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Complications of
Diabetic Retinopathy




DM is a chronic disorder characterized by persistent
hyperglycemia resulting in micro and macrovascular
complications.

The 2013 International Federation of Diabetes (IDF) Atlas
for Diabetes ranked the Middle East and North Africa
(MENA) with the highest worldwide prevalence of diabetes
at 10.9%, the national prevalence of diabetes is 11.4% of
the adult population in Iran.

Based on the current data, 37% and 29.6% of diabetic cases
have some degrees of DR in Tehran and Yazd provinces,
respectively.
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Comrllcatlons of
of Diabetes

Brain (stroke, TIA)
Eye (blindness)

Heart (angina, heart attack)
Kidney disease

High blood pressure
Male organ (erectile dysfunction)

Loss of legs or feet

Peripheral neuropathy
(nerve disease)
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Ocular complications of DM

1-Diabetic Keratopathy
2-Glaucoma

3-Cataract

4-Optic Neuropathy
5-Oculomotor palsy (3,4, 6)
6-Diabetic retinopathy
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Pathogenesis of DR

Hyperglycemia induced alterations

Biochemical Hemodynamic Paracrine

—  —
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Biochemical alteration

; Non—enfznm:bc 2. Increased 4. Oxidative
ycosyla thw stress

AGE production ayol v 1

: 1 _ l Oxygen free
Endothelal Basement radicals damage
apoplosis _ membrane endothelial cells
*VEGF production thickening
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Hemodynamic alterations

Ntet:gvll:lcod H " ble
Vasodilatation State

Platelet abnormalities RBC abnormalities Leukocyte abnormalities

1. Increased fragility & 1. Decreased ability of 1.Increased leukocyte
adhesiveness RBCs to release oxygen adheslons causing

2. Increased _ 2. Decreased deformability endothelial injury, VEGF
endoperoxidases & 3. Increased formation of release & opening of
thromboxane A2 large aggregates tight junctions

3. Decreased thromboxane | 4. Increased whole blood

4. Decreased prostacyciin viscosity

5, Increased adhesiveness
to the endothelial cells
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Pro-angiogenic Anti-angiogenic

s VEGF « Endostatin
Angiastatin
Pigment epithelium
dernved factor

Anglotensin converting enzyme,
complement C4 fragment,
interloukins (IL-6, IL-8),
TNF-alpha, TNF-bata1
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Theories proposed for pathogenesis of DR

increased platelet adhesiveness

increased erythrocyte aggregation

abnormal serum lipids

defective fibrinolysis

abnormal levels of growth hormone

upregulation of VEGF

abnormalities in serum and whole blood viscosity
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Microvascular occlusion

Endothelial cell d d proliferati -‘
naotnelal ce amage dna prolireration

Capillary basement membrane thickening

Decreased capillary blood flow
and perfusion

Increased plasma viscosity
Deformation of RBC
Increased platelets stickiness

)

Retinal hypoxia

,- | VEGF
A-V shunt Neovascularization
IRMA* and fibrovascular proliferation

—

Rubeosis Proliferative
iridis retinopathy

*intraretinal microvascular abnormalities
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Degeneration and loss of pericytes Capillary wall weakening

ety
P Encothelal Cell
Plasma leakage microaneurysm
Percye

— Retinal edema

Hard exudate Intraretinal hemorrhage
(Circinate pattern)

)
': Retrs wlewa
——
Fard snadane

10/22/2018 complications of DR Dr Moradian




TCAAAD CALAAANA CADANAMA CAAAAMAN CAAASANA NN ANANN CNAANAAN CAAAMANN NI ANAMACNANNAANCNAANRAN NI ANAAACNAANANN N y
- A -

Intraretinal (“dot and blot") hemorrhages
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Risk Factors for Diabetic Retinopathy

1. Duration of diabetes

IDDM:
Do not develop diabetic retinopathy for 5 years after

diagnosis. After 20 years, 50% of these patients would develop
PDR

NIDDM:
The time of onset and therefore duration are
difficult to predict precisely and approximately 3% to 4%

would have changes of diabetic retinopathy at the time of
presentation. The prevalence of PDR after 20 years of onset is
expected to be only 5 to 10 percent.
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2. Control of blood glucose
3. Puberty
4. Type of diabetes

PDR is more prevalent in type 1 than in type 2 diabetes.
The incidence of macular edema over a period of 10 years
follow-up has been found to be 20.1 % in the younger
onset group, 25.4 % in the older onset group taking
insulin and 13.9% in the older onset group not taking
insulin.
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5. Nephropathy

A diabetic patient with retinopathy is at a moderate risk
of having nephropathy but the patient who has
nephropathy, is at a much higher risk of having
retinopathy.

