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Purpose:	 The	 aim	 of	 this	 study	was	 to	 report	 visual	 and	 anatomical	 outcomes	 following	 treatment	 for	
diabetic	macular	edema	(DME)	in	clinical	practice	in	India.	Methods:	Retrospective	chart	review	of	patients	
with	DME	who	were	initiated	on	treatment	and	followed	up	for	at	least	1	year	at	9	tertiary	eye	care	centers	
during	2016–2017	was	performed.	Data	on	demographics,	systemic	illnesses,	visual	acuity	and	anatomical	
characteristics	of	DME,	treatment	history	were	collated	and	analyzed	for	change	in	visual	acuity	level	and	
central	macular	 thickness	 at	 1	 year.	Results:	A	 total	 1853	 patients	were	 diagnosed	with	 treatable DME 
during	 study	 period,	 1315	 patients	were	 treated	 and	 556	 patients	 (1019	 eyes)	 followed	 up	 at	 one	 year.	
Although	patients	 achieved	 significantly	 better	 anatomical	 outcome	 (central	macular	 thickness	 of	 <300µ 
in	32.3%	at	baseline	compared	to	60.7%	at	1	year, P <	0.001),	visual	impairment	due	to	DME	did	not	differ	
from	baseline	(mild	visual	 impairment	 in	53.2%	at	baseline	compared	to	56%	at	1	year, P =	0.7).	Cystoid	
type	of	DME	was	the	most	common	phenotype	(432/1019,	42.4%)	followed	by	spongy	type	(325,	31.9%)	and	
cystoid	plus	spongy	type	(138,	13.5%).	Bevacizumab	monotherapy	was	the	most	common	(388/1019,	38.1%)	
treatment	followed	by	combination	therapy	(359,	35.2%).	Mean	number	of	anti-VEGF	injections	received	
per	eye	in	a	year	was	2.1	(SD	±	0.9).	Conclusion:	Only	about	a	third	of	treated	DME	patients	complete	one	
year	follow	up	in	India.	Most	patients	receive	suboptimal	number	of	treatments.	Treated	DME	cases	largely	
show	better	anatomical	outcome	but	not	a	better	functional	outcome.
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Increasing	prevalence	of	diabetes	mellitus	 (DM)	 is	 a	major	
public	health	 concern	globally	 especially	 in	middle-income	
countries	such	as	in	India.[1]	Systemic	and	ocular	complications	
of	DM	affect	individuals	in	their	most	productive	years	of	life.

Diabetic	retinopathy	(DR)	is	the	most	common	microvascular	
complication	of	DM	and	is	emerging	as	an	important	cause	of	
visual	 impairment	 (VI)	 in	 the	working-age	group.[2‑6] With 
increasing	prevalence	of	DM,	the	absolute	numbers	of	patients	
with	DR	are	likely	to	increase	in	the	next	two	decades	in	India.[1] 
Prevalence	of	DR	in	India	ranges	from	17.6%	to	28.2%.[2‑7] and 
less	than	10%	of	the	persons	with	diabetes	(PwDM),	suffer	from	
sight-threatening	DR	(STDR)	which	includes	diabetic	macular	
edema	(DME)	and	proliferative	diabetic	retinopathy	(PDR).[2,5–7] 
Nevertheless,	all	PwDM	need	regular	screening	as	they	are	at	

risk	of	progressing	to	STDR.[8]	Lack	of	compliance	is	a	major	
limiting	factor	in	ensuring	universal	coverage	of	systematic	DR	
screening.	In	a	recent	report,[2]	nearly	70%	of	PWD	had	never	
had	their	eyes	screened	for	DR.	The	same	study	reported	the	
prevalence	of	any	DME	among	PWD	to	be	8.9%	and	that	of	
referable	DME	as	2.4%.	Recent	estimates	suggest	that	there	are	
77	million	PwDM	in	India.[1]	Considering	conservative	estimate	
of	2%	PwDM	having	DME,	likely	magnitude	of	treatable DME 
is	15,40,000	persons.

