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 Define terminology used in DMO
 Explain how DMO occurs 
 List the treatments available today for DMO
 Explain their mode of action 
 Brief overview of the evidence
 Clinical cases: patient journey from screening 

to treatment 















Hypoxia and raised sugar

Loss of pericyctes and conn tissue, breach 
BRB, MA form

VEGF, ICAM-1, Inflammatory 
response ( IL-6, IL8, + AQP 4, 

Leukostasis (ICAM-1, integrins, 
VCAM-1)

Leakage of protein rich 
fluid, exudates

Disruption of tightly packed rods and 
cones, loss of vision





CYSTOID SPONGE-LIKE & COMBINED





 Macular laser treatment was the standard of care for sight 
threatening DMO 

 Its efficacy was evidenced by the ETDRS ( Early Treatment of 
Diabetic Retinopathy) study. 

 A reduction in the risk of losing 2 lines on the Snellen chart by 50% 
in a 5 year period if laser was applied where signs of clinically 
significant macular oedema (CSMO) were seen (Ciulla TA, 2003). 

 Often a single treatment is not sufficient and laser does not 
reverse the visual loss experienced. At best it stabilises vision.

 The importance of systemic control cannot be emphasised 
enough for delaying progression and enhancing the prognosis 
with all therapies for DMO.



 If the FAZ enlarges, vision is reduced
 If vision is reduced and there is no oedema 

clinically, this is the likely cause: confirm on 
fluorescein angiogram (FFA). 

 Laser is not helpful. Laser is for macular oedema, 
seen with OCT or clinically with a slit lamp, or 
FFA. Avastin is less effective if the FAZ enlarges 
('ischaemic maculopathy'). The ischaemia leads 
to foveal atrophy. 

 Fundus autofluoresence & Angio OCT are helpful 
in determining the degree of foveal damage





 The RISE & RIDE study (Nguyen, 2012). 

 15 letter gain for 0.3 mg: 44.8% and 33.6%
 15 letter gain for 0.5mg: 39.2% and 45.7%

 This was the first time a therapy resulted in 
an increase in vision for DMO patients.



 The BOLT study 
 Bevacizumab injections 

vs macular laser 
 gain of +8 vs +0.5 

letters at 12 
 The median number of 

injections was 9 and 
laser treatment were 3 
(Michaelides M, 2010).

 Must be prepared in a pharmacy 
setting that can ensure safe 
supply. (Moorfields and 
Liverpool & Aintree). 

 Legal implications using a non-
licensed therapy when a licensed 
alternative exists 

 Significant cost difference 
between Bevacizumab and 
Ranibizumab and the continuous 
need to find cost saving 
opportunities Bevacizumab is 
currently counted but 
surrounded in issues that have 
yet to be resolved at a policy 
maker or government level.



 RCT, multicentre double 
masked, three groups, 

 2mg Aflibercept every 4 
weeks and sham laser, 

 2mg Aflibercept every 8 
weeks after 5 initial 
monthly doses plus 
sham laser 

 laser plus sham 
injections (U, 2013). 

VIVID VISTA

4 week +10.5 +12.5

8 week +10.7 +10.7

Laser 
+sham

+1.2 +0.2





0

2

4

6

8

10

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

T&E RBZ 0.5 mg+laser (n=117) T&E RBZ 0.5 mg (n=125)

PRN RBZ 0.5 mg (n=117)

Months

M
ea

n
 c

h
an

ge
 (
±

SE
) 

in
 B

C
V

A
 

fr
o

m
 b

as
el

in
e 

(E
TD

R
S 

le
tt

e
rs

)

*p=0.9327 vs PRN; #p=0.1599 vs PRN; CMH test (row mean scores statistic) with the observed values as scores; 
Full analysis set (MV/LOCF, mean value interpolation/last observation carried forward); consisted of all randomised patients who received at least one 
application of study treatment (ranibizumab or laser), and had at least one post baseline efficacy assessment in the study eye; Stratified analysis 
includes baseline visual acuity (<=60 letters, >60 letters and <=73 letters, >73 letters) as factor

8.3*

6.5#
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No significant difference observed across treatment groups at Months 12 and 24



Monitoring intervals could 
be extended based on 

patient’s response

Attempts to minimise
clinic visits, injections 
and ancillary testing

Allows to titrate the 
individual symptom-free 
intervals of patients and 

prevent recurrence

Potential to offer 
individualised treatment 

to DMO patients

Potential benefit to 
patient, caregiver and 

healthcare system
Treat

&
Extend



ETDRS 

retinopathy 

severity

N

Cytokine concentration (pg/mL)