6. Hypertension
7. Pregnancy
8. Genetic factors
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Clinical Course of DR

Non-proliferative
Diabetic Retinopathy

10/22/2018 complications of DR Dr Moradian



NPDR is characterized by the intraretinal abnormalities.
Microvascular occlusion is the hallmark of NPDR.

Capillary and arteriolar occlusions result in
microaneurysms, intra-retinal hemorrhages, HE , CWS
and venous abnormalities.

Microaneurysms are the first clinical sign of DR.

Venous beading, IRMAs, hemorrhages in all the four
quadrants indicate disease severity and increased chances of
progression to PDR.
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ETDRS Classification

Mild NPDR: Only microaneurysms.

Moderate NPDR: Hemorrhages and or microaneurysms more
than standard 2A in all the quadrants.

Severe NPDR: 4:2:1 rule

Hemorrhages/ microaneurysms more than 2A in all the four
Quadrants, Definite venous beading in more than 2 quadrants
IRMAs more than standard photograph 8A in one quadrant
Very Severe NPDR:

2 or more of the features of severe NPDR
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" Modified Airlie House classification of DR

Standard photograph. A: 2A. Notice the intraretinal hemorrhages. If 4 quadrants have intraretinal hemorrhages of
at least this magnitude then by definition severe non-proliferative retinopathy is present; B: 6A. Notice venous
beading (VB). If 2 quadrants or more have VB of at least this magnitude then by definition severe non-
proliferative retinopathy is present; C: 8A. Notice the intraretinal microvascular abnormalities (IRMA). If one or
more quadrants has IRMA of at least this magnitude then by definition severe non-proliferative retinopathy is
present.
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Diabetic Macular Edema
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Mechanisms for Diabetic Macular Edema

1. Hyperglycemia causes breakdown of the blood-retina barrier.
The cellular structure of retinal capillaries consists of endothelial
cells and pericytes with one to one ratio of these two cells.
Uncontrolled diabetes causes loss of pericytes resulting in saccular
outpouching of the capillary wall clinically seen as microaneurysm.

2. Dilated retinal arterioles have less resistance that increases the
blood flow and hydrostatic pressure in the capillaries and venules,
thus causing the fluid to move out of the vascular compartment
according to Starling's law.

3. In diabetes, there is increased retinal leukostasis, that affects

retinal endothelial function, retinal perfusion, and vascular
permeability.
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DME is the most common cause of moderate visual loss in
patients with diabetes.

DME can develop any time during the progression of
diabetic retinopathy; however, its incidence increases with
advancing retinopathy.

It is reported in 3 percent eyes with mild NPDR, 38 percent
with moderate to severe NPDR, and 71 percent with PDR.
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Diabetic macular edema has multifactorial etiologies and its
incidence increases with :

the type of diabetes, duration of the disease, age of
patient, use of insulin, uncontrolled diabetes and
associated risk factors including hypertension,
hyperlipidemia, anemia and nephropathy.
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CLASSIFICATION: -

It is divided into two subtypes i.e. focal or diffuse
macular edema.
Diffuse edema is usually not associated with hard

exudates ,cystoid spaces develop more commonly ,has a
tendency to be bilaterally symmetrical, may disappear
spontaneously at the same time in both eyes even without
laser treatment only to reappear later.

10/22/2018 complications of DR Dr Moradian



10/22/2018 complications of DR Dr Moradian




10/22/2018 complications of DR Dr Moradian




10/22/20



10/22/2018 complications of DR Dr Moradian




(//’/—\.,

OCT in DME

Diabetic macular edema has five
distinct patterns on the OCT:
1. Sponge like retina

2. Cystoid macular edema

3. Serous retinal detachment
4. Tractional macular edema
5. Taut PHF
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Diagnosis: -
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Patient: Mohtasﬁarrnj}\-rﬁiaécﬁjﬂReza DOB: Jan/1/1 964 Sex: M O D
Patient ID; - Exam.: Apr/2/2012
Diagnosis: - Comment: -

IR 30° [(HS
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Diabetic Retinopathy

Retinal Disc
Neovascularization _ Neovascularization
with Vitreous Hemorrhage with Vitreous Hemorrhage
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Proliferative
Diabetic Retinopathy




PDR is characterized by the proliferation of new vessels on
the optic disc (NVD) or elsewhere (NVE).