Macular	laser	photocoagulation	(MLP)	had	been	the	mainstay	
of	treatment	in	clinically	significant	DME	until	about	a	decade	
ago.[9,10]	With	the	advent	of	optical	coherence	tomography	(OCT),	
DME	 can	 now	 be	 quantified	 and	 further	 classified	 into	
non-center	and	center	involving	DME	(Ci-DME).	Anti-vascular	
endothelial	growth	factor	(anti-	VEGF)	is	superior	to	laser	in	the	
management	of	center-involving	DME.[11–14]	Bevacizumab	was	
the	first	anti-VEGF	therapy	to	be	used	for	DME	in	India	more	
than	a	decade	back.[15]	The	standard	of	care	for	DME	treatment	
has	gradually	shifted	from	MLP	to	anti-VEGF	injections	with	
more	options	becoming	available	over	 the	years.[16]	Different	
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anti-VEGF	agents	and	steroids	have	also	been	used	 in	DME	
either	alone	or	in	combination	with	other	therapies	including	
MLP.	 The	 International	Council	 of	Ophthalmology	 (ICO)	
guidelines	 recommend	monthly	 assessment	with	OCT.[17] 
Real‑world studies[14]	have	shown	that	around	7–8	anti-VEGF	
injections	per	year	have	desirable	impact	on	Ci-DME.	Most	of	
the	health	expenditure	in	India	is	out	of	pocket.[18] Treatments 
for	DME	are	expensive.	One	major	barrier	to	follow	treatment	
frequency	from	other	real-world	studies[14]	could	be	the	financial	
burden,	where	yearly	out	of	pocket	expenses	can	be	as	high	
as	INR	42000–70000	(≈USD	575–1000)	(estimated	mean	cost	of	
cheapest	anti-VEGF	injection	INR	7000,	range	6000–10000,	mean	
seven	injections	per	year)	(personal	communication).	Therefore,	
treatment	regimens	and	combinations	are	adapted	to	be	more	
acceptable	 and	affordable	 to	patients.	There	 is	 a	paucity	of	
data	on	visual	outcomes	when	such	treatment	regimens	have	
to	be	followed.	Given	that	most	patients	with	DME	reside	in	
middle-income	countries,	there	is	a	need	for	evidence	on	real-life	
treatment	outcomes	of	DME	in	such	settings	where	screening	
for	STDR	is	in	its	infancy	and	where	public	awareness	of	VI	due	
to	diabetes	is	limited.

This study was planned with the purpose of reporting 
characteristics	of	DME	population,	 clinical	profile	of	DME,	
treatment	modalities	used,	and	frequency	of	treatments	in	order	
to	establish	a	real-world	visual	outcome	of	DME	treatment	in	
India.

Methods
This	retrospective	observational	study	was	conducted	in	nine	
tertiary	eye	care	centers	between	January	and	December	2019.	
Institutional	 ethics	 committees	of	 each	participating	 center	
granted	 a	waiver	 for	 this	 study	 in	 view	of	 the	 secondary	
nature	of	data	analysis.	Patient	data	were	anonymized	before	
transferring	 into	 excel	 sheet.	Written	 informed	 consent	 is	
routinely	obtained	from	patients	before	instituting	any	invasive	
treatment.

Retrospective	 chart	 review	 of	 consecutive	 PwDM	was	
performed	to	identify	treatment	naïve	DME	cases	initiated	on	
various	treatments	during	2016-17	and	who	completed	1	year	
follow	up.	Those	with	hazy	media,	 ocular	 co-morbidities,	
previous	 vitrectomy,	 lost	 to	 follow	up	 before	 1	 year	 and	
incomplete	ocular	record	at	baseline,	were	excluded.

Sample size
The RISE and RIDE study[11] reported improvement of vision 
by	 two	 lines	 (10	ETDRS	 letters)	 in	 40%	of	patients	 treated	
with	monthly	 injections	 of	 intravitreal	 ranibizumab	 at	 24	
months	after	treatment.	To	assess	the	impact	of	DME	on	VI,	
our	primary	outcome	was	the	proportion	of	eyes	that	moved	
up	by	one	level	from	baseline	VI	category	(mild/mod/severe	
VI	and	blindness)	at	1	year.	Assuming	 that	30%	of	 treated	
patients	would	have	achieved	this	in	a	real-world	scenario,	
with	alpha	error	of	0.05	and	power	of	80,	 sample	size	was	
calculated	to	be	165	and	was	increased	to	190	to	account	for	
loss	to	follow	up.

