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To control diabetic retinopathy, we need not only to (retinopathy, nephropathy, and neuropathy)

detect it promptly, but also to manage common systemic  increases. We now know that care of these

comorbid conditions such as hyper‘tension, patients entails not un]\_' H:.[h? blood glucose

hyperlipidemia, anemia, obstructive sleep apnea, and control, but also aggressive treatment of sys-

5m0king—all of which tend to accelerate its course and temic conditions that exacerbate or accelerate

increase its SEVETEW- the course of diabetic microvascular and

macrovascular disease: ie, |T\']‘l'|[l'll:’-]l’1l‘ aneg-

B KEY POINTS mia, hyperlipidemia, obstructive sleep apnea,
and smoking.

A target blood pressure of less than 130/75 mm Hg is Studies continue to show that a compre

recommended for any patient with evidence of hensive and aggressive approach to manage-

tetinopathy. In these patients, attributing elevated blood ~ ment significantly slows progression to end-
pressires to “white coat” hypertension is dangerous, as it~ Or&an failure. We discuss the rationale for

. appressive and srehensive manageme of
may delay intervention. iggressive an | comprehensive management o
diabetic patients and suggest how to imple-

Anemia often accompanies diabetic kidney disease and is ment such a program in primary care practice.

thought to exacerbate the ischemic aspect of diabetic B COURSE OF RETINOPATHY ACCELERATES

retinopathy. In patients with diabetes, it often occurs

dufiﬁg [hG Stag@ Of overt F"Ut@inuria bU! bEfDre 1hE onset Within the retina, as in other Organs, there is

of even moderate renal impairment. no observable microangiopathy during the first
few years of diaberes. The first lesions are usu-

Once lipid exudates collect in the fovea, treatment does ally not seen until about 5 years after the onset

not improve vision. Aggressive treatment of serum lipids of hyperglycemia, although about 20% of

and hvpertension must be started early in the course of Iulﬁjk::u [\:‘ni:l ‘\‘Eiul [lh‘\i-l 1.}[1:; :\ l||‘ :.I.::_ !:I.I.\‘-;; : ‘\r:::
A target blood pressure of less than 130/75 mm Hq is B e
recommended for any patient with evidence of i;g;g;g;;"s"’“ after 15 years 80% of parients with type 2 dia-
retinopathy. In these patients, attributing elevated blood o e e & iy, e
pressures to “white coat” hypertension is dangerous, as it T
may delay inteNention. develop proliferative retinopathy.!2 .
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Box. Summary of Risk Factors
for Diabetic Retinopathy
Identified in Epidemiologic/
Cohort Studies

Consistent Risk Factors
Duration of diabetes™>®
Hyperglycemia/glycated
hemoglobin value ™
Hypertension™*"

Hyperlipidemia™!"'?

Pregnancy'’

Nephropathy/renal disease'™
Less Consistent Risk Factors
Obesity®

Smoking'’

Moderate alcohol consumption™"

I ‘h}.-.n' ical inactivit y -
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AYYEIOYEVETIKOI TTAPAYOVTEG
OlceIdDwTIKO stress
0066 £¢oCapivng (TEAn ’90)
EvepyoTtroinon icopop@wyv PKC (TéAn ’80)
Auénuévog oxnuaTiopog AGEs (TéAn ’70)
006¢ TToAuoAwyv, AR (1966)




TTEIPAMATIKEG BepaTTeEieg



“TeipauaTiKES” BepaTTEIEC

AvaoTOAEIC avaywyaonc TnG aAdodng, ARIs
AvaoToAegic AGEs: apivoyouavidivn, auivocea
AvaoTtoAeic PKC[: RBX

AvTioceldwTiKA: vit E, C kal veoTtepa

AvaAoya cwPOTOOTATIVNG: OKTPEOTIOIO
AleyEPTEC TPAVOKETOAAONG: Belauivn & avaloya
AvaoToAgic PARP kai MMP
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Toxic aldehydes

