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Diabetic Macular Edema and Vision Loss
Diabetic retinopathy (DR) is a complication of diabetes 
caused by the damage to the blood vessels in the retina 
due to prolonged diabetes which may lead to vision 
loss.1 The risk of related visual loss or visual impairment 
in the population with diabetes is up to 25 times higher 
than the population not affected by diabetes.2 Visual 
loss is the most feared complication of diabetes due to 
its functional effect on the patient.3 

Diabetic macular edema (DME) is characterized by the 
accumulation of fluid within the central portion of the 
retina, which is a consequence of failure of the blood-
retinal barrier.4 The central retinal thickness (CRT) 
in normal healthy individuals ranges between 212 
± 19 and 289 ± 16 µm.5 In DME patients, the CRT 
can vary from 225 to >450 µm.4 Extensive capillary 
leakage results in diffuse edema, while focal leakage 
from grouped microaneurysms leads to localized 
edema.4 DME is also characterized by the presence of 
hard exudates. The hard exudates cause blurring and 
distortion of central vision which can be assessed by a 
reduction in best-corrected visual acuity (BCVA).4

Imaging Tools for Diabetic Macular Edema 

1. Optical Coherence Tomography
The optical coherence tomography (OCT) is the gold 
standard for diagnosis of DME. It can be used to 
identify various subtypes of DME, identify the presence 
of macula traction and localize edema to specific layers 
of the retina (Figure 1).6 

Morphologic patterns of DME on OCT include7:

1. Diffuse retinal thickening
2. Cystoid macula edema
3. Serous retinal detachment (SRD) without posterior 

hyaloidal traction (PHT)
4. PHT with tractional retinal detachment (TRD)

Prognostic Markers on OCT for DME
Evidence indicates that good baseline predictors for 
good treatment response with high vision gains and or 
good final visual acuity (VA) are4:

i. Subretinal fluid (SRF) and/or
ii. Small intraretinal cystoid fluid and/or
iii. External limiting membrane (ELM) and Inner 

segment/Outer segment (IS/OS) integrity8

iv. Vitreomacular adhesion

Baseline predictors for poor visual outcomes post-
treatment are4:

i. Disorganization of retinal inner layers (DRIL) [Figure 
2]

ii. Disruption of inner and outer photoreceptor segments 
and/or ELM – may cause irreversible photoreceptor 
destruction and loss

iii. Thin subfoveal choroid at baseline

FIgurE 1: OCT showing patterns in DME. A – Diffuse retinal thickness; B – Vitreomacula traction; C -  Subretinal and 
intraretinal fluid; D -  intraretinal cysts with septa and intra retinal fluid.
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FIgurE 2: OCT biomarkers for poor visual outcome with treatment. A. Areas of DRIL highlighted. Red box showing disruption 
of inner and outer photoreceptor segments (elipsoid layer) and external limiting membrane (ELM). B. Red box showing 
continuous disruption of subfoveal ellipsoid layer with intermittent disruption of subfoveal ELM. C. DME with poor outcome of 
6/60. Note the dense subfoveal exudative plaque, DRIL and epiretinal membrane   

FIgurE 3: OCT features in DME. A. Hyperreflective foci   B. Localized intraretinal cystoid fluid 

Biomarkers that predict better visual outcome after 
dexamethasone implants in eyes with DME are9:

1. Presence of SRF
2. IS/OS continuity
3. Absence of hyperreflective foci (HRF)
4. An attached vitreoretinal interface

Biomarkers that have been associated with better 
therapeutic outcomes after anti-VEGF (ranibizumab) 
include ellipsoid zone disruption and absence of 
epiretinal membrane.10

Disorganization of retinal inner layers is a proposed 
prognostic biomarker for visual outcomes in DME. An 
association has been found between DRIL and disruption 
of the outer retina and increasing DR severity.11 OCT-
demonstrated structural macular derangements in 
patients with DME include retinal swelling or thickening, 
cystoid macular edema, and serous retinal detachment 
or SRF.12 

Hyperreflective foci 
Hyperreflective foci are deposits located within walls of 
intraretinal microaneurysms and scattered throughout 
all retinal layers, forming confluent plaques in the outer 
plexiform layer (Figure 3).13 It is suggested that the foci 
represent extravasated lipoproteins and/or proteins and 

may be a very early subclinical barrier breakdown sign 
in DME. 