NVs usually arise from the retinal veins. NVD results when
more than 1/4%" of the retina is ischemic.
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The fibrous tissue is very commonly found along the
vascular arcades, and contraction of this fibrous tissue
around the arcades results in the development of
tabletop traction.
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HVZDS

NCVKD - Workup : Examination
CZSHN
ONVSER .
KONRO - Visual acuity

DDDDD

Measurement of IOP

Gonioscopy when indicated (for

neovascularization of the iris or increased
IOP)

Slit-lamp biomicroscopy

Dilated funduscopy including stereoscopic
examination of the posterior pole

Examination of the peripheral retina and
vitreous, best performed with indirect
ophthalmoscopy or with slit-lamp

biomicroscopy, combined with a contact
lens
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Work up : Ophthalmic Investigations

* Fundus Photography

~~ * Fluorescein Angiography

> 1 / to guide treatment of CSME

| to identify Ischemic maculopathy

IRMA vs NV
evaluation in hazy media
not a screening modality
not a routine investigation

» Optical Coherence Tomography

T .~ Retinal thickening

' assessment & Monitoring of edema
vitreo macular traction

« USG - B scan
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Treatment

Once sight-threatening DME or HRPDR has been detected,
the treatment options recommended are systemic control,
laser photocoagulation, pharmacological agents such as
steroids, Protein Kinase C inhibitors, Anti VEGF agents
including Macugen, Avastin, Lucentis and Aflibercept and
vitrectomy .
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DCCT and UKPDS have conclusively proven that good
glycemic control can prevent or retard the progression of
diabetic microangiopathic complications.

However, prevention of macroangiopathic complications
could not be achieved.
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Therefore, the concept of comprehensive diabetic
control has emerged including:

Body mass index (BMI) < 25 kg/m?, waistline 90 cm

in men and 80 cm in women, HbAlc < 7 percent, BP
<130/80 mm Hg and <120/75 mm Hg with diabetic

renal disease, LDL-cholesterol < 100 mg/dl, urinary

albumin<30 mg/24 hours.
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Recommended target values (ADA 2005. Standards of
Medical care in diabetes. Diabetes Care 2006;

HbA,

FBS

PPBS

Blood Pressure
Systolic/Diastolic
Triglycerides

Low-density Lipoproteins
High-density Lipoproteins
Albuminuria

(ug/mg creatinine)
Normal Microalbuminuria

Target values
<7.0%

90-130 mg/d! (5.0-7.2 mmol/l)

<180 mg/dl (<10.0 mmol/)
<130/80 mmHg

<150 mg/d! (<1.7 mmol/l)

<100 mg/dl (<2.6 mmol/)
=40 mg/dl (>1.1 mmol/l)

=30
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Laser therapy for DR

In two situations laser therapy initiated for
the treatment of DR :1-CSME, 2- HRPDR

1- In CSME, MPC is used in 2 manner, focal
and grid MPC

2- In HRPDR PRP is used.
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* Focal or Grid
* CSME in both NPDR and PDR

* Panretinal (PRP)
* PDR

Diabetic retinopathy
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PHARMACOTHERAPY

1- Aldose Reductase Inhibitors(sorbinil, ponalrestat, and
tolrestat)

2-AGE Inhibitors (aminoguanidine)
3-PKC-B Inhibitors (Ruboxistaurin)
4- Antioxidant Compounds

5-Anti-angiogenic Agents
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Drugs that inhibit the bioactivity of VEGF represent a new
paradigm in the treatment of retinovascular disease and
macular edema.
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Pegaptanib (Macugen; Eyetech Pharmaceuticals, Inc., New
York, NY), an anti-VEGF aptamer, and was the first anti-VEGF
drug to be approved for the treatment of neovascular AMD.