Inactive alcohols
Aldose reductase
SDH
Increased glucose

NAD+ NADH

@
\ O &
& =

GSSG Glutathione GSH

reductase

Oxidized Reduced

Hyperglycemia increases flux through the polyol pathway. From Brownlee M. Biochemistry and
molecular cell biology of diabetic complications. Nature 414: 813-820, 2001.
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Consequences of hyperglycemia — induced activation of PKC

angiogenesis




Ruboxistaurin and Retinopathy

An oral presentation session on diabetic retinopathy was entitled "More than VEGF and PKC",
however, the most important paper in this session actually was about protein kinase C (PKC). Lioyd
Paul Aiello, MD, PhD,[0] Joslin Diabetes Center, Harvard Medical School, Boston, Massachusetts,
reported on a combined analysis of the trials with the PKC inhibitor ruboxistaurin in diabetic patients.
The final analysis was done on 608 patients with the following characteristics: 59 years of age (SD
11); 85% had type 2 diabetes, with an average duration of 15 years; mean glycated hemoglobin
(A1C) was 8.2%; 10% had retinopathy ETDRS level < 47, and 60% had ETDRS level of 47. The
primary aim was prevention of retinopathy progression; the secondary aim was the prevention of
vision loss. Although the primary target was not met, the reduction in sustained moderate vision loss
was 4.2% (relative risk reduction, 41%; P=_011). Safety and tolerability were shown to be excellent
in light of the need for long-term T T 7o) £ —




KAINIKEZ AOKIMEZ RUBOXISTAURIN (RBX)

Table 3. Randomized Controlled Trials of Medical Interventions in Diabetic Retinopathy

Source  No. ~ Diagnosis Interventioﬁ Fouow—up Qutcome Comments

PKC-DRS,*
2005

252 Moderately severe to

Ruboxistaurin {8. 16. or 82
very severe NPDR mg/d) vs placebo
(ETDRS severity level

between 478 and

53E; visual acuity

=20/125 and no

previous scatter

photocoaguiation)

8 mo No significant effect on DR progression

Ruboxistaurin {32 mg) delayed OVCJ're Ice
of MVL (P=.038) and SVL (F = .226)

In muttivariable Cox propor‘zlonal hazard
analysis, ruboxistaurin {32 mg)
decreased risk of MVL vs placebo
(HR, 0.37 [85% C1, 0.17-0.80];
P=.012)

Decrease of SVL by
ruboxistaurin observed
only in eyes with definite
DME at baseline {10%
ruboxistaurin vs 25%
placebo, P= 017}

PKC-DRS2,7

2006

685 Moderately severe to

Ruboxistaurin {32mg/d) vs
very severe NPDR placebo
(ETORS severity level

between 47B and

53E; visual acuity

=20/125 and no

previous scatter
photocoagufation)

No SIQnrﬁcarrt effect on DR progression

Treatment decreased risk of sustained
MWL (5.5% treated vs 8.1% placebo,
P =034

PKC-DME,™
2007

680 DYVIE x?)QO Um HEs)

Ruboxistaurin 82md/d)
center (ETDRS

severity level

20-47A, visual acuity

=75 ETDRS lefters,

and no previous

laser treatment)

No significant effect on progression to
sight-threatening DME or need for
focal laser treatrment

Variation in application of
focal laser between
centers

Ruboxistaurin reduced
progression of DME vs
piacebo in secondary
analysis (F = .054,
unadjusted)

JAMA, August 22/29, 2007-vol 298, No 8




Effect of Ruboxistaurin on Visual Loss
in Patients with Diabetic Retinopathy

PKC-DRS2 Group®

Objective: To evaluate the effect of ruboxistaurin, an orally administered protein kinase C g (PKC B)
isozyme-selective inhibitor, on vision loss in patients with diabetes.

Design: Thirty-six-month, randomized, double-masked, placebo-controlled, parallel, multicenter trial.

Participants: Six hundred eighty-five patients randomized at 70 clinical sites.

Methods: Ophthalmologic examination was performed at screening and at each 3-month visit. Retinopathy
status was assessed every 6 months with Early Treatment Diabetic Retinopathy Study (ETDRS) standard 7-field
30° color stereoscopic fundus photography. Levels of diabetic retinopathy and diabetic macular edema were
determined by 2 independent graders masked to site and treatment assignment, with additional independent
adjudication as required. Eligible patients had a best-corrected visual acuity (VA) score of =45 letters, retinopathy
level = 47A and < 53E, and no prior panretinal photocoagulation in at least one eye.

Main Outcome Measure: Effect of oral ruboxistaurin (32 mg/day) on reduction of sustained moderate visual
loss (=15-letter decrease in ETDRS VA score maintained = 6 months) in patients with moderately severe to very
severe nonproliferative diabetic retinopathy.

