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Sight-threatening intraocular infection in patients with COVID-19 in India
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Purpose: Intraocular	infection	in	patients	with	COVID‑19	could	be	different	in	the	presence	of	treatment	with	
systemic	corticosteroid	and	immunosuppressive	agents.	We	describe	the	epidemiology	and	microbiological	
profile	 of	 intraocular	 infection	 in	COVID‑19	patients	 after	 their	 release	 from	 the	hospital.	Methods:	We	
analyzed	the	clinical	and	microbiological	data	of	laboratory‑confirmed	COVID‑19	patients	from	April	2020	
to	January	2021	presenting	with	features	of	endogenous	endophthalmitis	within	12	weeks	of	their	discharge	
from	 the	 hospital	 in	 two	 neighboring	 states	 in	 South	 India.	 The	 data	 included	 demography,	 systemic	
comorbidities,	COVID‑19	treatment	details,	time	interval	to	visual	symptoms,	the	microbiology	of	systemic	
and	ocular	findings,	ophthalmic	management,	and	outcomes.	Results:	The	mean	age	of	24	patients	(33	eyes)	
was	53.6	±	13.5	(range:	5–72)	years;	17	(70.83%)	patients	were	male.	Twenty‑two	(91.6%)	patients	had	systemic	
comorbidities,	 and	 the	median	period	 of	 hospitalization	 for	COVID‑19	 treatment	was	 14.5	 ±	 0.7	 (range:	
7–63)	days.	Infection	was	bilateral	in	nine	patients.	COVID‑19	treatment	included	broad‑spectrum	systemic	
antibiotics	 (all),	 antiviral	 drugs	 (22,	 91.66%	 of	 patients),	 systemic	 corticosteroid	 (21,	 87.5%	 of	 patients),	
supplemental	oxygen	(18,	75%	of	patients),	low	molecular	weight	heparin	(17,	70.8%	of	patients),	admission	
in	intensive	care	units	(16,	66.6%	of	patients),	and	interleukin‑6	inhibitor	(tocilizumab)	(14,	58.3%	of	patients).	
Five	(20.8%)	patients	died	of	COVID‑19‑related	complications	during	treatment	for	endophthalmitis;	one	
eye	 progressed	 to	 pan	 ophthalmitis	 and	 orbital	 cellulitis;	 eight	 eyes	 regained	 vision	 >20/400.	 Fourteen	
of	 19	 (73.7%)	 vitreous	 biopsies	 were	 microbiologically	 positive	 (culture,	 PCR,	 and	 microscopy),	 and	
the	majority	 (11	 patients,	 78.5%)	were	 fungi. Conclusion:	 Intraocular	 infection	 in	COVID‑19	 patients	 is	
predominantly	caused	by	fungi.	We	suggest	a	routine	eye	examination	be	included	as	a	standard	of	care	
of	COVID‑19.
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Coronavirus	disease	 2019	 (COVID‑19)	 has	 affected	 almost	
all	 countries	 in	 the	world.[1]	 The	 infection	 typically	 starts	
with	pulmonary	 involvement	and	acute	 respiratory	 failure,	
sometimes progressing to a fatal multiorgan system 
affection	 and	 death	 in	 older	 individuals	 with	 existing	
comorbidities.[2,3]	An	 enveloped	 RNA	 beta	 coronavirus,	
SARS‑Cov‑2	 causes	 COVID‑19.	 Bacterial	 coinfection	 in	
hospitalized	SARS‑Cov‑2‑infected	patients	is	reported	up	to	7%,	
and	it	is	increased	up	to	14%	in	people	who	need	intensive	care	
unit	(ICU)	admission.[4]	The	fungal	coinfection	in	hospitalized	
SARS‑Cov‑2‑infected	patients	is	also	not	uncommon.[4‑6] The 
reported	ophthalmic	manifestations	 include	 conjunctivitis,	
keratoconjunctivitis,	episcleritis,	central	retinal	vein	and	artery	

occlusion,	acute	retinal	necrosis,	optic	neuritis,	neuroretinitis,	
ptosis,	 sixth	cranial	nerve	palsy,	dacryoadenitis,	and	orbital	
cellulitis.[7–15]	There	are	very	few	reports	of	intraocular	infection,	
such	as	endophthalmitis,	in	patients	hospitalized	and	treated	
for	COVID‑19.[16–18]

In	 this	 communication,	we	 report	 a	 series	 of	 patients	
who	presented	to	us	over	9	months	period	at	the	peak	of	the	
pandemic	in	two	adjoining	southern	states	of	India.

Methods
We	analyzed	the	patients	reporting	to	our	out‑patient	service	
after	 being	 treated	 for	COVID‑19	 in	 designated	 hospitals	
and	discharged	after	 such	 treatment.	We	collected	 the	data	
from	 the	 electronic	medical	 record	of	 consecutive	patients	
with	 a	 clinical	 diagnosis	 of	 endogenous	 endophthalmitis/
panophthalmitis	 from	April	 2020	 to	 January	 2021.	All	 of	
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them	were	 laboratory	 (reverse	 transcriptase‑real	 time	
polymerase	chain	reaction,	RT‑PCR)‑confirmed	SARS‑CoV‑2	
infection	 and	had	 reported	within	 12	weeks	 of	 discharge	
from	 the	 hospital	 treated	 for	 viral	 infection.	Appropriate	
consent	and	 institutional	review	board	(IRB)	approval	were	
obtained	(LEC‑BHR‑P‑09‑20‑512),	and	all	patients	were	treated	
as	per	the	declaration	of	tenets	of	Helsinki.	The	collected	data	
included	age,	gender,	associated	co‑morbidities,	time	to	onset	
of	COVID‑19	symptoms,	 time	to	onset	of	ocular	symptoms,	
history	of	 admission	 to	hospital/ICU,	 systemic	medications	
including	administration	of	intravenous	fluid,	blood	chemistry	
including	the	inflammatory	markers,	the	occurrence	of	sepsis,	
ventilator	use,	culture	report	of	blood/urine/tissue	biopsy,	and	
oxygen	therapy.	Patients	were	classified	into	mild,	moderate,	
and	 severe	COVID‑19	as	per	 the	oxygen	 requirement.[19] In 
brief,	it	was	mild	COVID‑19	(uncomplicated	upper	respiratory	
tract	infection	without	evidence	of	breathlessness	or	hypoxia),	
moderate	COVID‑19	 (pneumonia	with	dyspnoea,	hypoxia,	
fever	and	cough,	respiratory	rate	>24/min,	and	blood	oxygen	
saturation	 between	 90%	 and	 94%	 on	 room	 air ),	 severe	
COVID‑19	 (respiratory	 rate	 >30/min	 and	 blood	 oxygen	
saturation	 <90%	 on	 room	 air,	 severe	 pneumonia,	 acute	
respiratory	distress	syndrome,	sepsis,	and	septic	shock).

Each	patient	received	a	comprehensive	eye	examination.	This	
included	presenting	visual	acuity	(PVA),	slit‑lamp,	and	fundus	
examination	(indirect	ophthalmoscopy).	Essential	ophthalmic	
investigations	 included	 ocular	 ultrasonogram	and	 fundus	
photography	when	possible.	Endophthalmitis	was	suspected	
clinically	based	on	the	cluster	of	symptoms	(pain,	redness,	and	
reduced	vision)	and	signs	(hypopyon,	exudates	in	the	anterior	
chamber,	and	vitreous	opacities).	These	patients	were	managed	
as	per	the	endophthalmitis	treatment	protocol	of	the	institute,	
which	 essentially	 included	 a	 vitrectomy	 and	 intravitreal	
antibiotic	injections,	microbiology	of	vitreous	sample,	repeat	
vitreous	surgery,	and/or	repeat	culture‑susceptibility	adjusted	
intravitreal	antibiotic/antifungal	agents.[20,21]

Undiluted	vitreous	(0.5–1.0	mL)	was	collected	from	eyes	at	
the	time	of	vitrectomy	and	sent	for	a	detailed	microbiological	
study.	Grams	 staining	 and	 calcofluor	white	 (CFW)	mount	
were	done	for	the	undiluted	vitreous	for	direct	microscopy.	
The	sample	was	inoculated	onto	solid	(5%	sheep	blood	agar,	
chocolate	agar,	Sabouraud	dextrose	agar,	potato	dextrose	agar)	
and	liquid	(brain	heart	infusion,	thioglycolate	broth,	anaerobic	
bacteria	broth)	media	to	detect	any	growth	of	bacteria/fungi.	
All	media	were	incubated	aerobically	at	37°C	except	Sabouraud	
dextrose	agar	and	potato	dextrose	agar,	which	were	incubated	
at	 27°C	 for	 2	weeks.	Chocolate	 agar	was	 incubated	 in	 5%	
CO2	 at	 37°C.	 Species	 identification	 (bacteria	 and	 yeast)	
was	 done	whenever	 possible	 using	 the	Vitek	 2	 compact	
system	(bioMérieux,	France).	PCR	for	eubacteria	(16S	rDNA),	
panfungus	(ITS),	and	herpes	virus	type	I	and	II	(Glycoprotein	
D	gene)	detection	was	performed	where	possible.	A	 small	
volume	of	vitreous	sample	was	set	aside	for	RT‑PCR	under	
the	appropriate	cold	chain	for	SARS‑CoV‑2	detection	wherever	
possible.