Ranibizumab (Lucentis, Genentech Inc.) is a smaller 48-
kD Fab fragment derived from the same murine
antibody as bevacizumab.
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Bevacizumab (Avastin; Genentech, Inc., South San Francisco,
CA) is a full-length humanized murine monoclonal antibody
against the VEGF molecule. It is approved by the FDA for the
treatment of metastatic colorectal cancer and binds all isoforms
of VEGF (VEGF110, VEGF121, VEGF145, VEGF165, VEGF183,
VEGF189, and VEGF206).

Aflibercept (Eylea) is a recombinant fusion protein invented by
Regeneron pharmaceuticals, approved in the US and Europe for
the treatment of wet AMD under the trade name Eylea, and for
metastatic colorectal CA as Zaltrap.
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* Pars plana vitrectomy (PPV)
* Membrane peeling (MP)
* Endolaser (EL)
* Fluid gas exchange (FGX)
* SF,
* CFg
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o M ts with Diabetes
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anagement Recommendations for Patie

: Follow- Panretinal ’ Focal
Severity of Presence 2 Fluorescein
Retinopathy of CSME* o Fiigtacoeguistion Angiography or
(Months) (Scatter) Laser Lasert
Normal or No 12 No No No
minimal NPDR
Mild to moderate | No 6-12 No No No
NPDR
Yes 2-4 No Usually Usually*#
Severe NPDR No 2-4 Sometimest Rarely No
Yes 2-4 Sometimest Usually Usually**
Non-high-risk No 2-4 Sometimest Rarely No
PDR
Yes 2-4 Sometimest Usually Usually?
High-risk PDR No 2-4 Usually Rarely No
Yes 2-4 Usually Usually Usually**
Inactive/involuted | No 6-12 No No Usually
PDR
Yes 2-4 No Usually Usually
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> INTRAVITREAL BEVACIZUMAB

/ (AVASTIN) INJECTION ALONE OR
COMBINED WITH TRIAMCINOLONE
VERSUS MACULAR PHOTOCOAGULATION
AS PRIMARY TREATMENT OF DIABETIC
MACULAR EDEMA

MASOUD SOHEILIAN, MD.*7 ALIREZA RAMEZANI, MD. *f
BIJAN BITANZADEH., MD.*f MEHDI YASERI. PuD.*

HAMID AHMADIEH, MD.*{ MOHAMMAD H. DEHGHAN., MD_*f
MOHSEN AZARMINA, MD*f SIAMAEK MORADIAN, MD *f
HOMA TABATABAEIL MD.*f GHOLAM A, PEYMAN., MDE

Purpose: Toreport the efficacy of a single intravitreal bevacizumab injection alons orin
combinati on with intravitreal tiamcinolone acetonide versus macular lasser photocoagula-
tion (MPC) az primary treatment of diabetic macular edema (CME).

Meatheds: In this randomized, three-ann cinical tral, 102 eyes of 97 patients with
clinically =ignificant DME and no previous treatment were enrclled. The eyes wera ran-
domly assigned to one of three study amns: the intravitreal bevacizurmab (IVB) group,
patierts who recaived 1.25 mg of intravitreal bevacizumalb (37 eyes); the IVE/INT group,
patierts who received 1.25 mg of intravitreal bevacizumab and 2 mg of intravitreal
tiamcinolone (32 eyes); and the MPC group, patients who underwent focal or modified grid
lagar (33 eyes). Primary outcome measurs was change in visual acuity.

Results: Visual acuity changes = SD at 12 weeks were —0.22 £ 023, —012 £ 031, and +
0.8 + 031 logarithm of the minimal angle of resolution in the WE, IWB/INT, and MPC
groups, respactivaly. The marginal regression model based on gensralized estimating
equation analysis demonstrated that the visual acuity changes in the groups were =tatis-
tically significant at both & wesks (P < 0.0001) and 12 weaks (P = 0.024). Tha significant
treatment effect was demonstrated at both & weeks and 12 weeks in the IVE group and
only at & weaks in the WB/IWT group. Significant cantral macular thickness (CMT) reduction
was obearved in eyes in the IVE and VBT groups only up to & weoks; howeaver, CMT
changes wera not significant in the groups.