In DME patients, higher baseline numbers of HRF have 
predictive value for treatment response in terms of VA 
improvement and CRT decrease after 3 months.14

Hyperreflective Foci
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2. Fluorescein Angiography
Fluorescein angiography (FA) plays an important role in 
the following circumstances:

•	 In	 indicating	 failure	 or	 inadequate	 response	 to	
treatment15

•	 In	 the	 determination	 of	 foveal	 avascular	 zone4, 
especially when optical coherence tomography 
angiography (OCTA) is not available4 

FIgurE 4: Fluorescein angiography of a patient with DME noted to have PDR with areas of nonperfusion and 
neovascularization elsewhere. 

•	 As	a	guide	for	supplemental	laser16

•	 In	 the	 diagnosis	 of	 co-existing	 peripheral	 diabetic	
retinopathy4

FA may be used in the assessment of the central and 
peripheral retina (Figure 4).  

Capillary non-perfusion

Leaking new vessels

ADMINISTrATION SAFETY ISSuES/SIDE EFFECTS

Treatment Options

A. Anti-vascular endothelial growth factor (anti-veGF)

i. Indicated as first line
•	 Symptomatic	centre	involving	DME	(Defined	

as edema within 100 µM of the centre of 
fovea)

•	 Phakic	patients:	<60	years	old	
•	 Patients	with	glaucoma.

ii. recommended loading dose
The existing guidelines recommend a loading dose 
of 3 injections for anti-VEGF. However, loading 
phase in some DME patients is more gradual as 
improvement in VA continues up to 5 injections.18

Early intensive therapy is recommended subject to 
local resource constraints. Ideally early intensive 
treatment with at least 5 to 6 initial monthly doses, 
with a total of up to 8-9 injections in year 1 may 
achieve good results and enable reduced treatment 
burden in subsequent years.16,20

Cardiovasular risks
There is a potential risk of arterial thromboembolic 
events (ATEs) following intravitreal use of VEGF 
inhibitors. ATEs are defined as nonfatal stroke, 
nonfatal myocardial infarction or vascular death. 

A meta-analysis of anti-VEGF agents for patients 
with DME who received intensive monthly anti-VEGF 
(Aflibercept or Ranibizumab) for 2 years revealed 
a possible increased risk of death and potential 
for cerebrovascular accidents indicating the risk 
maybe related to cumulative drug exposure.17

A pooled analysis of patient-level data from 
randomized clinical trials showed the hazard 
ratios for ranibizumab 0.5 mg and ranibizumab 
0.3 mg against sham - 1.05 and 0.78 for ATE; 
0.84 and 0.94 for MI, 0.94 and 0.53 for stroke or 
transient ischemic attack; 1.63 and 0.59 for stroke 
(excluding transient ischemic attack), and 2.17 
and 2.51 for vascular death, respectively.19
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iii. Follow-up strategy
Monthly, pro re nata (prn) and treat-and-extend 
injection protocols can each achieve significant 
VA improvement. 

DRCR.net Protocol I study using ranibizumab with 
a prn regimen has shown a reducing number of 
injections at a mean of 8-9 in the first year, 2 -3 
in year 2 and 1-2 in year 3 while maintaining 
good visual outcomes.21

During follow-up, if DME is stable [‘Stable’ 
referred as – no change in VA. Less than 10% 
change in central macular thickness on OCT after 
2 consecutive injections], may consider treat and 
extend regime. 

iv. Switching to other treatments
If no response after 5 to 6 injections, consider 
switching to steroid (dexamethasone) especially 
in case of pseudophakic patients.

v. Choice of first-line anti-VEgF
All anti-VEGF agents have similar efficacy and 
either of these agents can be used as first-line. 
However, PROTOCOL T results show that in 
patients with baseline FA of 20/32 to 20/40, 
treatment with anti-VEGF agents had vision 
gains of 1-2 lines at 2 years without significant 
differences among agents and aflibercept can be 
initiated in patients with a worser VA (20/50 or 
less).20