We	 documented	 the	 PVA	 and	 best‑corrected	 visual	
acuity	 (BCVA),	ocular	findings,	and	response	 to	 treatment	 in	
the	 subsequent	 examinations.	 Systemic	antibiotic/antifungal	
agents	 and	 topical	 antibiotics/steroids	were	 considered	 as	
and	when	 appropriate	 to	manage	 the	 eye	 conditions.	The	

vitreous	biopsy	and	vitrectomy,	along	with	single	or	multiple	
antibiotics/antifungals,	were	performed	when	 the	 systemic	
condition	of	the	patient	allowed;	the	remaining	patients	were	
treated	with	systemic	antibiotics/antifungals	only	with/without	
intravitreal	antibiotics.	Vitrectomy	and	silicone	oil	tamponade	
(1000	centistoke)	was	considered	for	eyes	with	necrotic	retina	and	
half‑dose	intravitreal	antibiotics/antifungals.	Evisceration	was	
considered	whenever	the	globe	was	not	salvageable.	Persistent	
exudates	in	the	vitreous	cavity	after	primary	vitrectomy	needed	
vitreous	lavage	with	intravitreal	antibiotic/antifungal	agents.

Results
This	 analysis	 included	 24	 consecutive	 subjects	 examined	
between	April	 2020	 and	 January	 2021	 in	 two	 adjoining	
states	 in	South	 India,	Andhra	Pradesh	 (AP)	 and	Telangana	
state	(TS)	[Fig.	1].

Cases	 of	 endogenous	 endophthalmitis	 (EE)	 coincided	
with	the	peak	of	COVID‑19	in	both	states.	Severe,	moderate,	
and	mild	 cases	 of	COVID‑19	were	 present	 in	 14	 (58.3%),	
seven	(29.2%),	and	two	subjects,	respectively,	and	one	subject	
was	 asymptomatic.	All	patients	were	RT‑PCR	SARS‑CoV‑2	
infection	positive	(nasopharyngeal	swab)	and	were	hospitalized	
for	COVID‑19	treatment	within	12	weeks	of	presentation.	The	
mean	interval	of	COVID‑19	systemic	symptoms	to	ophthalmic	
symptoms	was	14.9	±	8.9	(range:	6–72)	days	in	23	symptomatic	
patients.	The	mean	age	of	the	patients	was	53.6	±	13.5	(range:	
5–72)	years,	and	17	(70.8%)	patients	were	male.	Over	90%	(22,	
91.6%)	 patients	 had	multiple	 pre‑COVID‑19	 systemic	
comorbidities,	and	16	(66.6%)	patients	were	admitted	to	the	
intensive	care	unit	(ICU)	[Table	1].

Table	 1.	Clinical	 characteristics	of	 24	COVID‑19	patients	
with	endogenous	endophthalmitis.

Most	patients	 (n	 =	 15;	 62.5%)	had	anemia,	neutrophilia,	
lymphopenia,	 thrombocytopenia,	 and	 raised	 inflammatory	
blood	markers	 (C‑reactive	protein,	 lactate	dehydrogenase,	
serum	ferritin,	D‑dimer,	and	IL‑6	level)	[Table	2].	One	patient	

Figure 1: Temporal relationship between daily COVID‑19 and 
endophthalmitis cases (onset of COVID‑19 symptoms and eye symptoms 
of same patients) in Andhra Pradesh (AP) and Telangana states (TS)



3666	 Indian Journal of Ophthalmology	 Volume	69	Issue	12

Ta
bl

e 
1:

 C
lin

ic
al

 c
ha

ra
ct

er
is

tic
s 

of
 2

4 
C

O
V

ID
‑1

9 
pa

tie
nt

s 
w

ith
 e

nd
og

en
ou

s 
en

do
ph

th
al

m
iti

s

#
A

ge
/

G
en

de
r

C
om

or
bi

di
tie

s
C

lin
ic

al
 C

la
ss

ifi
ca

tio
n 

of
 C

O
V

ID
‑1

9 
/

H
os

pi
ta

liz
at

io
n/

O
xy

ge
n 

us
e/

IC
U

 a
dm

is
si

on
 

V
en

til
at

or

S
te

ro
id

/B
ro

ad
‑s

pe
ct

ru
m

 a
nt

ib
io

tic
s/

A
nt

ic
oa

gu
la

nt
s/

To
ci

liz
um

ab
/A

nt
iv

ir
al

Ti
m

e 
to

 e
ye

 s
ym

pt
om

 
an

d 
C

O
VI

D
‑1

9 
sy

m
pt

om
s 

in
 d

ay
s

La
te

ra
lit

y

1
53

/F
D

M
, C

K
D

S
ev

er
e 

C
O

V
ID

‑1
9,

 A
R

D
S

, S
ep

si
s,

 
H

os
pi

ta
lis

at
io

n,
 O

2,
 IC

U
B

ro
ad

‑s
pe

ct
ru

m
 a

nt
ib

io
tic

s
33

B
E

2
58

/M
D

M
M

od
er

at
e 

C
O

V
ID

‑1
9,

 H
os

pi
ta

liz
at

io
n,

 IC
U

IV
M

P
, O

ra
l s

te
ro

id
, B

ro
ad

‑s
pe

ct
ru

m
 a

nt
ib

io
tic

, 
E

no
xa

pa
rin

, T
oc

ili
zu

m
ab

, R
em

de
si

vi
r

37
R

E

3
72

/M
D

M
M

od
er

at
e 

C
O

V
ID

‑1
9,

 H
os

pi
ta

liz
at

io
n,

 IC
U

IV
M

P
, B

ro
ad

‑s
pe

ct
ru

m
 a

nt
ib

io
tic

, F
la

vi
pi

ra
vi

r
32

R
E

4
55

/M
D

M
, C

K
D

, E
P

N
 

(S
te

nt
in

g 
an

d 
P

C
N

)
S

ev
er

e 
C

O
V

ID
‑1

9,
 H

os
pi

ta
lis

at
io

n,
 IC

U
, O

2
IV

M
P

, B
ro

ad
‑s

pe
ct

ru
m

 a
nt

ib
io

tic
s,

 R
em

de
si

vi
r, 

Fa
vi

pi
ra

vi
r

11
R

E

5
49

/M
H

TN
, D

M
*,

 E
P

N
 

(S
te

nt
in

g 
an

d 
P

C
N

)
S

ev
er

e 
C

O
V

ID
‑1

9,
 A

R
D

S
, S

ep
si

s,
 

H
os

pi
ta

lis
at

io
n,

 IC
U

, D
ia

ly
si

s,
 O

2
IV

M
P

, B
ro

ad
‑s

pe
ct

ru
m

 a
nt

ib
io

tic
, R

em
de

si
vi

r, 
Fa

vi
pi

ra
vi

r, 
E

no
xa

pa
rin

10
B

E

6
49

/F
D

M
M

ild
 C

O
V

ID
‑1

9,
 H

os
pi

ta
lis

at
io

n
O

ra
l s

te
ro

id
, B

ro
ad

‑s
pe

ct
ru

m
 a

nt
ib

io
tic

, F
av

ip
ira

vi
r

17
LE

7
53

/F
D

M
, P

ot
s 

sp
in

e 
(T

B
 

re
ac

tiv
at

io
n)

∫
S

ev
er

e 
C

O
V

ID
‑1

9,
 A

R
D

S
, S

ep
si

s,
 S

ep
tic

 
sh

oc
k,

 H
os

pi
ta

lis
at

io
n,

 IC
U

, O
2,

 V
en

til
at

or
IV

M
P

, E
no

xa
pa

rin
, B

ro
ad

‑s
pe

ct
ru

m
 a

nt
ib

io
tic

s,
 

R
em

de
si

vi
r

17
B

E

8
56

/F
D

M
, C

K
D

, H
TN

, 
E

P
N

 (J
J 

st
en

tin
g)