Results: Sustained moderate visual loss occurred in 9.1% of placebo-treated patients versus 5.5% of
ruboxistaurin-treated patients (40% risk reduction, P = 0.034). Mean VA was better in the ruboxistaurin-treated
patients after 12 months. Baseline-to—-end point visual improvement of =15 letters was more frequent (4.9% vs.
2.4%) and =15-letter worsening was less frequent (6.7% vs. 9.9%) in ruboxistaurin-treated patients relative to
placebo (P = 0.005). When clinically significant macular edema was >100 pm from the center of the macula at
baseline, ruboxistaurin treatment was associated with less frequent progression of edema to within 100 pm (68%
vs. 50%, P = 0.003). Initial laser treatment for macular edema was 26% less frequent in eyes of ruboxistaurin-
treated patients (P = 0.008).

Conclusion: Oral ruboxistaurin treatment reduced vision loss, need for laser treatment, and macular edema
progression, while mcreasnng occurrence of wsual |mprc-vement in patrents wuth nonprohferatwe retinopathy.

PR e m e e m am m

~ Conclusion: Oral ruboxistaurin treatment reduced vision loss, need for faser treatment, and macular edema
progression, while increasing occurrence of visual improvement in patients with nonprohfera ve retinopathy.
Ophthalmology 2006;113:2221-2230 © 2006 by the American Academy of Ophthalmology.




CLINICAL TRIALS

Effect of Ruboxistaurin in Patients
With Diabetic Macular Edema

Thirty-Month Results of the Randomized PKC-DMES Clinical Trial

I'he PKC-DMES Study L’:mup*

 Objective: 1o cvaluate the safety and ellicacy ol orally
administered ruboxistaurin (RBX) as a mesylate salt in
patients with diabetic macular edema (DML).

Design: Multicenter, double-masked, randomized,
placebo-controlled study of 686 patients receiving pla-
cebo or RBX orally (4, 16, or ":'J mg/d) for 30 months.
At baseline, patients had DME farther than 300 pm
from the center of the m;uuht, an Early Treatment
Diabetic Retinopathy Study retinopathy severity level
from 20 to 47A without prior photocoagulation, and
an Early Treatment Diabetic Retinopathy Study visual
acuity of 75 or more letters in the study eye _The pri
mary study oulcome was progression to .‘ﬁlhhl—
threatening DME or application of local/grid photoco-
| agulation [gaf2Adl

Results: The delay in progression to the primary out-
come was nol statistically signilicant (32 mg ol RBX vs
placebo, P=.14 [unadjusted|; Cox |11'U[}Urtit:rn:=t[ hazards
model adjusted for covariates, hazards ratio=0.73; 95%
confidence interval, 0.53-1.0; P=.06). However, appli-

cation of focal/grid photocoagulation prior to progres-
sion to sight-threatening DME varied by site, and a sec-
ondary analysis of progression to sight- thre eatening DME
alone showed that 32 mg of RBX per day reduced pro-
gression, compared with placebo (P=.054 [unad-

justed]; Cox proportional hazards model, hazards ra-

tio=0.66:; 95% conflidence interval, 0.47-0.93; P=_02).

Conclusions: Although progression to the primary oult-

come was not delayed, daily oral administration ol RBX
FERAALL J'L\I-:nr AR O LT J\.I | RLY I Y L!l!.|"|r,T]"II"-"'Ir.'I'lII'L.L!' .‘lti'l_ﬁ.!.';.h.

main ouy. COnclusions: Although progression to the primary oult-

scopic fung

come was not delayed, daily oral administration of REX

may delay progression of DME to a sight-threatening stage.
Ruboxistaurin was well tolerated in this study.
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2. XOAIa yIa TIC peAETEC RBX

AC@AANG Kal KAAOC aveKTOG €10IKOC avaoToAéac PKC[3

H RBX 0¢ petaaAAel Tov KivOuvo €EEAICNG TNG METPIAG N
Bapeiac MINAA o€ INAA, dpa dev eEAATTWVEI TN VEOQYYEIWON

Xpeialovrtal TouAdaxioTov 18 pRveg Bepartreiag

yia va JIaTTIOTWOEI KATTOI0 apXIKO OPENOC, CUVETTWG

N MOKPOXPOVIa Xoprnynaon €ival ammapaitntn

O XpOvog 0PENOUGC KPIVETAI OXETIKA BPaXUC CUYKPITIKA

uE AAANeC peAETeC (DCCT~3 €1n, DRS~1 £10(Q)