Data collection and analysis
The	data	collected	included	demography,	duration	of	DM,	type	
of	DM,	systemic	comorbidities,	type	of	treatment	for	DM,	level	of	
glycated	hemoglobin	(HbA1C),	grade	of	DR,	phenotype	of	DME,	
lens	status.	All	these	data	were	collected	at	baseline.	Across	all	
participating	centers,	international	clinical	DR	severity	scale[19] is 

used	for	grading	of	DR.	Best-corrected	visual	acuity	(BCVA)	at	
baseline	and	at	1	year	was	recorded.	Snellen	visual	acuity	(VA)	
was	categorized	into	various	levels–:	mild	VI	(BCVA	<6/12–6/18),	
moderate	VI	(<	6/18–6/60),	severe	VI	(<6/60–3/60),	blindness	(<	3/60–
No	PL).[20]	Phenotype	of	DME	was	recorded	at	baseline	as	follows:	
cystoid,	 spongy,	 serous	 retinal	detachment,	 combined	 (more	
than	one	phenotype),	vitreomacular	 traction	 (VMT)/tractional	
detachment	 (TRD).[21]	Central	macular	 thickness	 (CMT)	on	
optical	coherence	tomography	(OCT)	at	baseline	and	at	1	year	
was	categorized	into-	≤300	microns	(µ),	301–500	µ,	501–700	µ, 
>700	µ.	Presence	of	ischemic	maculopathy	(either	from	fundus	
fluorescein	angiography	or	OCT	angiography)	if	recorded,	was	
noted.	Data	on	primary	 treatment,	 any	change	 in	 treatment	
modality	and	frequency	of	injections	during	the	1-year	period	
were	collected.	Combination	treatment	was	defined	as	anti-VEGF	
plus	other	 treatments	 (laser,	 cataract/vitreous	surgery,	 topical	
medications,	etc).

Information	on	all	the	variables	was	collected	in	a	predesigned	
and	pre-tested	 form.	Data	were	entered	 into	an	excel	 sheet.	
A	statistical	tool	(Stata	IC	14,	Tx,	USA)	was	used	to	generate	
descriptive	statistics.	Age	and	gender	distribution,	proportion	
of	subjects	with	systemic	illnesses	and	with	HbA1C	>7	were	
calculated.	Proportion	of	eyes	with	various	categories	of	VI	and	
CMT	were	calculated	at	baseline	and	at	1	year.	Chi-square	tests	
were	performed	to	assess	difference	between	these	proportions	
at	baseline	and	at	1	year.	Proportion	of	eyes	receiving	1,	2,	3	
and	>4	injections	during	one	year	period	were	calculated	along	
with	mean	number	of	injections	per	eye	per	year.

Results
Total	59,798	PwDM	were	examined	during	the	study	period.	
Fig. 1	 shows	 the	process	of	 sample	 selection.	Five	hundred	
and	fifty-six	PwDM	fulfilling	inclusion	criteria	were	included	
in	the	study.	Mean	age	of	the	sample	was	58.8	years	(SD	8.8,	
range	27–89).	General	characteristics	of	study	population	are	
shown in Table 1.

Significant	number	 (302,	 54.3%)	of	PwDM	were	on	oral	
hypoglycemic	 agents	 (OHA)	 and	 171	 (30.8%)	 received	
insulin	(±OHA).	In	the	rest,	treatment	type	was	not	recorded.	
A	total	665/1112	eyes	(59.8%)	had	cataract	and	204	eyes	(18.3%)	
were	pseudophakic.	Most	patients	(544/556,	97.8%)	had	some	

Figure 1: Sample selection from all work‑in persons with diabetes 
mellitus
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form	of	DR	recorded	and	163/556	(29.3%)	had	PDR.	Of	all	the	
556	 cases,	DME	was	bilateral	 in	 465	 (83.3%)	 and	unilateral	
in	 91	 (16.7%)	participants.	Thus	1019	 eyes	with	DME	were	
included	in	the	analysis.	Records	of	98/1019	(9.6%)	eyes	showed	
presence	of	ischemic	maculopathy.