S
ev

er
e 

C
O

V
ID

‑1
9,

 H
os

pi
ta

lis
at

io
n,

 IC
U

, O
2,

 
S

ep
si

s
O

ra
l s

te
ro

id
, B

ro
ad

‑s
pe

ct
ru

m
 a

nt
ib

io
tic

s,
 F

av
ip

ira
vi

r
37

LE

9
65

/M
D

M
, C

K
D

, E
P

N
, J

J 
st

en
tin

g 
w

ith
 P

C
N

S
ev

er
e 

C
O

V
ID

‑1
9,

 H
os

pi
ta

lis
at

io
n,

 IC
U

, O
2,

 
S

ep
si

s
IV

M
P

, E
no

xa
pa

rin
, B

ro
ad

‑s
pe

ct
ru

m
 a

nt
ib

io
tic

s,
 

To
ci

liz
um

ab
, R

em
de

si
vi

r
17

B
E

10
54

/F
D

M
, H

TN
M

ild
 C

O
V

ID
‑1

9,
 H

os
pi

ta
lis

at
io

n
O

ra
l s

te
ro

id
, B

ro
ad

‑s
pe

ct
ru

m
 a

nt
ib

io
tic

s,
 F

av
ip

ira
vi

r
12

R
E

11
40

/M
D

M
S

ev
er

e 
C

O
V

ID
‑1

9,
 H

os
pi

ta
lis

at
io

n,
 IC

U
, O

2
IV

M
P

, O
ra

l s
te

ro
id

, E
no

xa
pa

rin
, B

ro
ad

‑s
pe

ct
ru

m
 

an
tib

io
tic

s,
 to

ci
liz

um
ab

, R
em

de
si

vi
r

10
B

E

12
35

/M
S

in
us

iti
s,

 M
as

to
id

iti
s,

 
M

en
in

gi
tis

S
ev

er
e 

C
O

V
ID

‑1
9,

 A
R

D
S

, S
ep

si
s,

 S
ep

tic
 

sh
oc

k,
 H

os
pi

ta
lis

at
io

n,
 IC

U
, O

2,
 S

ep
si

s
IV

M
P

, E
no

xa
pa

rin
, B

ro
ad

‑s
pe

ct
ru

m
 a

nt
ib

io
tic

s,
 

R
em

de
si

vi
r

16
B

E

13
65

/M
D

M
S

ev
er

e 
C

O
V

ID
‑1

9,
 A

R
D

S
, S

ep
si

s,
 S

ep
tic

 
sh

oc
k,

 H
os

pi
ta

lis
at

io
n,

 IC
U

, O
2,

 V
en

til
at

or
, 

S
ep

si
s

IV
M

P
, E

no
xa

pa
rin

, B
ro

ad
‑s

pe
ct

ru
m

 a
nt

ib
io

tic
s,

 
To

ci
liz

um
ab

, R
em

de
si

vi
r

6
R

E

14
59

/M
D

M
, H

TN
S

ev
er

e 
C

O
V

ID
‑1

9,
 A

R
D

S
, S

ep
si

s,
 

H
os

pi
ta

lis
at

io
n,

 IC
U

, O
2

IV
M

P
, O

ra
l s

te
ro

id
, E

no
xa

pa
rin

, B
ro

ad
‑s

pe
ct

ru
m

 
an

tib
io

tic
s,

 T
oc

ili
zu

m
ab

, R
em

de
si

vi
r

10
R

E

15
63

/F
D

M
, H

TN
, 

H
yp

ot
hy

ro
id

is
m

S
ev

er
e 

C
O

V
ID

‑1
9,

 A
R

D
S

, S
ep

si
s,

 S
ep

tic
 

sh
oc

k,
 H

os
pi

ta
lis

at
io

n,
 IC

U
, O

2,
 S

ep
si

s
IV

M
P

, O
ra

l s
te

ro
id

, E
no

xa
pa

rin
, B

ro
ad

‑s
pe

ct
ru

m
 

an
tib

io
tic

s,
 T

oc
ili

zu
m

ab
, R

em
de

si
vi

r
40

B
E

16
55

/M
D

M
*

M
od

er
at

e 
C

O
V

ID
‑1

9,
 H

os
pi

ta
lis

at
io

n,
 O

2
IV

M
P

, O
ra

l s
te

ro
id

, B
ro

ad
 s

pe
ct

ru
m

 a
nt

78
ib

io
tic

s,
 

To
ci

liz
um

ab
, R

em
de

si
vi

r
40

R
E

17
67

/M
D

M
, H

TN
, E

P
N

M
od

er
at

e 
C

O
V

ID
‑1

9,
 H

os
pi

ta
lis

at
io

n,
 O

2,
 

S
ep

si
s

O
ra

l s
te

ro
id

, E
co

sp
rin

e,
 B

ro
ad

 s
pe

ct
ru

m
 a

nt
ib

io
tic

s,
 

R
em

de
si

vi
r, 

Fa
vi

pi
ra

vi
r

60
LE

18
55

/M
D

M
M

od
er

at
e 

C
O

V
ID

‑1
9,

 H
os

pi
ta

lis
at

io
n,

 O
2

IV
M

P
, O

ra
l s

te
ro

id
, E

no
xa

pa
rin

, B
ro

ad
‑s

pe
ct

ru
m

 
an

tib
io

tic
s,

 T
oc

ili
zu

m
ab

, R
em

de
si

vi
r

54
R

E

19
53

/M
H

TN
, C

K
D

S
ev

er
e 

C
O

V
ID

‑1
9,

 H
os

pi
ta

lis
at

io
n,

 IC
U

, O
2

IV
M

P
, E

no
xa

pa
rin

, E
co

sp
rin

, B
ro

ad
‑s

pe
ct

ru
m

 
an

tib
io

tic
s,

 T
oc

ili
zu

m
ab

, R
em

de
si

vi
r

47
LE

20
5/

M
N

il
A

sy
m

pt
om

at
ic

, H
os

pi
ta

lis
at

io
n

O
ra

l s
te

ro
id

, b
ro

ad
‑s

pe
ct

ru
m

 a
nt

ib
io

tic
s,

 
70

B
E

21
49

/M
D

M
*,

 C
K

D
, D

K
A

, 
A

na
em

ia
S

ev
er

e 
C

O
V

ID
‑1

9,
 H

os
pi

ta
lis

at
io

n,
 IC

U
, O

2,
 

S
ep

si
s

IV
M

P
, O

ra
l s

te
ro

id
, E

no
xa

pa
rin

, B
ro

ad
‑s

pe
ct

ru
m

 
an

tib
io

tic
s,

 T
oc

ili
zu

m
ab

, R
em

de
si

vi
r, 

Fa
vi

pi
ra

vi
r

30
B

E

Co
nt

d.
..



December	2021	 	 3667Nayak, et al.: Intraocular infection in COVID‑19

Ta
bl

e 
1:

 C
on

td
...

#
A

ge
/

G
en

de
r

C
om

or
bi

di
tie

s
C

lin
ic

al
 C

la
ss

ifi
ca

tio
n 

of
 C

O
V

ID
‑1

9 
/

H
os

pi
ta

liz
at

io
n/

O
xy

ge
n 

us
e/

IC
U

 a
dm

is
si

on
 

V
en

til
at

or

S
te

ro
id

/B
ro

ad
‑s

pe
ct

ru
m

 a
nt

ib
io

tic
s/

A
nt

ic
oa

gu
la

nt
s/

To
ci

liz
um

ab
/A

nt
iv

ir
al

Ti
m

e 
to

 e
ye

 s
ym

pt
om

 
an

d 
C

O
VI

D
‑1

9 
sy

m
pt

om
s 

in
 d

ay
s

La
te

ra
lit

y

22
57

/M
D

M
M

od
er

at
e 

C
O

ID
, H

os
pi

ta
lis

at
io

n,
 O

2
O

ra
l s

te
ro

id
 (D

E
X

A
), 

E
no

xa
pa

rin
, B

ro
ad

‑s
pe

ct
ru

m
 

an
tib

io
tic

s,
 R

em
de

si
vi

r, 
48

LE

23
71

/F
D

M
*

M
od

er
at

e 
C

O
V

ID
‑1

9,
 H

os
pi

ta
lis

at
io

n,
 O

2
IV

M
P

, E
no

xa
pa

rin
, B

ro
ad

‑s
pe

ct
ru

m
 a

nt
ib

io
tic

s,
 

To
ci

liz
um

ab
, R

em
de

si
vi

r, 
10

B
E

24
50

/M
D

M
*,

 G
B

S
S

ev
er

e 
C

O
V

ID
‑1

9,
 H

os
pi

ta
lis

at
io

n,
 IC

U
, O

2
O

ra
l (

D
ex

a)
, E

no
xa

pa
rin

, B
ro

ad
 s

pe
ct

ru
m

 
an

tib
io

tic
s,

 T
oc

ili
zu

m
ab

, R
em

de
si

vi
r, 

Fa
vi

pi
ra

vi
r

72
R

E

#
M

an
ag

em
en

t o
f e

nd
op

ht
ha

lm
iti

s
R

es
ul

t o
f m

ic
ro

bi
ol

og
y/

hi
st

op
at

ho
lo

gy
 

in
ve

st
ig

at
io

ns
 o

n 
vi

tr
eo

us
 fl

ui
d/

ev
is

ce
ra

te
d 

co
nt

en
t (

m
ic

ro
sc

op
y/

cu
ltu

re
/P

C
R

/h
is

to
pa

th
ol

og
y)

S
ys

te
m

ic
 in

ve
st

ig
at

io
ns

 
(c

ul
tu

re
/ti

ss
ue

 b
io

ps
y)

FU
 

(d
ay

s)
O

ut
co

m
e 

1
O

ra
l c

ip
ro

flo
xa

ci
n,

S
in

gl
e 

in
tra

oc
ul

ar
 b

ro
ad

‑s
pe

ct
ru

m
 a

nt
ib

io
tic

 
in

je
ct

io
n 

in
 th

e 
em

er
ge

nc
y 

ro
om

.