2TIc 18/8/2006 n E. Lilly EAafe €mmIOTOAN a1tro0d0XNG ATIO

10 FDA, aAAG o1n ouvéxeia {NtRBnKav TTEPICOOTEPEC TPIETEIC
KAIVIKEG OOKIUEC PAONG 3, ME AQTTOTEAEOUA TNV OKUPWAON
TTOAAWV EATTIOWV Kal ETTEVOUCEWY, TOOO ETTIOTNMOVIKWYV

OO0 KOl OIKOVOMIKWY
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Forum Review

Diabetic Retinopathy: Mitochondrial Dysfunction
and Retinal Capillary Cell Death

Oxidative stress is increased in
proteins are elevated, and antic
the retina, and the mitochondr
cytosol into the mitochondria,
increased retinal capillary cell
early signs of retinopathy in an
induced mitochondeianl dysfamn
mnddels, long-term administral
retinopathy via inhibition of a
apoptosis in the retinag. Unders
should help identify therapies
the development of retinopathy
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FIG. 6. Hyperglycemia-induced production of superoxide by the mitochondrial electron transport chain.




The unifying mechanism of hyperglycemia-induced
cellular damage

Cytoplasm

TGlucose
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Mitochondria —— T PARP
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TPolyol TAGEs TPKC THexosamine
PW flux PW flux
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Mitochondrial overproduction of superoxide activates four major pathways of hyperglycemic damage by
inhibiting GAPDH. From Brownlee M.: Biochemistry and molecular cell biology of diabetic complications
Nature 414: 813-820, 2001.



DIABETES/METABOLISM RESEARCH AND REVIEWS
Diabetes Metab Res Rev 2006; 22: 38—45.

Published online 12 May 2005 in Wiley InterScience (www.interscience.wiley.com). DOI: 10.1002/dmrr.562

Antioxidants and an inhibitor of advanced glycation
ameliorate death of retinal microvascular cells in

diabetic retinopathy

AVTIOZEIOWTIKA
of
avaoToAeic AGEs
otn AA

Antioxidants Ameliorate Death of Retinal Microvascular Cells in Diabetic Retinopathy 43

RESEARCH ARTICLE -

as.

rol,
LD . 2ly.
AGE-like immunoreactivity (brown) in the inner segment of the
photoreceptor layer (PRL) was not found in the Control group. It
was found much in the Diabetic group and less in the Vit. C+E
and in the AGE-I group than in the Diabetic group (original
magnification, x400)

SSRILAsEgEEEn

Figure 5. Immunohistochemical staining of AGE in retinal
vascular walls. Figures (a), (b),(c), and (d) represent retinal
blood vessels of the GCL in the Control, the Diabetic,
the Vit. C+ E, and the AGE-I groups respectively. AGE-like
immunoreactivity of retinal vascular walls in the Diabetic group
was found more than that in the Control, whereas that in the Vit
C +E and the AGE-I groups was less than that in the Diabetic
group (original magnification, x1000)

lead to apoptosis of RMCs and shows that it was not
caused by streptozotocin or alloxan.

Our data shows that the evaluation of apoptosis of
RMCs is a good marker of diabetic retinopathy in animal
models because the amount of apoptosis, as well as the
number of acellular capillaries, increased in the diabetic
rats more than in the control, and the difference in the
amount of apoptosis between the diabetic GK rats and
the controls was large. A cellular capillaries and pericyte
ghosts are well known as early histological changes of
diabetic retinopathy, and these changes mean that the

Copyright @ 2005 John Wiley & Sons, Ltd.

nuclei of RMCs have disappeared from capillaries. An
acellular capillary is a capillary from which all endothelial
cells and all pericytes have disappeared, and a pericyte
ghost is an empty pocket in the basement membrane from
which a pericyte nucleus has disappeared. Because cells in
which apoptosis has started will soon die and disappear,
we presume that these two changes appear as a result
of apoptosis of RMCs. The evaluation of apoptosis shows
how many RMCs are dying now, and the evaluation of the
two morphological changes show how many RMCs have
died so far. Because the evaluation of apoptosis predicts
prospective histological changes, it is useful as well as the
evaluation of morphological changes.

Because it has been known that TUNEL labeling is
not an apoptosis-exclusive assay, our data cannot suggest
that apoptosis is the only way in which vascular cells
die during diabetes. However, it suggested that it was a
useful evaluation method of diabetic retinopathy to count
TUNEL-positive cells, which are dying mainly through
apoptosis presumably.