Record	of	VA	at	baseline	and	1	year	is	shown	in	Table 2.	One	
year	record	of	VA	was	missing	for	140	patients.	The	difference	
between	proportion	of	persons	with	mild	VI	at	baseline	and	at	

1	year	(53.2%	versus	56%, P =	0.7)	was	statistically	insignificant.	
Of	the	879	patients	with	complete	record	at	1	year	follow-up,	
on	an	individual	basis,	VA	improved	in	31	(3.5%),	remained	
stable	in	838	(95.3%)	and	worsened	in	10	(1.1%).	This	proportion	
among	cases	treated	with	macular	laser	alone	(complete	follow	
up n	=	42)	was	as	follows:	VA	improvement	(2,	4.8%),	stable (31, 
73.8%),	worsened	(9,	21.4%).	Of	the	98	eyes	with	documented	
ischemic	maculopathy,	13	(13.3%)	completed	one	year	follow	
up.	Of	these	8	(0.8%)	had	stable	vision	and	5	(0.5%)	showed	
worsening	of	vision.

Table 3	shows	CMT	for	the	entire	cohort	(first	two	columns)	
and	complete	case	analysis	for	those	who	had	both	baseline	and	
one	year	record	(last	two	columns).	OCT	record	at	1	year	was	
missing	for	205	eyes.	Twice	as	many	patients	achieved	CMT	<	300	
um	at	1	year	than	at	baseline	(60.7%	vs	32.3%, P <	0.001).	Most	
common	phenotype	of	DME	was	 cystoid	 (432/1019,	 42.4%)	
followed	by	spongy	(325,	31.9%)	and	combined	spongy	plus	
cystoid	(138,	13.5%),	VMT/TRD	in	112	(11%)	eyes.	Phenotype	
was	undocumented	in	12	(1.2%)	eyes.

A	 total	 969/1019	 (95.1%)	 eyes	 received	 intravitreal	
pharmacotherapy	and	50	 (4.9%)	eyes	 received	only	MLP	as	
treatment.	Various	types	of	treatments	are	shown	in	Table 4.	
Bevacizumab	monotherapy	was	 the	most	 commonly	used	
treatment	(38.1%).	Number	of	injections	received	by	eyes	were	
as	 follows:	1	 in	339	(35.2%)	eyes,	2	 in	245	(24.7%)	eyes,	3	 in	
185	(19.1%)	eyes	and	≥	4	in	146	(15.5%)	eyes.	Fifty	(5.5%)	eyes	
did	not	have	record	of	number	of	injections	received.	A	total	
of	2043	intravitreal	injections	were	given	for	treatment	of	969	
study	eyes.	Mean	number	of	injections	received	per	eye	per	
year	were	2.1	(SD	±	0.9).

Discussion
This	study	represents	the	real-life	management	and	outcome	
of	DME	based	on	data	pooled	 from	9	 tertiary	 care	 centers	
across	south,	east,	north	and	west	parts	of	India	which	makes	
it	representative	of	India.	It	is	seen	from	Fig.	1	that	only	about	
two‑thirds of treatable	cases	sought	treatment	and	less	than	a	
third	continued	follow	up	until	1	year	which	highlights	several	
challenges.	Patients	with	DME	possibly	cannot	afford	out	of	
pockets	expenses	to	cover	high	cost	of	DME	treatment.	This	
could	be	a	major	reason	for	poor	uptake	and	follow-up	of	DME	
treatment	in	India.	Other	causes	may	be	the	lack	of	awareness,	
indirect	costs	and	several	unexplored	barriers.