Conclusion: Up to 12 wesaks, intravitreal bevacizumab treatment of patients with DME
viglded better vizual outcome than lasar photocoagulation, although it was not associated
with a significant decrease in CMT. Mo further beneficial effect of intravitreal tiamcinclone
could e demonstrated. Further dinical trials with longer follow-up are required to evaluate
the long-term visual outcomes and complication profiles after primary treatment with such
rmedications.

RETINA 27:1187-1185, 2007
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Randomized Trial of Intravitreal Bevacizumab
Alone or Combined with Triamcinolone
versus Macular Photocoagulation in Diabetic
Macular Edema

Report 2

Mascesd Sohalian, MDD, Alrfe"tT Ramezani, MD, *? Arash Obeadi, MD ! '*E';l-cTn Bganzdeh, MD !

Mascesd Salehiposr, MD ' Mehdi Yaseri, P‘n'lE“'.'IL Hamid Ahmadich, M, Mohammad H rle"lgs'trn MDD
Mohsen Azermina, MD, ' Siamak Momadian, MD '~ Gholam A Peyman, MO

Purposs: To compare the resuts of intravitreal bevaczumab (WEB) injection alone or in combinstion with
intravitreal tiamcinolone acstonide (V) versus macular lassr photeccagulation (MPC) as a primery trestment of
disbetic mazular ederma (DME).

Design: Randomized 3-amn clinical trisl.

Participants: A total of 150 eyes of 128 patients with clinizally significant DME and no previows treatrment.

Msethods:  The eyvss wer mndomly assigned to 1 of the 3 study ams: the VB group, patients who moeived
1.25 mg WMEB (50 eyea); the IVBAVT group, patients who recsived 1.25 mg of MB and 2 mg of IVT (50 eyes); and
the MPC group, patients whe undsreent focal or modified grid lassr (50 eyes). Betreatmeant was perifommed at
12-wesk intervela whensver indicabed.

Main Outcome Megswres: Change in best-comsected visual acuity (VA) at wesk 24,

Results: VA changes among the groups were statistically significant af & (P<0.001) ard 24 (P = 0.012)
weaks, The significant treatment effect was demonstrated in the WB group at all follow-up visits and in the
IWET aroup et & and 12 weeka. VA& changes + standard devistion at 36 wesks wars —0.28=0.25, —0.04+0.33,
and +0.01=0.27 legarithm of minimurm sngs of resclution in the WB, NEBWT, and MPC groups, respsctively

- I:I.DE% E-l_i_gniﬁ:am cantral macular thickness (CMT) rduction was chearved in all groups only up to & weaks;

, GHT changes were not significant armong the groups in Sl visits, Cverall, retrestment wiss recuired for
27 eyes up to 26 weaka (14 in the NB group, 10 in the VBAVT group, end 3 in the MPC group). In the VB group,
in which a grestsr VA improvement was cbeerved, only 1 injsction wes required in 72% of the cassa, VA
improvemsnt =2 Snellen linss at 28 wesks was detected in 37%, 25%, and 14.8% of patisnts in the VB, NBAIVT,
and MPC groups, reapacti'uar{.

Conclugions:  Intravitres zurnab injection in patients with DME yielded a better visual outcome at 24
wisaks comparsd with macuar photeccagulation. & change in CHT beyond the B-week time point that corme-
apondked to the vision chengs was not detected. Mo edjunctive sfiect of VT was demonstrated.

Financial Disclioswre(sl:  The authar(z) hewve no propristary orcoemmesial inkarsst inany materiale decusssd
in this article. Cohthaln v 2008 G 2008 by the American Acsdamy of Ophithalmology.
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Intravitreal bevacizumab in active progressive proliferative

diabetic retinopathy
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Ahstract

Background Vieous concemimiim of vascular endothelal
growih Bolor (VEGT) nises sigmificanly during pralifera
tive diabetic retinombhy (FDE) Bevactoumb (Avasiin) is a
humanized mmockmal antibody 1o VEGFE Intavimeal
sdmmistration af bevadrumab (IVE) ha recendy been
shawn o he dfective in some ocular nenvascularizmtions,
mchding PDOE. In this study we evalmie the afficacy of
VB i eyes with active, pmo gressive PDR