Another of the novel findings in our study is that

_antioxidants (Vitamin C and E) and an AGE inhibitor

(OPB-9195) ameliorated the increase of apoptosis of
RMCs and acellular capillaries in diabetic GK rats. Vitamin
C is water soluble and one of the most powerful natural
antioxidants [12]. It scavenges reactive oxygen species in
aqueous phase (plasma, cytoplasm, and so on). Moreover,
there is evidence from in vitro studies that it is capable
of regenerating tocopherol from the tocopheroxyl radical
that is formed upon the inhibition of lipid peroxidation by
vitamin E. Vitamin E is lipophilic, operating in membranes
or lipoprotein particles. It scavenges lipid peroxyl radicals
and inhibits lipid peroxidation. It was reported that, in
the lipid phase, it might be the most efficient of lipophilic
antioxidants [25]. Therefore, a combination of vitamins
C and E is thought to work as a powerful antioxidant in
aqueous and lipid phases.

Our data demonstrated that the combination of
vitamins C and E reduced apoptosis of RMCs and
acellular capillaries in diabetic rats and suggested that
the combination of vitamins C and E might inhibit the
progression of early retinoeathx in diabetic patients.

Brownlee et al. reported [26] that high concen-
trations of glucose increased the production of reactive
oxygen species (ROS) in endothelial cells, and inhibition
of mitochondrial ROS production prevented high glucose-
induced activation of PKC, formation of AGE, sorbitol
accumulation, and NF«xB activation. This means oxidative
stress though mitochondrial ROS production should be
the most important cause of diabetic endothelial dysfunc-
tion and inhibition of mitochondrial ROS production or
elimination of intracellular excess ROS will be a effective
and reasonable therapeutic approach to prevent diabetic
complications.

A couple of recent articles studied whether a
combination of vitamins C and E can improve diabetic
retinopathy in diabetic rats. One of them [27] reported
that a combination of vitamins C (10 g/kg diet) and
E (1 g/kg diet) inhibited 50% of acellular capillaries

Diabetes Metab Res Rev 2006; 22: 38-45.




NeEOTEPLA AVTIOCEIOWTIKA TTAPAYWYO

XaUNAO HOPIOKO BAPOC
uipnTIKa SOD / kataAdong
KApVITivn, AITTOIKO ocU
Belapivn, MTTEVQOTIaNIVN
otariveg, a-MEA, ARBs, k.a.

BeATIWVOUV TN MITOXOVOPIOKK AEITOUPYIO
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Thiamine, Benfotiamine
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Efficacy of Calcium Dobesilate (Doxium®) on the Blood—
Retinal Barrier Permeability in Early Diabetic Retinopathy: a
Double—Blind Study.

M.L. Ribeiro!, P. CaillonZ, G. Gamba3>, J. Cunha—Vaz' and DX-retinopathy study group

! Clinical Trial Center, AIBILI, Coimbra, Portugal
2 0OM PHARMA, Meyrin, Geneva, Switzerland
3 Biometrix SA, Gland, Switzerland

Commercial Relationships: M.L. Ribeiro, OM PHARMA F; P. Caillon, OM PHARMA E; G.
Gamba, OM PHARMA R; J. Cunha-Vaz, OM PHARMA R.

u
Doxium
Grant Identification: none
Abstract GTn AA

Objective: Doxium® (DX, Calcium dobesilate) has been shown to reduce retinal vessel
hyperpermeability and leakage from vascular lesions. The aim ¢f thic ctudyr ic ta canfirm the afficacs
of DX on the Blood—Retinal Barrier (BRB) permeability.

Methods: Adult patients, aged 35 to 70, with type 2 diabetes an AVS&G PTNTA ATTO TN pUGp IONn TOU AIGBI']TF]
confirmed by stereoscopic fundus photography (up to level 47 ¢

fluorophotometry were enrolled in this double—blind, placebo—¢ n egpqngla IJE DX
regimen was 4x500 mg (2g) daily during 24 months. The evolu (Doxi um Ca I ci um Dobes i Iate)
)

Penetration Ratio (PVPR) of the eye defined as "worst" at basel

fluorophotometry (Ocumetrics Fluorotron Master) performed at o€ 660” 2 g/r] IJ ) g-n-i 24 “ r’lvgg

fundus photography and fluorescein angiography were carried ¢

evaluations were performed .al 3—-month intervals. 194 patients gixs 'ITpOO'TGTSUTI Kr’] g'n'ié pao'r]

137 completed the study period (69 DX and 68 PL). ; i
Results: PVPR global evolution, analysed by ANCOVA of lea: oToV al IJ’G-I;O-GIJ(I)I B)\I”]O'TpOfl@I KO (pquIJO
significant superiority of DX over PL (p=0.0378) with mean slc H qvoxn anv TrOAU KqAn

£ 0.050) and +0.010 (SE 0.052). Moreover, mean PVPR (differer
lower at the end of treatment period in DX group (-3.87 (SD 12
12.86)), A=—5.91 (95%CI —10.20 —1.62, p=0.0016).