Nearly	3	out	of	4	patients	enrolled	in	this	study	were	males.	
Previous reports[6,7,21]	 have	 shown	higher	prevalence	of	DR	
in	males	than	in	females.	Higher	proportion	of	males	in	this	
study	cannot	be	explained	by	just	this	factor.	Role	of	gender	
inequities	in	access	to	eye	care	has	been	reported	earlier.[22,23] In 

Table 2: Visual acuity at baseline and at 1 year

Visual acuity 
category

Baseline n (%) 
(including missing data)

1 year n (%) (including 
missing data)

Baseline n (%) 
Complete Case analysis

1 year n (%) Complete 
Case analysis

No VI 8 (0.8) 2 (0.2) 1 (0.1) 2 (0.2)

Mild VI 470 (46.1) 493 (48.4) 467 (53.2) 493 (56.0)

Mod VI 428 (42.0) 278 (27.3) 314 (35.7) 278 (31.7)

Severe VI 62 (6.1) 74 (7.3) 60 (6.8) 74 (8.4)

Blind 51 (5.0) 32 (3.1) 37 (4.2) 32 (3.7)

No record 0 (0.0) 140 (13.7) NA NA
Total 1019 (100) 1019 (100) 879 (100) 879 (100)

Table 1: Characteristics of study population

Variables n (%)

Age in years (Mean±SD) 58.8±8.8

Gender
Male
Female

405 (72.9)
151 (27.1)

Type of DM
Type 1 DM
Type 2 DM

51 (9.2)
505 (90.8)

Duration of DM
≤5 years
>5 years
Unknown

102 (18.3)
421 (75.7)

33 (5.9)

Hypertension
Yes
No
Unknown

299 (53.8)
208 (37.4)

49 (8.8)

H/o Dyslipidemia
Yes
No
Unknown

163 (29.3)
283 (50.9)
110 (19.8)

H/o Ischemic Heart Disease
Yes
No
Unknown

72 (12.9)
411 (73.9)
73 (13.1)

H/o Diabetic Nephropathy
Yes
No
Unknown

54 (9.7)
400 (71.9)
102 (18.3)

H/o Anaemia
Yes
No
Unknown

38 (7.2)
330 (59.3)
188 (33.8)

HbA1c %
≤7%
>7%
Unknown

57 (10.2)
214 (38.5)
285 (51.3)

*SD ‑ Standard deviation; H/o ‑ History of; DM‑diabetes; HbA1c ‑ Glycated 
haemoglobin
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India,	most	health	care	expenditures	are	out	of	pocket[18]	hence	
when	it	comes	to	spending	money	on	eye	care,	males	are	more	
likely	to	seek	treatment	than	females.[24] Proportion of type 1 
DM	in	India	has	been	reported	to	be	5-10%,[24,25] similar to that 
observed	in	the	present	study.	Mean	age	of	58.8	years	and	a	
wide range of age suggest that high proportion of patients were 
in	the	working-age	group.

Every	fifth	person	in	this	study	had	a	fairly	recent	onset	DM	
of	<5	years.	The	Diabetes	Control	and	Complications	Trial	(DCCT)	
group	reported	that	both	type	I	and	type	II	DM	can	have	DME	
before	5	years	of	diagnosis	and	the	prevalence	 increases	with	
increasing	duration	of	DM.[26]	 It	 is	possible	 that	 those	with	
recent-onset	DM	in	the	present	study	were	diagnosed	late.

Hypertension	was	the	most	commonly	associated	systemic	
disease	followed	by	dyslipidemia,	IHD,	diabetic	nephropathy	
and	anemia	 in	 reducing	order	of	 frequency.	Less	 than	half	
of	the	subjects	had	their	HbA1C	checked	and	of	them	only	a	
fifth	had	its	value	at	normal	level.	Uncontrolled	blood	sugar	
levels	are	known	to	adversely	impact	incidence	of	DR/DME	
and	its	sight-threatening	complications.	The	role	of	systemic	
risk	factors	in	development	of	DR	has	been	established.[8] With 
the	help	of	physicians,	importance	of	control	of	systemic	risk	
factors	needs	to	be	stressed	among	PwDM.