N
ot

 d
on

e
B

C
: ‑

V
e

U
C

:‑V
e

2
D

ec
ea

se
d

2
In

tra
ve

no
us

 c
as

po
fu

ng
in

V
itr

eo
us

 b
io

ps
y,

 V
itr

ec
to

m
y,

 V
itr

eo
us

 la
va

ge
, 

S
ili

co
ne

 o
il 

in
je

ct
io

n,
 1

2 
tim

es
 in

tra
oc

ul
ar

 
am

ph
ot

er
ic

in
‑B

C
an

di
da

 tr
op

ic
al

is
B

C
:‑V

e
U

C
:‑V

e
13

4
S

ys
te

m
ic

al
ly

 d
oi

ng
 w

el
l, 

re
so

lv
ed

 
ey

e 
in

fe
ct

io
n,

 2
0/

80
0 

vi
si

on
, 

pr
of

ou
nd

 v
is

ua
l i

m
pa

irm
en

t

3
In

tra
ve

no
us

 C
as

po
fu

ng
in

N
ot

 d
on

e
B

C
:‑V

e
U

C
:‑V

e
30

S
ys

te
m

ic
al

ly
 d

oi
ng

 w
el

l, 
re

so
lv

ed
 

ey
e 

in
fe

ct
io

n,
 2

0/
25

0 
vi

si
on

, s
ev

er
e 

vi
su

al
 im

pa
irm

en
t

4
O

ra
l c

ip
ro

flo
xa

ci
n

V
itr

eo
us

 b
io

ps
y,

 V
itr

ec
to

m
y,

 V
itr

eo
us

 la
va

ge
, 

S
ili

co
ne

 o
il 

in
je

ct
io

n,
 4

 ti
m

es
 in

tra
oc

ul
ar

 a
nt

ib
io

tic
s 

(v
an

co
m

yc
in

 a
nd

 c
ef

ta
zi

di
m

e)

G
ra

m
‑p

os
iti

ve
 c

oc
ci

S
tre

pt
oc

oc
cu

s 
pn

eu
m

on
ia

 
in

 B
C

 a
nd

 U
C

16
4

S
ys

te
m

ic
al

ly
 d

oi
ng

 w
el

l, 
re

so
lv

ed
 

ey
e 

in
fe

ct
io

n,
 H

M
 v

is
io

n,
 n

ea
r‑

to
ta

l 
bl

in
dn

es
s

5
In

tra
ve

no
us

 c
as

po
fu

ng
in

V
itr

eo
us

 b
io

ps
y,

 V
itr

ec
to

m
y,

 V
itr

eo
us

 la
va

ge
, 

S
ili

co
ne

 o
il 

in
je

ct
io

n,
 9

 ti
m

es
 in

tra
oc

ul
ar

 
am

ph
ot

er
ic

in
‑B

C
an

di
da

 c
iff

er
i

C
an

di
da

 s
p 

in
 B

C
 a

nd
 U

C
13

4
S

ys
te

m
ic

al
ly

 d
oi

ng
 w

el
l, 

re
so

lv
ed

 
ey

e 
in

fe
ct

io
n 

lig
ht

 p
er

ce
pt

io
n 

vi
si

on
, 

bo
th

 e
ye

s,
 e

xt
en

si
ve

 s
ca

rr
in

g 
of

 th
e 

re
tin

a 
ne

ar
‑to

ta
l b

lin
dn

es
s

6
O

ra
l c

ip
ro

flo
xa

ci
nV

itr
eo

us
 b

io
ps

y,
 V

itr
ec

to
m

y,
 2

 
tim

es
 in

tra
oc

ul
ar

 a
nt

ib
io

tic
 in

je
ct

io
ns

‑V
e

B
C

: ‑
V

e
U

C
:‑V

e
12

0
S

ys
te

m
ic

al
ly

 d
oi

ng
 w

el
l, 

20
/4

0 
vi

si
on

 m
ild

 v
is

ua
l i

m
pa

irm
en

t

7
S

ys
te

m
ic

 a
nt

itu
be

rc
ul

ar
 m

ed
ic

at
io

n,
 In

tra
ve

no
us

 
ca

sp
of

un
gi

n
‑V

e
C

an
di

da
 s

p.
 In

 B
C

 a
nd

 U
C

30
D

ec
ea

se
d

8
O

ra
l c

ip
ro

flo
xa

ci
n

V
itr

eo
us

 b
io

ps
y,

 V
itr

ec
to

m
y,

 V
itr

eo
us

 la
va

ge
, 

S
ili

co
ne

 o
il 

in
je

ct
io

n,
 4

 ti
m

es
 in

tra
oc

ul
ar

 
va

nc
om

yc
in

 a
nd

 c
ef

ta
zi

di
m

e 
in

je
ct

io
n

G
ra

m
‑p

os
iti

ve
 c

oc
ci

S
tre

pt
oc

oc
cu

s 
pn

eu
m

on
ia

 
in

 B
C

 a
nd

 U
C

90
S

ys
te

m
ic

al
ly

 d
oi

ng
 w

el
l, 

re
so

lv
ed

 
ey

e 
in

fe
ct

io
n 

H
M

 v
is

io
n,

 n
ea

r‑
to

ta
l 

bl
in

dn
es

s

9
O

ra
l k

et
oc

on
az

ol
e

V
itr

eo
us

 b
io

ps
y,

 V
itr

ec
to

m
y,

 2
 ti

m
es

 in
tra

oc
ul

ar
 

am
ph

ot
er

ic
in

‑B
 in

je
ct

io
n

A
sp

er
gi

llu
s 

fla
vu

s
B

C
:‑V

e
U

C
:‑V

e
A

sp
er

gi
llu

s 
sp

 in
 k

id
ne

y 
bi

op
sy

90
S

ys
te

m
ic

al
ly

 d
oi

ng
 w

el
l, 

re
so

lv
ed

 
ey

e 
in

fe
ct

io
n 

lig
ht

 p
er

ce
pt

io
n 

vi
si

on
, 

bo
th

 e
ye

s 
N

ea
r‑

to
ta

l b
lin

dn
es

s Co
nt

d.
..



3668	 Indian Journal of Ophthalmology	 Volume	69	Issue	12

Ta
bl

e 
1:

 C
on

td
...

#
M

an
ag

em
en

t o
f e

nd
op

ht
ha

lm
iti

s
R

es
ul

t o
f m

ic
ro

bi
ol

og
y/

hi
st

op
at

ho
lo

gy
 

in
ve

st
ig

at
io

ns
 o

n 
vi

tr
eo

us
 fl

ui
d/

ev
is

ce
ra

te
d 

co
nt

en
t (

m
ic

ro
sc

op
y/

cu
ltu

re
/P

C
R

/h
is

to
pa

th
ol

og
y)

S
ys

te
m

ic
 in

ve
st

ig
at

io
ns

 
(c

ul
tu

re
/ti

ss
ue

 b
io

ps
y)

FU
 

(d
ay

s)
O

ut
co

m
e 

10
O

ra
l k

et
oc

on
az

ol
e 

N
ot

 d
on

e
N

ot
 d

on
e

7
S

ys
te

m
ic

al
ly

 d
oi

ng
 w

el
l, 

no
nc

om
pl

ia
nc

e 
lo

st
 v

is
io

n,
 n

o 
lig

ht
 

pe
rc

ep
tio

n 
P

ht
hi

si
s 

bu
lb

i, 
To

ta
l 

bl
in

dn
es

s

11
O

ra
l c

ip
ro

flo
xa

ci
n

V
itr

eo
us

 b
io

ps
y,

 V
itr

ec
to

m
y,

 a
nd

 s
in

gl
e 

in
tra

oc
ul

ar
 

an
tib

io
tic

 (v
an

co
m

yc
in

 a
nd

 c
ef

ta
zi

di
m

e)

‑V
e

E
sc

he
ric

hi
a 

co
li 

in
 B

C
 a

nd
 

U
C

90
S

ys
te

m
ic

al
ly

 d
oi

ng
 w

el
l r

es
ol

ve
d 

ey
e 

in
fe

ct
io

n,
 2

0/
25

 v
is

io
n 

m
ild

 
vi

su
al

 im
pa

irm
en

t

12
O

ra
l a

nd
 in

tra
ve

no
us

 v
or

ic
on

az
ol

e
N

ot
 d

on
e

B
C

:‑v
e

U
C

:‑v
e

A
sp

er
gi

llu
s 

sp
. i

n 
pa

ra
na

sa
l 

si
nu

s 
bi

op
sy

 c
ul

tu
re

7
D

ec
ea

se
d

13
In

tra
ve

no
us

 a
m

ph
ot

er
ic

in
‑B

, O
ra

l a
nd

 in
tra

ve
no

us
 

po
sa

co
na

zo
le

, E
vi

sc
er

at
io

n
M

uc
or

m
yc

et
e 

in
 h

is
to

pa
th

ol
og

y
B

C
:‑v

e
U

C
:‑v

e
M

uc
or

 s
p.