Conclusions: Treatment with DX 2g per day during 24 months had a significant effect on the
evolution of the BRB permeability with placebo showing an increase in retinal leakage. Tolerance
was very good and similar for both treatment groups.

Key Words: diabetes * diabetic retinopathy + clinical (human) or epidemiologic




Hypophysectomy for Diabetic Retinopathy

Diabetes which is resistant to diet and insulin therapy

is often easier to control—and retinal deterioration slowed—
if certain pituitary hormones are_prevente
excreted by destruction of the pituitary gland.

SHARON M. STOWE

For a few patients with diabetic ret-
inopathy, hypophysectomy, or re-
moval of the pituitary gland, is the
palliative procedure of choice to
slow or halt their progressive blind-
ness(1).

Four of the anterior pituitary hor-
mones — corticotropin, thyrotropin,
luteotropin, and growth—have, in
susceptible patients, a diabetogenic
effect. Interrupting the production
and dissemination of these hormones,
by hypophysectomy, and replacing
them with chemical substitutes in
controlled amounts have arrested
some patients retinal damage and
made their diabetes easier to control
(2).

Ms. R., a 19-year-old, single,
Puerto Rican girl, was one of my
patients who had an hypophysec-
tomy. She had a history of repeated
retinal hemorrhages, progressive loss
of vision for two years prior to ad-
mission, and diabetes which was
refractory to a well-supervised and
frequently adjusted regimen of diet
and insulin. She was a good candi-
date for hypophysectomy because
her renal and cardiac functions
were within normal limits and be-
cause she wanted very much to live
a more normal life and preserve her
remaining vision.

To plan and carry out the best
possible care for Ms. R., I needed
to know the cause of diabetic ret-

M5, STOWE, who is a clinical nurse specialis
in neurology and neurosurgery at the Ve
Administration Hospital. Bronx. N.Y..
graduate of the Kaiser Foundation School of
Nursing. Oakland, Calif. She earned a B.S.
degree at the University of Washington, Seat-
tle, and an ML.A. degree in nursing education
at New York University. N.Y. She wishes to
exnress appreciation to Dr. Ved Sechder of
Mount Sinai_Hospital, New York, for review
of the_paper.
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direct is unknown at present. The
pituitary is centrally located under
the frontal lobe of the brain, within
the sella turcica under the branches

nf the antic chiscm Tha hunanhueanl

rom.being

TREATMENT - RETINOPATHY

IGF-1 Antagonists in Diabetic retinopathy
Pituitary infarction and hypophysectomy benefit PDR

*DR also seen after treatment with GH in non diabetics

*What about somatostatin and it's analogues ? ( Anti GH and IGF-1

*IGF-1 increases VEGF by retinal pigmented cells

*Will it reduce retinal neo vascularization ?

parathyroid. and pancreatic glands.
Whether the effect is direct or in-

ly retaining electrolytes.
In diabetes insipidus, a condition

AMERICAN JOURNAL OF NURSING




Pathophysiology/Complications
O RIGINAL ARTICLE

Progression of Retinopathy in Insulin-
Treated Type 2 Diabetic Patients

MARIANNE HENRICSSON, MD, PHD’ ’

S >
KERSTIN BERNTORP, MD, PHD”

PER FERNLUND, MD, PHD'
GORAN SUNDKVIST, MD, PHD

OBJECTIVE — To study the progression of retinopathy 3 years after initiation of insulin
therapy

RESEARCH DESIGN AND METHODS — In a prospective, observational case-control
study, 42 type 2 diabetic patients were examined at baseline and 1, 3, 6, 12, 24, and 36 months
alter change to in therapy. Retinopathy was graded based on fundus photographs using the
Wisconsin scale; HbA | and IGF-1 were measure

RESULTS 1 vation period of 3 y 26 patients progressed in th
athy scale: 11 patients progressed at least three levels. After 3 years of insulin the

IGF-1 were significantly lower than at baseline. Progression of retinopathy

to three levels was related to high IGF-1 levels.