Every third PwDM who visited hospital had DR perhaps 
due	to	the	fact	that	this	was	a	hospital-based	study	and	patients	
with	symptoms	were	likely	to	seek	services.	Proportion	of	DME	
cases	among	all	PwDM	was	similar	to	that	reported	earlier.[8]

Most patients in the present study had either mild or 
moderate VI [Table	2].	If	screening	programs	were	universal,	
many	would	have	been	 referred	 earlier.	The	proportion	of	
VI	did	not	 change	 significantly	 at	 one	year	 follow	up.	The	

proportion	of	patients	showing	better	visual	outcomes	at	1	year	
was	much	lower	(3.5%	Vs	50%)	than	what	was	reported	in	a	
study	where	ranibizumab	was	injected	in	a	serial	well-timed	
manner.[11] This implies that treatment in most patients in the 
present	study	did	not	result	in	improved	visual	acuity	at	the	
end	of	first	year.	This	study	highlights	the	urgent	need	to	screen	
and	treat	patients	early	as	the	current	treatment	for	DME	only	
stabilizes	baseline	visual	acuity	in	most	cases.

The	proportion	of	participants	with	CMT	of	<300	µm showed 
a	significant	increase	from	nearly	32%	to	60%	[Table 3] at the 
end	 of	 one	 year	 implying	 good	 structural	 outcome.	Most	
common	phenotype	 of	DME	was	 cystoid	 in	under	 half	 of	
participants	followed	by	spongy	type	in	a	third.	Every	tenth	
subject	 had	 associated	VMT/TRD	who	were	 all	 potential	
candidates	 for	 vitreo-retinal	 surgery	 in	 future.	 It	 has	been	
reported	that	in	DME,	cystoid	and	VMT	phenotypes	are	likely	
to	have	poorer	visual	outcomes.[27]	Over	half	of	the	subjects	in	
the	present	 study	had	 cystoid/VMT	phenotypes	hence	had	
a	guarded	visual	prognosis.	This	 again	 implies	 that	 several	
PwDM	in	India	seek	treatment	late	in	the	course	of	the	disease.

Nearly	4	out	of	5	subjects	had	cataract	which	was	operated	in	
about	a	fifth.	This	suggests	that	in	India	most	DME	subjects	are	
also	likely	to	require	cataract	management.	Just	under	a	third	
subjects	had	 concurrent	PDR.	Anti-VEGF	 therapy	 for	DME	
can	control	PDR	component	temporarily.	However,	the	gold	
standard	for	PDR	treatment	is	pan-retinal	photocoagulation	
and	this	alone	can	worsen	DME	further.	Hence	presence	of	both	
PDR	and	DME	has	a	direct	negative	impact	on	visual	prognosis.	
Presence	of	cataract	can	further	complicate	management	and	
may	entail	multiple	therapies	(antiVEGF,	lasers,	surgery,	etc).	
Lack	of	universal	 screening	 for	DR	and	high	proportion	of	
cataract	blindness	in	India[2,27,28]	may	mean	several	DME	cases	

Table 3: Central macular thickness at baseline and at 1 year

Thickness 
(microns)

Baseline n (%) 
(including missing data)

1 year n (%) (including 
missing data)

Baseline n (%) 
Complete Case analysis

1 year n (%) Complete 
Case analysis

<300 354 (34.7) 494 (48.7) 264 (32.3) 494 (60.7)

301‑500 397 (38.9) 227 (22.6) 335 (41.4) 227 (27.9)

501‑700 199 (19.5) 83 (8.3) 171 (21.0) 83 (10.2)

>700 69 (6.7) 10 (0.9) 44 (5.3) 10 (1.2)

Unknown 0 (0.0) 197 (19.5) NA NA
Total 1019 (100) 1019 (100) 814 (100) 814 (100)

Table 4: Types of Treatment received

Type of treatment n (%) Number of eyes with 1 year data

VA CST Injection data

Bevacizumab 388 (38.1) 304 293 369

Ranibizumab 110 (10.8) 102 102 97

Aflibercept 12 (1.2) 6 7 12

Dexamethasone implant 17 (1.7) 10 12 12

Triamcinolone 15 (1.5) 11 11 11

Combination of >1 intravitreal injection 68 (6.6) 57 53 62

Macular laser alone 50 (4.9) 49 47 NA

Intravitreal injection plus others* 359 (35.2) 340 289 352
Total 1019 (100) 879 814 915

*’Others’ included laser, vitrectomy, cataract surgery, topical medications etc
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are	 likely	to	present	with	other	ocular	comorbidities	posing	
several	challenges	in	management.