 in
 p

ar
an

as
al

 
si

nu
s 

bi
op

sy
 c

ul
tu

re

60
D

ec
ea

se
d

14
In

tra
ve

no
us

 v
or

ic
on

az
ol

e,
V

itr
eo

us
 b

io
ps

y,
 V

itr
ec

to
m

y,
 S

ili
co

ne
 o

il 
in

je
ct

io
n,

 
2 

tim
es

 in
tra

oc
ul

ar
 a

m
ph

ot
er

ic
in

 a
nd

 v
or

ic
on

az
ol

e

Fu
sa

riu
m

 e
qu

is
et

i
B

C
:‑V

e
U

C
:‑V

e
90

S
ys

te
m

ic
al

ly
 d

oi
ng

 w
el

l, 
re

so
lv

ed
 

ey
e 

in
fe

ct
io

n 
H

M
 v

is
io

n,
 p

ro
fo

un
d 

vi
su

al
 im

pa
irm

en
t

15
In

tra
ve

no
us

 c
as

po
fu

ng
in

N
ot

 d
on

e
C

an
di

da
 s

p.
 in

 B
C

 a
nd

 U
C

7
D

ec
ea

se
d

16
In

tra
ve

no
us

 v
or

ic
on

az
ol

e
V

itr
eo

us
 b

io
ps

y,
 V

itr
ec

to
m

y,
 3

 ti
m

es
 in

tra
oc

ul
ar

 
am

ph
ot

er
ic

in
 a

nd
 v

or
ic

on
az

ol
e 

in
je

ct
io

n

‑V
e

B
C

: C
an

di
da

 s
p.

U
C

:‑V
e

60
S

ys
te

m
ic

al
ly

 d
oi

ng
 w

el
l l

os
t e

ye
, 

ph
th

is
is

 b
ul

bi
, n

o 
lig

ht
 p

er
ce

pt
io

n,
 

To
ta

l b
lin

dn
es

s

17
O

ra
l fl

uc
on

az
ol

e,
V

itr
eo

us
 b

io
ps

y,
 V

itr
ec

to
m

y,
 6

 ti
m

es
 in

tra
oc

ul
ar

 
am

ph
ot

er
ic

in
‑B

 in
je

ct
io

n

C
an

di
da

 s
p.

B
C

‑V
e

U
C

: C
an

di
da

 s
p.

80
S

ys
te

m
ic

al
ly

 d
oi

ng
 w

el
l, 

20
/2

00
 

vi
si

on
 w

ith
 fo

ve
al

 s
ca

rr
in

g,
 s

ev
er

e 
vi

su
al

 im
pa

irm
en

t

18
O

ra
l fl

uc
on

az
ol

e
V

itr
eo

us
 b

io
ps

y,
 V

itr
ec

to
m

y,
 6

 ti
m

es
 in

tra
vi

tre
al

 
am

ph
ot

er
ic

in
 in

je
ct

io
n

C
an

di
da

 tr
op

ic
al

is
N

ot
 d

on
e

13
2

S
ys

te
m

ic
al

ly
 d

oi
ng

 w
el

l r
es

ol
ve

d 
ey

e 
in

fe
ct

io
n 

20
/2

5 
vi

si
on

, m
ild

 
vi

su
al

 im
pa

irm
en

t

19
In

tra
ve

no
us

 v
or

ic
on

az
ol

e
V

itr
eo

us
 b

io
ps

y,
 V

itr
ec

to
m

y,
 6

 ti
m

es
 in

tra
vi

tre
al

 
am

ph
ot

er
ic

in
‑B

 a
nd

 v
or

ic
on

az
ol

e 
in

je
ct

io
n

A
sp

er
gi

llu
s 

fu
m

ig
at

us
B

C
:‑V

e
U

C
:‑V

e
90

S
ys

te
m

ic
al

ly
 d

oi
ng

 w
el

l, 
re

so
lv

ed
 

ey
e 

in
fe

ct
io

n 
ha

nd
 m

ot
io

n 
vi

si
on

 
ne

ar
‑to

ta
l b

lin
dn

es
s

20
O

ra
l v

al
ac

ic
lo

vi
r

V
itr

eo
us

 b
io

ps
y,

 v
itr

ec
to

m
y

H
S

V
‑1

 D
N

A
B

C
; ‑

V
e

U
C

:‑V
e

12
7

S
ys

te
m

ic
al

ly
 d

oi
ng

 w
el

l, 
re

so
lv

ed
 

ey
e 

in
fe

ct
io

n 
20

/2
00

 v
is

io
n,

 s
ev

er
e 

vi
su

al
 im

pa
irm

en
t

21
O

ra
l fl

uc
on

az
ol

e
V

itr
eo

us
 b

io
ps

y,
 V

itr
ec

to
m

y
3 

tim
es

 in
tra

oc
ul

ar
 a

m
ph

ot
er

ic
in

 a
nd

 v
or

ic
on

az
ol

e

C
an

di
da

 tr
op

ic
al

is
B

C
:‑V

e
U

C
:‑V

e
90

S
ys

te
m

ic
al

ly
 d

oi
ng

 w
el

l, 
re

so
lv

ed
 

ye
 in

fe
ct

io
n 

20
/8

00
 v

is
io

n,
 p

ro
fo

un
d 

vi
su

al
 im

pa
irm

en
t

Co
nt

d.
..



December	2021	 	 3669Nayak, et al.: Intraocular infection in COVID‑19

was	asymptomatic	who	did	not	receive	blood	investigation,	
and	eight	patients	did	not	possess	a	detailed	laboratory	result.

Systemic	medications	during	hospitalization	for	COVID‑19	
treatment are listed in Table	 2.	 The	mean	 duration	 of	
corticosteroid	treatment	was	22.1	(range:	5–62)	days.	Regular	
microbiological	 assays	 such	as	blood	culture,	urine	 culture,	
samples	from	the	central	line,	bronco	alveolar	lavage	fluid,	and	
sputum	culture	were	not	done	in	all	patients.

In	 this	 cohort,	 we	 diagnosed	 endophthalmitis	 in	 33	
eyes	(including	one	panophthalmitis)	of	24	patients,	and	both	
eyes	were	involved	in	9	(37.5%)	patients.	The	ocular	features	
included	exudates	in	the	vitreous	body	and	retina	(9/33,	27.3%)	
to	complete	vitreous	abscess	(23/33,	69.7%),	the	involvement	
of	ocular	 coats,	periocular	 tissue,	 and	orbit	 (1/33).	Figs.	 2‑5	
document	description	of	four	representative	patients.

The	mean	presenting	visual	acuity	was	0.0415	±	0.1445	(range:	
0.0013–0.8).	All	patients	complained	of	pain,	redness,	and	blurring	
of	vision	at	presentation.	Vitreous	biopsy	could	not	be	obtained	
in	 five	patients	 (eight	eyes);	 three	of	 them	were	 critically	 ill	
with	fluctuating	blood	oxygen	saturation,	unfit	for	any	surgical	
procedure,	and	expired	due	to	COVID‑19‑related	complications	
during	the	course	of	systemic	treatment;	and	two	patients	refused	
any	surgical	interventions.	Fourteen	of	19	vitreous	biopsies	(73.68%)	
were	microbiologically	positive:	11	(78.6%)	fungi,	2	bacteria,	and	1	
virus [Table	1].	The	systemic	focus	of	infection	was	identified	in	11	
of	21	subjects	(tests	were	not	performed	in	three	subjects);	five	had	
candidemia,	three	had	bacteremia	(two	Streptococcus pneumoniae, 
one Escherichia coli),	two Aspergillus spp. (one	renal	biopsy	and	one	
paranasal	sinus	biopsy), one	Mucormycosis	(Mucor in paranasal 
sinuses).	RT‑PCR	for	COVID‑19	did	not	detect	any	virus	in	the	
vitreous	sample	in	any	of	these	patients.

At	 a	median	 follow‑up	of	 90	 ±	 19.8	 (range:	 2–164)	days,	
19	 patients	 recovered,	 and	 five	 patients	 expired	 due	 to	
COVID‑19‑related	complications	[Fig.	6].

Table	 1	 lists	 the	 treatment	 for	 the	 eye	 ailment,	 and	 the	
summary is shown in Fig.	7.

The	ophthalmic	management	included	primary	vitrectomy	
in	17	patients	(22	eyes),	repeat	vitreous	surgery	in	five	patients	
(six	 eyes)	 including	 silicone	oil	 tamponade	 in	five	patients	
(six	eyes),	two‑times	intravitreal	antibiotic	(one	patient.	one	eye),	
multiple	 intravitreal	 antifungals	 in	 10	 patients	 (13	 eyes),	
systemic	antibiotic	 in	five	patients,	 and	 systemic	antifungal	
in	19	patients.	The	systemic	antibiotic	was	ciprofloxacin,	and	
antifungals	were	 caspofungin,	 voriconazole,	posaconazole,	
fluconazole,	and	ketoconazole.	The	intravitreal	antibiotics	were	
vancomycin	and	ceftazidime,	and	intravitreal	antifungals	were	
amphotericin‑B	and	voriconazole.