VEGF IL-1β IL-6 IL-8 MCP-1 IP-10

10 28 967.0 10.0 32.1 22.8 252.2 2.1

20 23 952.8 11.0 33.5 20.6 303.6 2.5

35 26 956.4 9.2 33.1 22.7 339.5 5.6

43 18 1084.7 10.7 33.2 24.4 468.8 5.5

47 13 1172.6 18.8 56.6 29.2 645.2 9.5

53 8 1177.3 22.7 106.7 49.4 921.2 22.3

65 7 1142.7 23.7 116.8 51.0 1215.1 31.3

75 8 1051.4 27.6 147.0 75.7 1286.6 34.3

81 5 1165.4 45.8 188.6 74.4 1630.8 29.2

P-value .733 .003 <.001 .001 <.001 <.001

IL, interleukin; IP, interferon-inducible protein; MCP, monocyte chemotactic protein; VEGF, vascular  endothelial growth factor; 
ETDRS, early treatment of diabetic retinopathy score.

Dong N et al. Molecular Vision 2013, 19:1734-1746.



 Nonbioerodible micro implant (polyimide) containing 190µg of fluocinolone acetonide
(FAc)

 Consistent daily submicrogram delivery of 0.2 µg/d FAc for up to 36 months.
 Posterior point of release
 3.5 mm × 0.37 mm non-bioerodable micro implant.
 25-gauge injector creates self-sealing wound.
 No measurable systemic exposure.

FAc
implant

ILUVIEN SPC. http://www.medicines.org.uk/emc/medicine/27636.
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Δ = 9.8%

Months

Full Population Patients With Chronic DMO

Months

Δ = 20.6%



Sham Sham/Ranibizumab 0.5 mg Ranibizumab 0.3 mg Ranibizumab 0.5 mg

M
e

a
n

 B
C

V
A

 c
h

a
n

g
e

 f
ro

m
 b

a
se

li
n

e
 (

E
T

D
R

S
 

le
tt

e
rs

)

0
0 1 2 3 6 9 12 15 18 21 24 27 30 33 36

0 1 2 3 6 9 12 15 18 21 24 27 30 33 36
0

Time (month)

15

10

5

20 RISE

15

10

5

20

RIDE

14.2

4.7

4.3

11.4

11.0

2.3

12.0

11.9
2.6

12.5

10.6



 Cataract 
 67.9, 64.1, 20.4 %

 IOP
All controlled with IOP
Surgery required in 
2, 1, 0



1. Identification of patients potentially suitable for 0.2 μg/day FAc implant4

HSE-confirmed grade M1 maculopathy

≥3 consecutive intravitreal ranibizumab injections

Pseudophakic (i.e. cataract surgery performed)

2. Assessment of insufficient response to ranibizumab treatment based on VA and CRT, 

according to baseline BCVA

BL BCVA ≥68 letters: CRT reduction ≤20% or VA loss >5 letters

BL BCVA <68 letters: CRT reduction ≤20% or no VA gain ≥5 letters

3. If insufficiently responsive to prior ranibizumab treatment, patient records are flagged 

for the physician to consider 0.2 μg/day FAc implant 

Diabetic patients

Search period: May 2011 to 

December 2014

BCVA, best-corrected visual acuity; BL, baseline; CRT, central 

retinal thickness; FAc, fluocinolone acetonide; VA, visual acuity

NICE TA 301. 

http://www.nice.org.uk/guidance/ta301. 
Published: November 2013

http://www.nice.org.uk/guidance/ta301
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 6/2/13       VA 61  VA 60



 20/1/14  VA 59  6 IVI VA 52  8 IVI



28/1/15  VA 70  0 IVI 28/1/15  VA 55  3 IVI



21/9/15  VA 68





21/9/15 VA 63









 Chronic DMO BE
 2 laser 2011, 2013
 Again in 2015
 Combined with anti 

VEGF therapy 
(Ranibizumab)

Non visually significant 
cataracts ( No history of 
glaucoma)
So ozurdex or Illuvien not 
an option in NHS 

 Options
 Optimise systemic 

control
 Aflibercept?

 Future cataract 
progression

 Removal with caution as 
DMO present

 Consider steroid therpies