Treatment patterns
Over	 95%	 subjects	 received	 intravitreal	 injections	
(mono/combination	therapy)	[Table	3].	Intravitreal	bevacizumab	
was	 the	most	 common	 therapy	 in	 over	 a	 third	 patients	
followed	by	combination	therapy	in	another	third.	Low	cost	of	
bevacizumab	explains	this	trend.	High	number	of	combination	
therapies	 also	 shows	 that	 co-morbidities	 (cataract/PDR)	are	
common.	Use	of	multiple	anti-VEGF	agents	or	steroids	was	seen	
in	very	few.	Switching	from	one	anti-VEGF	to	another	is	a	viable	
option	that	is	practiced	in	the	management	of	persistent	Ci-DME.	
Longer	follow-up	could	have	thrown	more	light	in	this	regard.

Less	 than	 3%	of	 bevacizumab	eyes	 and	nearly	 14.5%	of	
ranibizumab	 eyes	 received	 them	≥4	 injections.	The	higher	
proportion	of	 ranibizumab	eyes	receiving	≥4	 injections	may	
mean	 these	 treatments	were	 financed	 through	 insurance	
schemes.	 Vast	majority	 of	 eyes	 (80%)	 received	 3	 or	 less	
intravitreal	injections	during	one	year	period.	Mean	number	
of	 2.1	 injections	per	 eye	per	 year	 is	 far	 below	 the	number	
recommended	by	international	guidelines.[17] This implies that 
implementation	of	recommended	guidelines	in	a	real-world	is	
a	challenge	in	India.	Various	possible	reasons	for	low	number	
of	injections	noted	in	this	study	could	be	inability	to	pay	for	
recurrent	 treatments,	patients	opting	 to	 continue	 treatment	
elsewhere,	 compliance	 fatigue	due	 to	 the	need	of	multiple	
visits	at	eye	and	diabetes	facilities.	Other	causes	for	suboptimal	
treatment	may	include	lack	of	awareness,	lack	of	time,	presence	
of	other	systemic	complications	and	other	unidentified	barriers	
which	need	 to	 be	 explored.	Cataract	 in	 PwDM	 remains	 a	
significant	cause	of	VI.	This	study	highlights	that	treatment	of	
DME	alone	may	not	result	in	better	visual	outcome.

This	is	possibly	the	first	retrospective	study	from	India	that	has	
looked	at	the	DME	management	practices	across	some	tertiary	
eye	-care	facilities	in	the	country.	Extrapolating	data	from	this	study	
to Indian population gives a figure	of	15,40,000	(2%	of	77	million	
PwDM)[1]	DME	cases	needing	 treatment.	Considering	cost	of	
average	12	bevacizumab	 injections	 for	both	 eyes	 (INR	7000	
per	 injection)	 in	 1	 year,	 the	 economic	 burden	 amounts	 to	
INR	129360	million	(USD	1725	million).	This	cost	is	much	higher	
for	FDA	approved	drugs	such	as	ranibizumab	or	aflibercept.	In	the	
recent	times,	the	availability	and	use	of	biosimilars	for	ranibizumab	
has	helped	reduce	the	cost	of	intra-vitreal	anti-VEGF	therapy	in	
India.[29]	However,	a	consorted	approach	is	required	to	deal	with	
uncorrected	refractive	errors,	cataract	surgery	backlog,	screening	
and timely treatment of PDR/DME with optimal treatment 
regimens	to	have	any	impact	on	VI	in	PwDM.

Present	study	has	several	limitations.	The	study	population	
represents those who sought treatment for DME at these eye 
care	facilities.	Findings	from	this	study	cannot	be	generalized	to	
all	DME	patients	across	the	country	as	there	is	no	representation	
of those who did not avail treatment, were lost to follow up 
or	had	eye	conditions	such	as	advanced	cataract,	glaucoma,	
uveitis,	etc.,	However,	there	is	sufficient	representation	of	the	
best	clinical	practice	offered	to	DME	patients	in	India.