At	 the	 last	 follow‑up,	 all	 the	 surviving	 people	 (19	 of	
24	patients;	 22	 eyes)	had	 recovered	 from	COVID‑19‑related	
systemic	 complications.	 The	visual	 outcome	 [Table	 1]	was	
as	 follows:	 severe	 vision	 impairment	 (BCVA	 ≤20/400)	 in	
13	(59.1%)	eyes	of	11	(57.9%)	patients;	functionally	improved	
vision	(BCVA	>	20/400)	in	9	(40.9%)	of	8	(42.1%)	patients.	Four	
of	five	patients	who	died	had	bilateral	involvement.

Brief descriptions of few cases
Case	2,	Table	1:	A	58‑year‑old	man	presented	with	pain,	redness,	
and	reduction	of	vision	in	the	right	eye	(BCVA	20/320).	The	eye	Ta
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Table 2: Systemic health parameters and treatment during COVID‑19 hospitalization

Parameter Results

Laboratory tests at presentation for eye 
care (n=15)

Blood count. 
Median (range)

Hb 10.5 gm% (7.8‑12.8)

Platelet 17,000/cu mm (18,000‑36,00)

WBC 8,700 (1,760‑12,050)

Neutrophil (In DC) 85 (80‑92)

Lymphocyte (In DC) 12 (4‑8)

Inflammatory marker. 
Median (range

CRP 70 (2.14‑125)

IL 6 33 pg/ml (0.5‑61)

Enzymes. Median (range) LDH 415 U/ml (220‑770)

D‑Dimer 3 ug/ml (0.13‑20)

Serum ferritin 739 ng/ml (18‑2001)

Treatment (n=24) Antibiotic Azithromycin All patients

Doxycycline All patients

Meropenem/Imipenem 33.3 (n=8)

Tocilizumab 58.3 (n=14)

Corticosteroid 
87.5% (n=21)

IVMP n=9

IVMP + Oral steroid n=6

Oral steroid n=6

Low molecular weight heparin 70.8% (n=17)
Supportive therapy Vit C, B‑complex, Zinc All patients

CRP ‑ C‑reactive protein; DC ‑ differential count; Hb ‑ hemoglobin; IL ‑ interleukin; IVMP ‑ intravenous methylprednisolone; LDH ‑ lactate 
dehydrogenase

Figure 2: Case 2, Table 1: A 58‑year‑old man presented with pain, redness, and reduction of vision in the right eye (BCVA 20/320). The 
eye looked normal externally except for moderate conjunctival and ciliary congestion (a); the retina showed few preretinal exudates (b); 
optical coherence tomography (OCT) showed involvement of superficial retina (c). He received vitreous biopsy, vitrectomy, and intraocular 
antibiotics (ceftazidime and vancomycin). Vitreous microscopy showed thin fungal filament with budding cells (d) suggestive of yeast in direct 
microscopy [calcofluor white stain (CFW), ×400]. The culture was positive [blood agar (BA): e, chocolate agar (CA): f] for Candida tropicalis. The 
treatment included 5 times vitreo‑retina surgery, including silicone oil injection, and 12 times intraocular amphotericin‑B injection. No septic foci 
could be identified systemically; his blood and urine culture reports were negative. At the last follow‑up (134 days), the eye was quiet, the retina 
was attached, and the corrected visual acuity right eye was 20/800
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looked	normal	externally	except	for	moderate	conjunctival	and	
ciliary	congestion	[Fig.	2a];	the	retina	showed	few	preretinal	
exudates [Fig.	2b];	optical	coherence	tomography	(OCT)	showed	
involvement	of	superficial	retina	[Fig.	2c].	He	received	vitreous	
biopsy,	vitrectomy,	 and	 intraocular	 antibiotics	 (ceftazidime	
and	vancomycin).	Vitreous	microscopy	 showed	 thin	 fungal	
filament	with	 budding	 cells	 [Fig.	 2d]	 suggestive	 of	 yeast	
in	direct	microscopy	 [calcofluor	white	 stain	 (CFW),	 ×400].	
The	culture	was	positive	[blood	agar	(BA):	Fig.	2e	chocolate	
agar	(CA):	Fig.	2f]	for	Candida tropicalis. The	treatment	included	
5	times	vitreo‑retina	surgery,	including	silicone	oil	injection,	
and	12	times	intraocular	amphotericin‑B	injection.	No	septic	
foci	could	be	identified	systemically;	his	blood	and	urine	culture	
reports	were	negative.	At	the	last	follow‑up	(134	days),	the	eye	
was	quiet,	 the	retina	was	attached,	and	the	corrected	visual	
acuity	right	eye	was	20/800.

Case	14,	Table	1:	A	59‑year‑old	man	presented	with	mild	
conjunctival	congestion	[Fig.	3a]	and	hand	motion	vision	in	the	
right	eye.	Fundus	detail	was	not	visible.	Ultrasonogram	(USG)	
of	the	right	eye	showed	echodense	vitreous	cavity	[Fig.	3b],	
exudative	 retina	detachment	 (RD),	 [Fig.	 3c],	 and	 choroidal	
thickening	 (CT);	 [Fig.	 3c].	The	vitreous	microscopy	 sample	
showed	septate	fungal	filaments	in	direct	microscopy	[Gram	
stain,	 ×1000	 [Fig.	 3d];	 Calcofluor	white,	 ×400	 [Fig.	 3e]].	
Fusarium equiseti	 grew	on	 all	media,	 including	 Sabouraud	
dextrose	agar	(SDA),	[Fig.	3f].	Treatment	included	two	vitreous	
procedures	 (vitrectomy	 vitreous	 lavage	with	 silicone	 oil	
injection)	and	2	times	intravitreal	amphotericin‑B/voriconazole	

injections.	His	blood	and	urine	cultures	were	negative	for	any	
organism.	At	the	last	follow‑up	visit	(90	days),	the	eye	was	quiet;	
there	was	extensive	scarring	of	the	retina	with	hand	motion	
vision	in	the	right	eye.

Case	9,	Table	1:	A	65‑year‑old	man	presented	with	bilateral	
endogenous	 endophthalmitis	with	 light	 perception	vision	
in	both	 eyes.	The	ultrasound	of	 the	 eye	 showed	echodense	
vitreous	cavity	[Fig.	4a	and	b].	Vitreous	microscopy	showed	
septate fungal filaments in various vital stains [Gomori 
methenamine	 silver	 (GMS),	 ×400	 [Fig.	 4c];	Giemsa	 stain,	
×1000	 [Fig.	 4d	and	e]]	 and	grew	Aspergillus flavus [Fig.	 4f])	
on SDA.	His	renal	biopsy	had	also	grown	Aspergillus	spp.	He	
received	vitrectomy	and	intravitreal	amphotericin‑B	(2	times).	
At	90	days,	his	eyes	were	quiet,	but	the	vision	did	not	improve	
beyond	light	perception	in	either	eye.

Case	 13,	 Table	 1:	A	 69‑year‑old	man	 presented	with	
periocular	 swelling,	 discharging	 fistula,	 and	 exudates	
externally [Fig.	 5a]	with	 light	perception	vision	 in	 the	 right	
eye.	USG	showed	disorganized	 eyeball	 [Fig.	 5b],	 computer	
tomography	 (CT)	 scan	 revealed	 protrusion	 of	 the	 right	
eye with elongated axial length [Fig.	 5c].	His	 eviscerated	
material and tissue from paranasal sinuses were suggestive 
of	mucormycosis.	He	 received	 intravenous	 amphotericin‑B	
and	posaconazole.	Eyeball	was	not	salvageable;	evisceration	
was	done.	 The	histopathology	of	 the	 eviscerated	 contents	
showed	 broad	 aseptate	 fungal	 filaments	with	 right‑angle	
branching	 suggestive	 of	mucormycosis	 [hematoxylin	 and	

Figure 3: Case 14, Table 1: A 59‑year‑old man presented with mild conjunctival congestion (a) and hand motion vision in the right eye. Fundus 
detail was not visible. Ultrasonogram (USG) of the right eye showed echodense vitreous cavity (b), exudative retina detachment (RD), (b), and 
choroidal thickening (CT); (c). The vitreous microscopy sample showed septate fungal filaments in direct microscopy [Gram stain, ×1000 (d); 
Calcofluor white, ×400 (e)]. Fusarium equiseti grew on all media, including Sabouraud dextrose agar (SDA), (f). Treatment included two vitreous 
procedures (vitrectomy vitreous lavage with silicone oil injection) and 2 times intravitreal amphotericin‑B/voriconazole injections. His blood and 
urine cultures were negative for any organism. At the last follow‑up visit (90 days), the eye was quiet; there was extensive scarring of the retina 
with hand motion vision in the right eye
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eosin	 (H	 and	E)	 stain,	 ×200	 [Fig.	 5d];	 periodic	 acid	 Schiff	
stain	 (PAS),	 ×200	 [Fig.	 6e];	 Gomori	methenamine	 silver	
stain	 (GMS),	 ×200	 [Fig.	 6f]].	At	 60	days,	 he	 expired	due	 to	
COVID‑19‑related	complications.