For off-label bevacizumab, the incidence of overall 
systemic adverse events of intravitreal injections 
varies between 0% and 39.3%. Most of these events 
are small, uncontrolled and restrospective.22

ADMINISTrATION SAFETY ISSuES/SIDE EFFECTS

B. Steroid implant

i.  Indicated as first line
•	 Patients	 with	 high	 risk	 cardiovascular	

disease

ii. relative indications
•	 Patients	with	poor	compliance	
•	 Severe	edema	(more	than	500	µM)	
•	 Pseudophakic	 patients	 [*steroid	 implant	

is contraindicated in patient with Anterior 
chamber Intraocular lens (ACIOL)]

•	 Patients	 scheduled	 to	 undergo	 cataract	
surgery 

i. raised intraocular pressure
•	 In	the	MEAD	study,	patients	treated	with	0.7	

dexamethasone resulted in an IOP increase 
of >10 mmHg in 27.7% of patients, an 
IOP increase of >35 mmHg in 6.6% with 
41.5% requiring IOP-lowering medication. 
Surgical intervention was needed in only 
one patient.23

•	 In	most	 clinical	 trials,	 IOP	 rise	 of	 interest	
was	observed	in	<20%	of	patients/eyes.	In	
most IOP rise cases, IOP-lowering agents 
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•	 Patients	with	a	history	of	vitrectomy

iii. Dosing schedule & monitoring
•	 IOP	checks	should	be	carried	out	in	routine,	

uncomplicated patients with no other 
ocular co-morbidities at 6 weeks post-
injection and subsequently, followed-up 
at months 2-3 post-treatment. Depending 
on the response, retreatment may be 
considered on a 4-6 monthly basis.

•	 Continued	 assessment	 and	 treatment	 at	
4-6 monthly intervals may be considered if 
the response is adequate while monitoring 
side effects and contraindications.

•	 Switch	 to	 another	 anti-VEGF	 agent,	 if	
response is inadequate or no response

and anti-glaucoma medications were used; 
surgical intervention was generally not 
required.24

•	 Other	mild	complications	in	1-2%	of	patients	
were retinal/vitreous/subconjunctival 
haemorrhage.24

ii. Cataract
•	 In	 some	 studies,	 cataract-related	

complications were observed in almost 
50% of phakic patients.24

•	 The	rate	of	cataract-related	adverse	events	
was 67.9% in the 0.7mg Ozurdex arm of 
the MEAD trial mainly in phakic patients. 
Improvement in vision from baseline was 
restored after cataract surgery.23

INDICATION SIDE EFFECTS OF LASEr 

i. Indication
•	 For	 non-centre	 involving	 DME	 (defined	

as edema outside 100 µM diameter of 
the centre of fovea and/or meeting Early 
Treatment Diabetic Retinopathy Study –
Clinically Significant Macular Edema (ETDRS 
CSME) definition.25

•	 As	 rescue	 laser	 for	 Centre-Involving	 DME	
following at least 6 months of treatment with 
anti-VEGF.

Other indications are eyes affected by DME with 
CRT	<300	µm.4

Protocol I from the DRCR.net and Protocol T 
recommended deferring focal/grid laser treatment 
at > 24 weeks. The results from Protocol I showed 
superior visual outcomes versus prompt laser with 
ranibizumab.21

ii. Technique
•	 Ideally,	 focal	 laser	 should	 be	 applied	 to	

leaking microvascular abnormalities in 
combination with grid laser to areas with 
diffuse macular leakage and non-perfusion 
in thickened retinas.4

C. Focal/grid laser

Complications of laser include enlargement of 
laser scars (atropic creep), secondary CNV, central 
scotoma, colour vison, night vision and contrast 
sensitivity impairment along with subretinal fibrosis 
and visual-field sensitivity deterioration.4
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•	 Focal/	 grid	 laser	 generally	 should	 be	
repeated as often as every 3-4 months. If 
edema persists or is not improving while 
giving anti-VEGF therapy (if available) (as 
long as it is believed that additional laser 
may be of benefit). 