Another	 limitation	 is	 the	 challenges	 associated	with	 the	
retrospective	nature	of	the	study	including	information	bias	
due	to	incomplete	data.	Data	on	systemic	diseases/other	risk	
factors	such	as	HbA1C	were	not	available	for	all	patients.	Hence	
analytical	tests	to	establish	association	of	these	factors	and	final	
visual/structural	outcome	could	not	be	carried	out.

Measures	of	VA	and	CMT	were	collected	 in	a	qualitative	
manner	hence	mean	values	of	 these	variables	 could	not	be	
assessed.	 It	 is	 possible	 that	mean	VA/CMT	 improved	 or	
deteriorated	over	study	period	which	was	not	captured	due	
to	broad	categorization.	Only	OCT	parameters	were	used	to	
categorize	phenotypes	of	DME	hence	patients	with	central	hard	
exudate	plaques	in	whom	visual	outcome	is	often	poorer	despite	
reduction	in	the	macular	thickening	were	not	studied	separately.	
The	OCT	machines	used	at	the	study	sites	were	different	and	
could	have	 resulted	 in	minor	variations	 in	measurement	of	
CMT.	Lastly,	there	was	no	data	on	insurance	coverage	of	study	
patients	which	could	have	helped	in	identifying	‘out	of	pocket	
expenses’	as	a	reason	for	poor	uptake	of	injections.	However,	our	
study	was	aimed	to	evaluate	the	impact	of	treatment	of	DME	on	
categories	of	VI	and	this	was	achievable	with	this	study	design.	
This	study	provides	‘real	world’	scenario	of	characteristics	of	
DME	cases	and	treatment	trends	across	the	country.	Findings	of	
this	study	could	provide	a	good	starting	point	for	policy	makers	
to	strengthen	services,	allocate	resources	and	to	plan	research.

Conclusion
In	conclusion,	the	study	results	call	for	urgent	need	to	identify	
and	treat	DME	optimally	in	India.	A	key	research	topic	that	has	
arisen	from	this	study	is	to	evaluate	the	barriers	for	uptake	and	
compliance	for	DME	treatment.	There	is	also	an	urgent	need	
for	cheaper	and	 longer	 lasting	 therapies	 for	DME	to	have	a	
positive	impact	on	VI	due	to	DME.	Further	studies	on	diabetic	
eye	complications	in	middle-income	countries	are	encouraged	
as	the	research	priorities,	training	needs	and	clinical	standards	
in	 high-income	 countries	 cannot	 be	 directly	 translated	 to	
resource-limited	countries.
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Commentary: Impact of treatment 
of diabetic macular edema on visual 
impairment in people with diabetes 
mellitus in India

The	 treatment	of	diabetic	macular	 edema	 (DME)	 comprises	
intravitreal	 injections,	 laser	photocoagulation,	 and	 in	 some	
cases	control	of	systemic	factors	without	any	active	ophthalmic	
intervention.	Currently,	intravitreal	injections	are	the	mainstay	
of	management	of	DME	and	these	injections	are	of	different	
types.	The	authors	of	 the	 current	 study	have	 taken	a	 lot	of	
effort	 to	gather	 real-life	data	 regarding	 the	management	of	

DME	in	India.[1]	There	are	many	relevant	findings	in	this	study.	
First,	the	details	regarding	patient	management	in	the	current	
study	from	9	centers	located	in	different	geographical	areas	in	
India	provide	a	good	dataset	for	the	national	representation.[1] 
Second,	around	3	out	of	4	patients	enrolled	in	the	study	were	
males.	Prior	studies	have	found	that	males	outnumber	females	
in	the	healthcare-seeking	behavior	and	expenditure	related	to	
health	care	in	India.[2]	Third,	every	fifth	person	in	this	study	had	
a	fairly	recent-onset	diabetes	mellitus	(DM)	of	<5	years.	Since	
it	is	well	known	that	chronic	hyperglycemia	is	a	risk	factor	for	
DME,	it	is	apt	to	conclude	that	these	patients	developed	DM	
for	a	significant	duration	before	being	diagnosed	as	diabetic.	
This	 emphasizes	 the	need	 for	 screening	 for	diabetes	 in	 the	
general	population.	Fourth,	bevacizumab	monotherapy	was	
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