Methodr In mn imerventiomal prospective case seTies, eves
with active, pmgressive POR underwemt ane to thee IVE
mjectioms (125 mg) 8 miervak of sither § ar 12 wedks
Complete ophihalmic examimations and color fimdus
phologmahy were performed at hseline and 1, &, 12, and
) weeks affer the first imection. Fluomscan g ogmnhy
(FA) we performed before imjection and 20 weeks afier
The primary ouicoms measures were clearing of vilmous
hemomhags (VH) and regression of active filwovascular
tissue (FVT). The seoomdery omcomes were any change
hestommected visual acuity (BCVA) and any incidence of
achveme evenls.
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Resulrs Thify eighi eyes of 38 palients with 2 mean age of
5474101 years were mduded in the study. VH resalved
sigmificamly afier | week (P=0014), 12 weels ([F=00001),
and 20 weeks (P=0002L The vasculer compment of FVT
regressecl, though the FVT are did not change. Mean BOVA
improy ed sigmificant by comparal 1o haseline = all follow-up
emammations. Two cases showing moderde fismus pmlifer
atim deweloped tmction retinal detachmem (TR
Canclurions IVH has significant therapeutic effect an eves
with active, progressive PDR: the treatmem causes a
sigri ficam amamt of VH resalmion and neovesse] regres
siam. A the same time, this procedure may morese the risk
afl TR m eyes with fitwons panli feration.

Keywords Active progressive FDR - Fitrovascular fissue-
Imtravitreal hevactoumah - Vilnenus hemarhage

Intraduction

Pamretimal photocogmbtion (FRP) i the stndard treat mem
fior pralifemtive diahetic retinopathy (PDR). However, liser
reatment of this progressive vasopralifersdive disorder fails
0 cause disease regression m #P%G of cases [1] Farly
vittechomy S0 provide media clarity and remove the
Fmovascular tissue (FVT) has hemn suggesied for thess
dificull cases [Z, 3] Desmile lmer therapy and vitreous
surgery, severs visual loss may ocowr in caes af pmgres
sive diabetic retimomthy. Thus, researchers have fooused an
phamacalagic treatment for such cases [4]. Octreatide, a
someimshatn amlog with growth hommone mbobiory and
antiproliferative effects, has been proposed as a way o
imhinil eimal neovasculertsation [5, 6).
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Abstract

Purpose To evaluate the effsct of thres intravitreal injec-
tioms of bevacizumab (IVE) alone or combimed with
trismeinolong (IVT) in the fist injection for treatment of
refractory diabetic macular edema (DME),

Methods In this prospective, placebo-controlled, mndom-
ed climical trial, 115 eves of 101 patients with mefractory

The Swoek result of this study wiss presented 2 a paper &t the Amuosl
Mesting of American Academy of Ophihalmolomy, November 20006,
Las Vepas, NV, TISA

The authoms have no proprictary interes in this sindy, The anthors
have full condrol of all primery dsta snd they sgree o allow Graefie's
Agchive for Clindeal and Experimental Ophithalmology to review theis
dsta ngon faquest.

Clindcal Trial registration reference number: MOTH0A MM 22
(ClhindealTrals gov).

H. Ahmedich - M. Shoeibi - B Bijamesdeh - M. Azsmin -
M. Sohedlian - MR Mohebh

Ophihalmic Research Center, Labbafingjad Medical Center,
Shaleed Beheshii Medical Undversity,

Telran, Iran

complications of DR

DME were included. Subjects were mndomly assigned to
one of the theee study arms: 1) theee injections of VB
(125 mg005 ml) at f-wesk intervals, 2) combined [VE
and VT (1.25 mg0.05 ml and 2 mg0.05 ml respectively)
followed by two injections of [VEB al fewesk intervals, and
3y sham injection (control group). The pomary oulcome
measurs was change in central macular thickness (ChWT).
Secondary outcoms measures were change in best-cornected
logMAR visual acuity (BCVA ) and incidence of potential
adverse events,

Rexults Central macular thickness was reduced significant-
Iv in both the IVE and IVB/IVT groups. At week 24, CMT
change compared to the baseling was =957 pm (95% Cl,
=172.2 o 1926} in the VB group, =921 pm (95% CL
=154 w =29.7) in the IVB/IVT group, and 349 pm
(95% CL 7.9 w0 61L.9) in the comml group. There was a
significant difference betwesn the VB and control groups
(£=0.012) and between the IVB/JIVT and comtral groups
(P=0022). Improvement of BOVA was initiated at weseks 6
and 12 in the IVB/AVT and IVE groups mespectively. In
terms of BOWVA change compared 1o the bassline at
24 wesksDihdVilbFaehian between the VB and contml
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Posterior sub-tenon triamcinolone for refractory
diabetic macular edema: A randomized clinical trial