CONCLUSIONS — A relationship was found be

of retinopathy in type 2 diabetic pagjg

n diabetic

hal neo-

C patient was

I postpartum pitu-

2). Subsequent controlled

flals showed that pituitary abla-

1 could improve DR (13). Many mito-

genic effects of GH are mediated by IGF-1

(14). Merimee et al. (15) found increased

serum [GF-1 levels in patients with rap-

idly accelerating DR, and Chantelau et al

(16,17) reported a relationship between

upregulation of IGF-1 and progression of

retinopathy in Mauriac’s syndrome and in
type 1 diabetes

relationship be-

Tt of insulin therapy in type 2 diabetic
s(9)

patie
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In a randomized controlled study
Grant et al. (18) showed that the progres-
sion to high-risk proliferative diabetic
nopathy (PDR} was diminished in patients
treated with ocreotide, a somatostatin ana-
log decreasing the secretion of GH.

We have now followed the
abetic patients of our
study regarding 1
nopathy. In Lp#
study,

ret-

metabolic control,
Diabetic Day Care

Aalmo, Sweden, to be changed to in
sulin therapy (Table 1). Patients with se
vere concomitant diseases preventing
follow-up, patients with sever f-
erative retinopathy or proliferative i-
nopathy, and patients with cataracts,
making retinal photography impossible,
were excluded from the stucy

The patients were examined at base
line, before the introduction of insulin
therapy, and at follow-up after 1,3, 6, 12,
24, and 36 months. Fundus photography
including visual acuity testing was per-
formed, and blood samples for HbA, and
IGIF-1 were collected during all examina
tions. At basel , a simple neurological
examination was P(”'[\)Hll(‘(l, [l‘”(i(‘]l re-
flexes and vibratory sensory threshold
were assessed using a biothesiometer
the ankle region (Bio-thesiometer; Bio-
Medical Instrument, Newbury, OH). Pa-

current Z(E‘lil]‘l’\_ [1\‘['1(‘]1:-\]\‘1‘ treatme
Blood pressure was measured in each
tient in “M‘ .\UPiHl\ PUT\IHUH after 5 min

rest. "'E}"PL‘I'IL‘H\!E‘»H was considered

DIABETES CARE, VOLUME 25, numser 2, Frsruary 2002




IGF-1 k@i AA

MMAA: T IGF-1 opou, MAA: T IGF-1:uahogidolc
2uvepyela IGF-1 ye VEGFE otn veoayyalwon
'HBN ka1 kunon: T IGF-1 = emdeivwan AA

2. WHATOOTATIVN: PUOIKOC avaoToAéacg acova GF/IGF-1.

- Ta avaAoya cwpaTooTATIVAG -ME KUPIO EKTTPOCWTTIO TO OKTPEOTIOIO-
- epappolovTal oTn Bepatreia TNG PEYOAAKpIaAC,

- KAPKIVOEIOWYV OYKWwV Kal VIPwudatwy

 AvaoTéAAouv TNV €KKPIGN YaoTPivnc,

XOAOKUOTOKIVIVNG, YKPEAIVNG, aekpeTivng, VIP, yAukayovnc,

GH, IGF-1, k.4.




Topics in Diabetic Retinopathy cwmEe/ce

Disclosures

Hans-Peter Hammes, MD, PhD

The symposium entitled "Diabetic Retinopathy -- Diagnostic and Treatment Novelties!'" centered on
2 important areas of research: (1) the retina as an additional independent risk indicator of
cardiovascular morbidity and mortality and (2) clinical treatments.

Insulin-like Growth Factor-1 Antagonists in the
Treatment of Retinopathy

Maria Grant, MD 2! University o
in which patients with preexistin
(IGF) antagonist. With the repor
pituitary gland experienced resc
experimental and clinical studie:
in the initiation and/or progressii
(1) patients with diabetic retinop
diabetic retinopathy had elevate
other important retinal growth fa
neovascularizations.

Experimental inhibition of the Gl
new vessel formation, and smal
the administration of the somatc
frequent administration of the dr
a long-acting release form of oc
established for larger clinical tri

Dr. Grant reported the resuits ot
802 study, 61 centers in 15 Eur
nonproliferative to non-high-risk
Retinopathy Study [ETDRS] lew:
effect of 2 doses of octreotide Ic
the progression of preexisting d
ETDRS retinopathy scale oran
endpoints were the time to deve
tolerability also were assessed.