Discussion
Endogenous endophthalmitis results from the hematogenous 
spread	of	septic	embolus	from	the	bloodstream.[22] Untreated 
or	 inadequately	 treated,	 endophthalmitis	 initially	 confined	
to	 the	vitreous	 cavity	 spreads	 to	 the	ocular	 coats,	 resulting	
in	 panophthalmitis	 and	 orbital	 cellulitis.[23] Endogenous 
endophthalmitis	has	been	reported	in	patients	with	systemic	
comorbidities	 such	 as	 diabetes	mellitus,	 hepato‑biliary	
disease,	 prolonged	 hospitalization,	 ICU	 admission,	
intravenous	medication,	 indwelling	urinary	 catheter,	 and	
use	 of	 corticosteroid/immunosuppressive	 agents.[24] In our 
cohort,	 all	 patients	were	 hospitalized	 and	 had	 received	
intravenous	medications;	 91.6%	 (n	 =	 22)	 patients	 had	
systemic	 illness	 (diabetes	mellitus,	 chronic	kidney	disease,	
and	hypertension);	 66.6%	 (n	 =	 16)	patients	were	 treated	 in	
the	ICU,	and	8.3%	(n	=	2)	needed	a	ventilator.	In	our	cohort,	
prolonged	administration	of	three	classes	of	drugs	might	have	
predisposed	to	endogenous	endophthalmitis.	These	drugs	are	
systemic	 corticosteroids,	 IL‑6	 inhibitors	 (tocilizumab),	 and	
broad‑spectrum	antibiotics.

Corticosteroid	 is	 known	 to	 cause	 immunosuppression	
and	 increases	 the	 risk	 of	 bacterial/fungal	 infection.[25] The 
RECOVERY	 trial	 recommended	dexamethasone	6	mg	daily	
for	up	 to	 10	days	 in	hospitalized	COVID‑19	patients	who	

require	oxygen	supplementation.[26]	The	other	corticosteroids	
used	in	COVID‑19	are	methylprednisolone,	prednisolone,	and	
hydrocortisone.[27]	In	our	cohort,	the	majority	(21/24,	87.5%)	of	
the	patients	were	treated	with	corticosteroid,	71.42%	(15/24)	
with intravenous methylprednisolone, and the mean duration 
of	such	treatment	was	22.12	days.

Broad‑spectrum	 antibiotics	 kill	 the	 bacteria	 and	
commensals	 that	 keep	 the	 yeast	 at	 bay	 and	 allow	 yeast	
multiplication.[28]	Their	use	has	been	associated	with	systemic	
fungal	infection.[29]	In	our	cohort,	all	patients	were	treated	with	
systemic	 antibiotics	 (Invariably	 azithromycin/doxycycline,	
or	 meropenem/Imipenem)	 during	 hospital	 admission	
for	 COVID‑19,	 and	 the	median	 treatment	 duration	was	
21	±	4.9	(range:	5–35)	days.

IL‑6	 inhibitors	 impair	 the	 function	 of	 neutrophils,	
macrophages,	 and	T	 cells	 and	 increase	 the	 risk	 of	 fungal	
infection.[30]	 Tocilizumab	 is	 an	 IL‑6	 receptor	monoclonal	
blocking	 agent	 used	 for	 rheumatoid	 arthritis	 for	 several	
years.[31]	In	COVID‑19	patients,	tocilizumab	is	administered	
in	 patients	with	 severe	 pneumonia	with	 cytokine	 storm,	
increased	demand	for	oxygen,	raised	inflammatory	markers,	
and	worsened	CT	 chest.[32]	 Bacterial	 infection	 associated	
with	 tocilizumab	 has	 been	 reported	 earlier.[31]	 Recently,	
candidemia	 in	 hospitalized	COVID‑19	 patients	 has	 been	
reported	 after	 tocilizumab	use,[33] An experimental study 
has	shown	severe	impairment	of	macrophage,	neutrophil,	
helper	 T‑cell	 functioning	 leading	 to	 candidemia	 in	 IL‑6	
deficient	mice.[30]	In	our	cohort,	58.3%	(14/24)	had	received	
tocilizumab.

Figure 4: Case 9, Table 1: A 65‑year‑old man presented with bilateral endogenous endophthalmitis with light perception vision in both eyes. 
The ultrasound of the eye showed echodense vitreous cavity (a and b). Vitreous microscopy showed septate fungal filaments in various vital 
stains [Gomori methenamine silver (GMS), ×400 (c); Giemsa stain, ×1000 (d and e)] and grew Aspergillus flavus (f)) on SDA. His renal biopsy 
had also grown Aspergillus spp. He received vitrectomy and intravitreal amphotericin‑B (two times). At 90 days, his eyes were quiet; but the 
vision did not improve beyond light perception in either eye
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Figure 5: Case 13, Table 1: A 69‑year‑old man presented with periocular swelling, discharging fistula, and exudates externally (a) with light 
perception vision in the right eye. USG showed disorganized eyeball (b), the computer tomography (CT) scan revealed protrusion of the right 
eye with elongated axial length (c). His eviscerated material and tissue from paranasal sinuses were suggestive of mucormycosis. He received 
intravenous amphotericin‑B and posaconazole. Eyeball was not salvageable; evisceration was done. The histopathology of the eviscerated 
contents showed broad aseptate fungal filaments with right angle branching suggestive of mucormycosis [hematoxylin and eosin (H and E) 
stain, ×200 (d); periodic acid Schiff stain (PAS), ×200 (e); Gomori methenamine silver stain (GMS), ×200 (f)]. At 60 days, he expired due to 
COVID‑19‑related complications
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Figure 6: Kaplan–Meier curve in COVID‑19 patients treated for 
endogenous endophthalmitis between April 2020 and January 2021. 
The endpoint was death in five patients in a median follow‑up of 
90 ± 19.8 (range: 2–164) days

In	 this	 cohort,	 laboratory	 confirmation	of	 infection	was	
obtained	in	79.2%	(n	=	19)	patients.	This	included	52.6%	(n	=	10	
of	19)	positive	vitreous	culture,	57.1%	(n	=	12	of	21)	positive	
nonocular	 samples	 (blood/urine/sinus/ear	 discharge)	 and	
23.5%	(n	=	4	of	17)	positive	ocular	and	non‑ocular	samples.	
All	culture‑positive	ocular	samples	grew	fungus,	and	Candida 

spp.	was	 the	most	 common.	 Systemic	 fungal	 infection	 in	
hospitalized	COVID‑19	 patients	 is	 not	 new.[4,6,34] Like the 
systemic	 infection,	 the	 spectrum	of	 fungal	 infection	 in	our	
patients	was	wide:	Candida, Aspergillus, Fusarium, and Mucor.

In	our	group,	there	was	fewer	bacterial	endophthalmitis:	only	
three patients (two Streptococcus pneumoniae and one Escherichia 
coli	in	blood	culture).	It	is	probable	that	bacterial	endophthalmitis,	
if	any,	did	not	manifest	due	to	the	systemic	antibiotics	used	in	
these	patients	for	COVID‑19	treatment.	All	three	antibiotics—
azithromycin,	 doxycycline,	meropenem/Imipenem—are	
known	 to	 cross	 the	blood–retinal	 barrier.[35,36] However, the 
use	of	these	drugs	and	prolonged	systemic	steroid	use	could	
have	 resulted	 in	 endogenous	 fungal	 endophthalmitis.	Viral	
coinfection	in	hospitalized	COVID‑19	patients	is	3%,	including	
respiratory	syncytial	virus	(RSV)	and	Influenza.[4]	In	our	cohort,	
one	patient	was	positive	for	HSV‑1	in	viral	PCR	analysis	of	the	
ocular	sample.	The	negative	RT‑PCR	of	the	vitreous	samples	
for	SARS‑CoV‑2	precluded	intraocular	inflammation	directly	
caused	by	the	virus.