M. ENTEZARIY, H. AHMADIEH?, M.H. DEHGHANZ, A, RAMEZANIT, N. BASSIRNIAY, A, ANISSIAN?

iDepartment of Ophthalmology, Emam Hossein Medical Genter
Department of Ophthalmology, Labbafinejad Medical Genter
#0phthalmic Research Genter, Labbafingjad Medical Center, Shaheed Beheshti

Univeraity of Medical Sciencea, Tehran - Iran

Furrose To evaiuate the effect of postarior sub-tenon tiamcinolone acetonide (TA) injection on clink

cal, angiographic, and optical cohersnce tomographic (OCT) parameters in reffactory dabetic maoe-

wiar edems {DEL

MemHCoE. In & dowbis-masked placebo-controlled ciinical tial 64 eyes weare mandomiy assioned o
two growups. The treatment group (32 eyes) received 40 mg poaterior sub-tenon injection of TA and
the placebo group (32 eyesl received subconjunctival infection of & placebo. The injeclions wars
repeated after 2 months in both groupsa. Complate ophthalmologic examination, fluorescain angiog

raphy, and OCT were performed before intervention and after 4 montha. Quaniitative measurement
of angiographic vamables such as the amount of hand exudates (HE), size of foveal avascular zone
(FAZ, and leak age seventy was parformed by computer, uaing Photoshop soflware.

ResuLta initial best-comected visual acuily (VA was 0.05+0.39 joghdAR in the placebo group and
0.750.38 logMAR in the treatment growp. At 4 months, corected VA was 088048 loghMAR in the

controle versus 0.7T£0.42 logMAR in the casesz. Mean central macwlar thickness measwred by OCT
before and 4 months after infection was 392 and 377 microne in the trestment group and 368 and
357 microns in the placebo group, respectivaly. Mo statistically significant differance was detected
batwean the two groups. The difference was also not significant in HE, FAZ, and leskage in the
angiograms.

ConcLusiona. Two injections of posterior sub-tenon TA had no therspeutic effect on refractory DME.

{Eur J Dohthalmol 2005; 15: 746-50)

ler Woros, Diabetes, Macuwiar edema, Sub-tenon injection, Thamainolons, Optical cohesnce
tomagnaphy

Accepted: July 14, 2005

INTRODUCTION

Macular edema is one of the leading causes of vision
loss in patients with diabstes mellitus (1), Approwimatehy
28% of patients having disbetes for more than 20 years
will ewhibit macular ederma, with ower S0% ewpearisncing a
loes of two ar mars lines of vision after 2 years of follow-
up (2, 3). Tha Barly Treatment Diabetic Rstinopathy Study

(ETDRE) (4] daﬂﬂ'ﬂtr&&%rﬁ Biﬁlaigﬁ.atr{;?ﬁtﬁhfocal

edema. k showed a therapeutic bensfit in educing the
nrizk of moderate visual loss by 50%. However, mors than
10% of the eyes will etill lose a significant amount of
vision after 3 years.

The failure of laser photocoagulation in a substantial
aubgroup of patients has prompted interset in other freat -
ment methods, including aungical (3, G) and recently med-
izal thempy with corticoatarcid dugs.

It has bﬁn own thet intravitreal triamcinolons ace-

... —.0Or Moradian" . . B
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EXTENDED REPORT

Effect of tranexamic acid on early postvitrectomy diabetic
haemorrhage; a randomised clinical tricl