INDICATION

D. PPv + Membrane peeling

With or without adjunctive intravitreal steroid treatment - In cases of tractional macular edema (ME).

Central involved DME with vision 
impairment (6/9 or worse)

i. Ideally, licensed anti-VEGF with proven efficacy and safety is 
administered

ii. Steroid implant

iii. If anti-VEGF or steroids not available, then focal/grid laser 

Central-involved DME with very 
good vision (VA better than 
6/9), (3 options at this time, with 
community equipoise regarding 
best management)

i. Observation until vision impairment, then either focal/ grid laser 
or anti-VEGF therapy if DME persists 

ii. Focal/ grid laser until vision impairment, then anti-VEGF therapy if 
DME persists 

Non-central involved DME i. Observation until central-involved DME, then see above Focal/ 
grid laser in selected cases where observation is judged to be 
inferior, such as during pregnancy or rapidly worsening cataract, or 
edema rapidly extending towards the center of the macula 

Special Conditions 

i. Blood sugar control
•	 Deterioration	 of	 DME	 is	 associated	 with	 poor	

glycemic control.26

•	 Achieving	 good	 glycemic	 control,	 prevents	 the	
onset of DR and delay in its progression.27

•	 It	 is	 essential	 to	 counsel	 DME	 patients	 on	 the	
importance of controlling diabetes. 

ii. Cataract surgery
•	 Ideally,	 DME	 should	 be	 treated	 and	 stabilized	

prior to cataract surgery. Maximum BCVA can 
be achieved through cataract surgery.28 DME 

*For	detailed	information	on	the	treatment	options,	please	refer	the	algorithm	at	the	end	of	the	guidelines.

guidelines for Management of DME: Overview
This guideline in management of DME is to standardize the best treatment options for the condition and to give 
the Ophthalmologist current knowledge on the latest practice patterns and the need to timely referral to retina 
specialists for further management when necessary. 
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patients who are on steroids should be counselled 
on the possible development of cataract. Steroid 
treatment worsens the cataracts in patients with 
pre-existing cataract and hence, will require 
cataract surgery to achieve maximum BCVA. In 
DME patients undergoing cataract extraction, 
peri-operatively either anti-VEGF treatment can 
be given prior to cataract surgery or steroid 
treatment can be considered at the time of 
cataract surgery.28

iii.  Treatment in pregnant DME patients 
•	 Pregnant	 women	 with	 diabetes	 are	 at	 high	

risk for the development and progression of 
retinopathy.29

•	 The	recommended	treatment	of	DME	in	pregnancy	
has remained essentially unchanged over the 
years despite great progress in the management 
of DME. 

•	 The	treatment	options	include	laser,	subthreshold	
lasers, and intravitreal corticosteroids.  
o Given the fetal safety concerns, anti-VEGF 

should be avoided.30

o For DME refractory to laser, intravitreal 
steroids are thought to be a safe option during 
pregnancy.31 Intravitreal dexamethasone 
implantation is an effective treatment modality 
in managing severe DME in pregnant 
women.32

iv. Vitrectomized eyes
•	 In	 vitrectomized	 eyes,	 the	 efficacy	 of	 anti-

VEGF is not conclusive.28 Some studies show 
no significant difference in BCVA and CMT 
between vitrectomized and non-vitrectomized 
eyes after anti-VEGF injections, while another 
shows a decreased intravitreal efficacy because 
of increased clearance of the molecule. 

•	 Intravitreal	dexamethasone	implants	are	effective	
in treating persistent DME both in vitrectomized 
and non-vitrectomized eyes.33

v. Stable pre-existing glaucoma
•	 Glaucoma	may	be	defined	as	‘stable’	“when	the	

IOP remains below the target IOP defined by the 
patients’	clinician,	on	less	than	three	medications	
and requiring no medication changes over a 
48-month period during which no further visual 
field loss monitored”.34

•	 When	 DME	 patients	 with	 stable	 pre-existing	
glaucoma are treated with steroids, anti-
glaucoma treatment should be maintained 
throughout the treatment period. 