We	 compared	 the	 current	 endogenous	 endophthalmitis	
data	 in	 COVID‑19	 treated	 patients	with	 other	 recently	
published	series	from	other	parts	of	the	world[37–40] [Table 3].	
In	 the	 current	 cohort,	 the	mean	patient	 age	 (53.66	years	vs.	
23.41	years),	the	identification	of	the	source	of	infection	(100%	
vs.	23.7%),	presence	of	systemic	symptoms	(95.89%	vs.	23.7%),	
positive	blood	culture	(29.16%	vs.	0.57%),	and	positive	urine	
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Table 3: Comparison of features of endogenous endophthalmitis in patients with COVID‑19 (current study) or without 
COVID‑19 (published literature)

Criteria Current 
study

Comparing with Dave 
et al. 2020 (India/South 

Asia)[37]

Comparing with Muda 
R et al. 2018 (Malayasia/

South‑East Asia)[38]

Comparing with Ratra 
et al. 2015 (India/South 

Asia)[39]

Comparing with Binder 
et al. .l 2003 (USA/
North America)[40]

n P (95% CI) n P (95% CI) n P (95% CI) n P (95% CI)

Sample size 24 173 143 61 34

Age 53.66 
(+‑13.53)

25.41+‑20.46 <0.0001 
(36.74‑19.75)

52.6+‑15.1 P=0.7473 34.6+‑14.9 P<0.0001 
(26.025‑12.09)

63.3 ‑

Gender (Male) 17 (70.83) 96 (55.55) P=0.1571 59 (49.2) P=0.0503 36 (62.1) P=0.4515 19 (55.5) P=0.2406

Identificationof primary 
source of infection

24 (100) 56 (23.7) P<0.0001 
(52.02‑74.15)

90 (75) P=0.0059 31 (53.4) P<0.0001 
(28.35‑58.94)

33 (97) P=0.3961

Systemic symptoms 23 (95.89) 41 (23.7) P<0.0001 
(54.73‑78.83)

84 (70) P=0.0078 22 (37.9) P < ‑0001 
(37.61‑69.60)

23 (67.64) P=0.0095

Blood culture 7 (29.16) 1 (0.57) P<0.0001 
(14.10‑48.59)

50 (42) P=0.2365 2 (5.88) P=0.0036 9 (33.33) P=0.7388

Urine culture 7 (29.16) 11 (6.35) P=0.0003 19 (41.3) P=0.2618 4 (11.6) P=0.0513 7 (25.9) P=0.7854

Vitreous culture 10/19 
(52.63)

161 (93.06) P<0.0001 
(21.62‑59.56)

27 (22.3) P=0.0019 16 (47.05) 0.6451 24 (70.58) P=0.1665

Gram negative 
infection

1 (4.1) 64 (37) P=0.0014 66 (80.8) P<0.0001 
(59.1‑83.25)

20 (58.82) P<0.0001 
(34.37‑66.67)

4 (11.76) P=0.3094

Fungal infection 14/24 
(58.33)

24 (15) P<0.0001 
(22.90‑61.12)

16 (19.5) P=0.0001 5 (14.7) P=0.0001 14 (41.17) P=0.2016

Figure 7: Flow diagram illustrative of eye treatment

culture	 (29.16%	 vs.	 6.35%)	were	 higher	 than	 our	 earlier	
report	 of	 endogenous	 endophthalmitis	without	COVID‑19	
infection;[37] this trend was similar to reports from other 

parts	of	the	world.[38,40]	In	the	current	series,	there	was	higher	
fungal	 infection	 (58.33%	vs.	 15%)	and	 lesser	gram‑negative	
infection	(4.1%	vs.	7%).[37]
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Bilgic	 et al. [16]	 reported	 three	 consecutive	 cases	 of	
endogenous	 endophthalmitis,	 all	 bacterial	 origin	 in	 the	
COVID‑19	 recovery	 stage.	 The	better	visual	 outcome	 after	
vitreous	 biopsy,	 vitrectomy,	 and	 intraocular	 antibiotic	
in	 their	 series	 could	 be	 related	 to	 bacterial	 endogenous	
endophthalmitis.	In	our	series,	the	majority	belonged	to	fungal	
endogenous	endophthalmitis,	which	could	have	led	to	poor	
anatomical	 and	 functional	 outcomes.	We	did	 not	 see	 any	
SARS‑Cov‑2	virus	in	the	vitreous	samples	in	eight	patients	
where	 vitreous	 biopsy	material	was	 subjected	 to	RT‑PCR	
for	SARS‑Cov‑2	whereas 	Bilgic	et al. had found one vitreous 
biopsy	sample	positive	for	the	same	virus.[16]

Limitations of this study
The	 tertiary	 care	 referral	nature	of	our	practice	 could	have	
skewed	 some	of	 the	 clinical	presentations.	The	 lack	of	 the	
denominator	of	total	hospitalized	COVID‑19	patients	and	their	
systemic	comorbidities	and	interventions	limits	the	conclusions	
drawn	in	our	study.

Conclusion
Endophthalmitis	 is	a	 rare	but	not	uncommon	occurrence	 in	
patients	 even	after	hospitalized	 care	 for	COVID‑19.	This	 is	
associated	with	high	mortality	and	blindness.	Ocular	infection	
is	 correlated	with	associated	 comorbidities,	 hospitalization,	
ICU	 admission,	 systemic	 therapy	with	 a	 broad‑spectrum	
antibiotic,	corticosteroid,	IL‑6	inhibitor,	raised	inflammatory	
markers,	 and	 indwelling	 catheter.	Candida	 spp.	 are	 the	
most	 common	 infecting	 organism.	The	 treating	physician	
should	keep	these	facts	in	mind	while	treating	patients	with	
COVID‑19.	We	 recommend	 the	 inclusion	 of	 a	 routine	 eye	
examination	(external	eye	and	fundus)	and	estimation	of	vision	
as	a	part	of	the	standard	of	care	for	hospitalized	patients	with	
COVID‑19	who	develop	eye	symptoms	like	blurring	of	vision	
and	or	redness.
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Commentary: Sight-threatening 
intraocular infection in patients with 
COVID-19 in India

We	congratulate	Nayak	et al.	for	their	excellent	article.[1] Besides 
infective	etiology,	ocular	inflammation	and	hypercoagulability	
status	may	be	possible	causes	 leading	 to	 loss	of	vision	post	
COVID‑19.[2‑4]	Previously,	we	had	reported	sight‑threatening	
cases	 of	multifocal	 retinitis	with	vascular	 occlusions[3] and 
a	 case	of	panuveitis	with	optic	neuritis.[4]	 The	 authors	 can	
illustrate	more	about	COVID‑19‑related	systemic	complication	
in	 their	 case	 series.	Our	 series	 from	 a	 similar	 cohort	 of	
patients	(unpublished	data,	submitted	for	publication),	with	
final	 visual	 outcomes	 ranging	 from	no	perception	of	 light	
to	 20/36,	 again	predominantly	males,	 showed	 that	D‑dimer	
and serum ferritin were disproportionately raised during 
their	ocular	manifestations	in	patients	with	endophthalmitis/
panophthalmitis	 post	 COVID‑19	 and	were	 statistically	
significant	 compared	 to	 the	 patients	 with	milder	 and	
non‑vision‑threatening	manifestations.	Lactate	dehydrogenase	
levels,	erythrocyte	sedimentation	rate,	and	C‑reactive	protein	
were	also	raised	but	were	not	statistically	significant.	Diabetes	
and	hypertension	were	also	 the	systemic	 risk	 factors	 in	our	
series.	We	were	not	able	to	isolate	the	SARS‑CoV‑2	virus	on	
ocular	sampling,	but	we	had	polymerase	chain	reaction	positive	
for	eubacteria	and	panfungal	genome.

The	 level	 (primary,	 secondary,	 or	 tertiary	 care)	 and	
details	 of	COVID‑19	 care	 received	by	 individual	 patients,	
including	duration	of	hospital	 admission,	 intravenous	fluid	

administration, oxygen supplementation, and assisted 
ventilation details, will provide additional information to 
study	 the	 risk	 factors	 that	may	also	have	affected	 the	final	
outcomes.	 The	 fact	 that	 the	patients	 reported	 belong	 to	 a	
specific	geographic	 location	 (South	 India)	could	attribute	 to	
the	COVID‑19	treatment	protocol	in	that	region,	which	could	
contribute	to	the	spike	in	the	cases.

A	detailed	description	of	 the	 clinical	presentation	of	 the	
pediatric	 case	who	had	a	 secondary	viral	 infection	 (HSV‑1	
infection)	with	additional	information	regarding	management	
with	 antiviral	 therapy	 can	give	 additional	 insight	 into	 this	
clinical	 entity.	 Following	vitrectomy,	 intravitreal	 antiviral	
agent	injection	would	have	helped	faster	resolution	of	retinal	
lesions	secondary	to	HSV‑1	infection.	There	have	been	reports	
of	 acute	 retinal	necrosis	 in	patients	 following	COVID‑19[5,6] 
where	the	authors	have	hypothesized	that	SARS‑Cov‑2	may	
have	decreased	the	peripheral	CD3+	and	CD8+	T	lymphocytes,	
consequently	 inhibiting	both	 the	 regulatory	and	protective	
mechanisms	against	latent	HSV.

The	authors	have	mentioned	the	duration	of	corticosteroids	
during	COVID‑19	as	one	of	 the	 risk	 factors,	which	has	been	
similar	 in	our	 cohort	 too.	Additional	 information	 regarding	
systemic	status	such	as	preexisting	diabetic	status	and	de novo 
diabetes	during	COVID‑19	will	 add	additional	 information,	
especially	because	 there	was	a	greater	percentage	of	 fungal	
endophthalmitis	in	the	study	group.	Shroff	et al.[7] also reported 
a	 series	of	 fungal	 endophthalmitis	 in	patients	who	 received	
intensive	 corticosteroid	 therapy,	with	Candida	 sp.	being	 the	
most	common	fungal	organism	isolated	from	ocular	samples.	
Additional	 information	of	systemic	disease	status	 in	patients	
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