AR Ramezani, H Ahmadieh, A K Ghaseminejad, 5 Yazdani, B Golestan

B JOphthalmn] 200589 1041-1044 . dai: 10,1134/ ko 2004042438

Aima: To evaluais the effectof ronmesamic acid on sarly pestaireciomy haemerhage = diobe fic patiens,
Mathads: b a dinical Fial, 42 diobetic patients scheduled for viredomy were randomly assigned & o
grouss, The Seatment grows (32 eves] receved fwo doases of ranexame aad | 10 mg/lag) oty before
ard afte hie aperation inravencusly, coninued erally for 4 days (20 ma/ka/8 hows). The coniel greup
130 eyes] recenved no medication, Bot medsa dor ity and visua acuity were comparesd durng 4w,
Resulis: Four wesks atier srgery visual ooty was low | < 1 mere couming fingers] m 21.4%, moderas
=1 mete couning fngers but=< 20,200 n 14.3%, ond good | =20/ 300]in 44, 3% of $e reowed grows,
Correpanding bgures i the mnvrd group were 2801%, 24.1%, ond 47.8%, resecivedy, Thess
differences were ofne siaisical signanea. The ratic of mid 4o severe vir ecus haemaorrhage cﬂrng e
first 4 days and afier 4 weeks was 79% &0 21% and 82% & 18% in e reciment greus and 74.7% o
23.3% and FEI% to 21.7% m e conrel grows respeciely, which showed no siofisticaly significant

bccepred for poblicnion,  Gifierence.

Candwsion: Tranexam: aad, wih #ie mehed of adminstation n S sudy, bad ne effect o reducng

....................... warly pasteire domy hasmarhage n ddbeic paferns,

arly vilreous heemarrhage, within 2 week alier vilmeol-

amy, is a mmmon omplication in disbetic patients,

wilh an inddence of 29-75%" Tt may cause sever & visual
impairment (especially impanant in monooular patie nis),
interfere with examinstion and lasmer theragy, induce ghast
cell glaucama® incresse nesd Tor vireclomy," and stimulaie
the groweh ol epdretinal membranes and Bhooes tisswe.

Antifibrinalviie drugs, like tranesamic sckl and BACA (¢
aminocapraic add ) inhibit ot hsis through inlererence
wilh plasmin action.' The hasmostatic effect of BAaCA has
been preoned  in dilferent lypes ol operations such as
prostateciomy, demtal, cardiag and arthopssdic opera tons.* "
In scdliviom, the rale of these drugs in deo essing reblesding
in hyphaema is dear?

These two mesdlications have been wsed aller vitrectamy for
dishelic patients in two separate studies and good resulis
weere abserved inone of than 7 The present study evalusied
the ellecl of baexanic acid an early vilreoes haemarhage
after wvilredlomry  in disbetic patients  with  prolilerstive
retlinapatiy.

MATERIALS AMD METHODS
This randomised clinical irisl was onducted an disbetic
patients scheduled Tor vilrectomy Tor sdvanced retinopaihy
including  mom-clearing  vilreous  haemonhage,  raclions)
relins] detschment, and progressive librovasoular pralilers-
tiom. All registered patients wene Tully informed ol the side
elfects of ranexamic acid

Adter complete histary laking and aphithabnic examins.
tiomn, laboratory tests were perfommed for each enmalled

patient that inchuded blood cell angd, atelel @ugys, serum
complications of DR

Toble 1 Tronemomic add dosoge odjusment omonding

o srum creafinne

Coatinb el K ol
[ mgsel | (g gl (mg'kg
ZEF138 5 15 [Pwise H;ﬂ
b2 B 15 15 [deiby
LY 7 5 il

perfammed  just belore transleming the patient 1o dhe
aperaling room. The second tranexsmic ackl inlrsvenous
imjection was perfommed aller surgery wilh the same dose.
Frenn thee day aller vitrectamy, the medication was continued
arally in the brm ol 250 mg capsules (20 mghkg every
& hours) for 4 days during haspilalisation. The drg dosage
was sljusled acording 1o senum oreatinine level (lable 1)
Stamlard three pornl vilreclomny was performed for 2l
patients under local ar general anaesthesia. Only Ringer's
sohstion was uwsed o avoid the anticoagulative eflea ol Giric
ackl present in balaosd sall solution. Additional procedures
like endalaser, membrane dissection, e, were performed il
needed. Inrsoperstive bleeding was contralled by either
raiging mraocular pressure or endodisthenmy., I wse of an
imlernal lamponsle such s sin gas, or silicome ail was
mandstory, that case would be encluded Trom the study.
Blockl pressure was mondlored during hospilalisation includ-
ing aperation lime. Bye pressure was checked 2l the and ol
the surgery wilh the Schiolr device. The surgeons werne

ekl ¢ Mioradian
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