•	 Treatment	 should	 be	 discontinued	 if	 IOP	 is	 not	
controlled and the patient should be referred to a 
glaucoma specialist.28

viii. Endophthalmitis 
•	 The	 rates	 of	 endophthalmitis	 after	 intravitreal	

injections, as per large scale meta-analyses 
varies between 0.038% and 0.065%.35

•	 In	 the	 MEAD	 study,	 only	 two	 cases	 of	
acute endophthalmitis were reported after 
dexamethasone injection out of 2928 injections 
given for DME.25

•	 The	rates	of	endophthalmitis	following	aflibercept,	
bevacizumab, and ranibizumab IVT injections 
were 0.100%, 0.056%, and 0.047% respectively 
as per a retrospective study carried out in the 
US.36

•	 In	the	absence	of	guidelines,	there	are	anecdotal	
cases wherein the implants were removed 
after vitrectomy if patients failed to respond to 
intravitreal antibiotics.37
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*Follow-up	duration	can	be	doubled	to	4	months	and	a	‘defer	and	extend’	approach	can	be	considered,	if	there	is	
no worsening and/improvement observed in DME after anti-VEGF or Steroid treatments.  

Adapted from Chhablani et al. Asia Pac J Ophthalmol. 2020;9(5):426-434.

DME  (CMT>300 μm; < 6/6 on Snellen)
Classify patients into proliferative/non-proliferative diabetic retinopathy or 

ischaemic/non-ischaemic diabetic maculopathy prior to deciding on treatment options. 

TREATMENT ALGORITHM FOR DME 

 OTHER TREATMENTS

*Refer to glaucoma recommendations

ANTI-VEGF
1st line treatment in 

•  Centre-involving DME which is symptomatic 
and persistent

•  Phakic patients < 60 y.o. 
•  Glaucoma patients

 FOLLOW UP
•  Monthly

Assess Response 1 Month after 5th dose   

ADEQUATE
RESPONSE

6/12 or better vision 
and CMT <300 μm, 
or improvement in 
CMT as percentage 

(>10%) after 
treatment 

Continue treatment   

INADEQUATE/
NO RESPONSE

<6/6 and CMT still 
>300 μm or change 
in CMT,<10% after 

5 injections 

Switch to anti-VEGF 
or steroids or 

grid laser        

TARGET 
RESPONSE 

6/6 or CMT of 
<300 μm
achieved    

Observe

DME STABLE   

No change in VA or OCT 
after 2 consecutive 

injections 

Consider 
‘treat and extend’

NO WORSENING OR IMPROVEMENT OF DME
– double follow-up interval to 4 months

CONSIDER ‘DEFER AND EXTEND’ 

IVT STEROID (DEXAMETHASONE 
IMPLANT)

 1st line treatment in
•  High risk CVS disease
•  Patients with poor compliance
•  Persistent DME
•  Severe edema
•  Pseudophakic patients
•  Patients scheduled to undergo 

cataract surgery
•  History of vitrectomy
•  Can consider for stable glaucoma*  

 FOLLOW UP
•  1st review at week 6 post injection for 

IOP check
•  Subsequent follow up 2-3 monthly 

post treatment 

Retreatment maybe considered on 
a 4-6 monthly basis.

Appropriate counselling on the side 
effects profile of steroid implant (IOPs 
and Cataract) is a requirement prior to 

initiation of treatment    

INADEQUATE/
NO RESPONSE

 
6/6 or worse vision 

and CMT >300 μm or 
<10% improvement 

on OCT

Modified grid laser as 
adjunct treatment or 
switch to Anti-VEGF 

or re-evaluate 
vitreomacular 

interface for TPPV   

ADEQUATE 
RESPONSE  

6/12  better vision 
and  CMT <300 μm 

or 10-20% 
improvement on 

OCT

Continue treatment 
4-6 monthly Dex 

implant (Also 
consider SEs & CIs)  

FOCAL LASER

For non-centre 
involved DME 

(defined by the 
consensus group as 

edema outside 
100µM of the centre 

of fovea and/or 
meeting ETDRS CSME 

definition[4])     

TPPV

Tractional ME

Consider adding 
steroid      
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