 elevated	 lactate.	CMV	quantitative	PCR	showed	
17,253	 copies/ml6	 and	patient	was	 started	 on	gancyclovir,	
oxygen,	 IV	 fluids,	 and	 liver	 protective	measures.	At	 this	
point,	left	eye	was	noted	to	have	corneal	ulcer	that	perforated	
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within	24	hours	of	 admission	 [Fig.	 2c].	Left	 eye	underwent	
cyanoacrylate	glue	application	with	bandage	contact	lens	and	
a	subsequent	 therapeutic	keratoplasty	was	planned	once	 the	
infant	was	stable.	 In	view	of	 failure	 to	 thrive,	 fat	globules	 in	
stool,	and	keratomalacia	with	heavy	pseudomonas	growth,	CF	
was	suspected.	Genetic	evaluation	 revealed	CF	homozygous	
mutation	in	c.	2619	+	1G	>A	(splice	variant)	of	Intron	15	of	CFTR 
gene,	pathogenic	variant	in	the	index	patient	and	both	parents	
were	asymptomatic	heterozygous	 carriers.	Because	of	CMV	
pneumonitis,	the	patient	succumbed	to	severe	lung	involvement.	
Parents	were	encouraged	to	seek	genetic	counselling.

Discussion
CF	 is	 a	 genetic	 disorder	 leading	 to	 abnormal	 transport	 of	
chloride/sodium	and	water	 across	 the	 epithelial	 surfaces	 in	
various organs.[2]	As	a	result,	the	pancreatic	ducts	are	blocked	
with	mucus	leading	to	pancreatic	insufficiency	in	almost	90%	
of patients.

Pancreatic	 insufficiency	 causes	deficiency	of	 fat‑soluble	
vitamins	(A,	D,	E	and	K)	as	these	are	co‑absorbed	with	fat.	This	

leads	to	keratomalacia.[3]	CF	also	leads	to	damage	of	lacrimal	
glands	 and	 causes	 aqueous	deficient	dry	 eye	 as	 a	 result	 of	
abnormal	 basal	 tear	production.	Advanced	xerophthalmia	
has	been	reported	as	an	initial	sign	of	CF.[4]	 In	our	case,	the	
infant	 presented	with	perforated	 corneal	 ulcer	 secondary	
to	 severe	keratomalacia	 as	 a	 result	 of	vitamin	A	deficiency	
due	 to	CF.	 Subsequently,	 there	was	 superadded	 bacterial	
keratitis. Wamsley et al.[5]	have	described	a	similar	case	of	a	
five‑month‑old	girl	who	presented	with	bilateral	ulcerative	
keratitis and failure to thrive. In addition to penetrating 
keratoplasty,	she	was	given	50,000	 IU	of	vitamin	A	prior	 to	
surgery,	as	was	done	in	our	case.

As	a	result	of	 thickened	pulmonary	secretions	as	well	as	
other	mucosal	 secretions,	 clearing	of	mucous	 is	 hampered	
leading	 to	 increased	 susceptibility	 to	harbor	organisms	 like	
P. aeruginosa. This	 is	 being	 attributed	 to	 secretion	of	CFTR	
inhibitory	factor	(Cif)	by	this	gram‑negative	organism.	The	Cif	
is	epoxide	hydrolase	virulence	factor	that	decreases	the	level	of	
CFTR	and	facilitate	biofilm	formation	and	infection.[6] In healthy 
individuals,	CFTR	protein	also	provides	 immunity	 towards	
P. aeruginosa by	ingestion	of	pathogen	and	its	phagocytosis.	
In	CF,	the	deficiency	in	CFTR	protein	and	secretion	of	Cif	by	
the	Pseudomonas	further	increases	the	chances	of	infection.[7] 
This	susceptibility	of	P. aeruginosa	to	cause	ocular	infections	in	
CF	has	been	previously	reported	in	literature.[8–10]

Ocular	 surface	 health	 needs	 optimum	vitamin	A	 and	
deficiency	 leads	 to	 spectrum	 from	mild	 xerophthalmia	
to	 keratomalacia.	 Pseudomonas	 keratitis	 is	 a	 potentially	
devastating	 condition	 leading	 to	 early	perforation.	Without	
history	of	prior	ocular	 trauma	and	bilateral	presentation,	 a	
suspicion	of	CF	 should	be	 clinically	made	 in	 such	patients	
and	 the	pediatrician	 should	 carry	out	 a	 thorough	 systemic	
evaluation	 for	 the	 same.	As	 in	 our	 case,	 the	 infant	was	
apparently	normal	prior	to	the	ocular	condition,	but	developed	
subsequent	 systemic	 complications	 leading	 to	unfavorable	
outcomes.
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Figure 1: (a) Right eye photograph showing cyanoacrylate glue with 
total epithelial defect. (b) peri‑operative  photograph of right eye during 
penetrating keratoplasty
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Figure 2: (a) Right eye photograph during examination under 
anaesthesia showing clear corneal graft with intact sutures (b) Left 
eye photograph during examination under anaesthesia showing area 
of�corneal�infiltrate�in�the�nasal�limbus�(c)�Photograph�showing�left�eye�
perforated  corneal ulcer
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