In the 804 study, 313 patients fr
octreotide long-acting release in
study. (Patient characteristics w
finding was the significant delay
of octreotide in the 804 study (h
acuity and progression to macul

H mreipauartik) avaoToAr Tou acova GH/IGF-1 o€ povTéAo
ogciac INAA aveaTeEIAE TTEPAITEPW VEOQYYEIWON

APKETEC MIKPECS KAIVIKES DokIdEC oTIG HITA kal EupwTtrn
gixav O¢gicel OTI N XPiOT TOU OKTPEOTIOIOU ATAV EUEPYETIKN.
Opwcg, n avaykn yia ouxvr) uttodopia xoprnynon euTrodile
TNV €UPUTEPN BEPATTEUTIKA TOU £pappoyr. Me Tnv avarruen
OKTPEOTIOIOU HAKPAC OPAONG (Sandostatin LAR, Novartis)

OTO TTPONYOUMEVO £PEUVNTIKO UTTORABPO oikodounonkav
MEYAAUTEPEG KAIVIKEG MEAETEC.

2006, 66n 2uvavinon ADA, Dr Grant (Florida): 2 peydaAeg
KAIVIKEC DOKIUEC, OTTOU a0Beveic pe TTpouTTapxouca AA
QVTIMETWTTIOBNKAV PE OKTPEOTIOI0. OI HEAETES AUTEC €ival
YvwoTeEC we 802 kar 804.

studies, the most frequent side effects being diarrhea, development of cholelithiasis, and mild




MeAéTn 804

313 aoBeveic ammo HIMA, Kavadda kail Bpadihia, ETDRS 47-61

okTpeoTidIo 30 mg, 1 popd/unva |.M.

2. NUAVTIKN €mIRpaduvon emdeivwang AA
(9% €c€AIEn o€ uwnAou kivouvou MNAA
eEvavtl 42% pe oupBarikn Bgpatreia)
KaAr avoxn kal ac@aA&ia

Aidppola, xoAoAiBiaon kal ATTIEC UTTOYAUKQIMIEC

2UYKPITIKG pE TNV 802 €ixe KAAUTEPN OPYAVWON KOl CUPNPOPPWON
UE aTTOTEAEOUA peyaAuTepn KaTtaoToArn Tou acova GH/IGF-1
(VIGF-1)

MeAéTn 802

585 aoBeveic atrd 61 KEVTPA O€ 15 EUPWTTAIKEC XWPEC
MeAetriOnkav 2 dooeig okTpeoTidiou, 20 kal 30 mg 1 popd/unva .M.
Aev emBeBaiwOnkayv Ta amroteAéopaTa TG 804



Dev Ophthalmol. 2007;39:111-21.

U_se of_Iong.-acting somatostatin analogue treatment
diabetic retinnpathy H cwpuatooTaTtivn, QUOIKOS avaoToAEQC TOU dgova

GH/IGF-1, evioxuel evOoyeveic avaoTOAEIC
Division of Endocrinology and Diabetes, Department of Me 01 KGTGGTSA)\EI 8V60Y8V8’|§ 6I£Y£pT£g GYVElOYﬁVSOT]g
Ulm University, Ulm, Germany. berhard.boehm@uniklinik-  GUMBGAAAOVTOG 0T d1ATAPNON TNG ICOPPOTTIO TOUG

The diabetes epidemic continues unabated, leading to an
increasing number of acute and chronic complications,
including sight-threatening proliferative diabetic
retinopathy. Currently, there is no accepted
pharmaceutical therapy for diabetic retinopathy besides
nearnormal glycemia, treatment of hypertension, and
dyslipidemia. For an effective treatment of retinopathy,
one would recommend a concept leading to the
downregulation of endogenous angiogenic stimulators and
the upregulation of endogenous angiogenic inhibitors,
resulting in a restoration of the balance in angiogenic
control. The naturally occurring growth hormone inhibitor,
somatostatin, has been suggested as candidate for
developing novel therapies. Somatostatin may exert its
antiangiogenic effects, both through antagonism of the
growth hormone axis and through direct antiproliferative
and apoptotic effects on endothelial cells. Therefore, the
use of long-acting somatostatin analogues will lead to an
upregulation of antiangiogenic signaling. Use of long-
acting somatostatin analogues in diabetic retinopathy i i
would be an important extension of the initial concept, [1POTEIVETAI WG AOPAANG EVAANAKTIKY BepaTreia
somatostatin is a regulator of growth hormone secreti ’ o

only. Currently available analogues have already allow eTmgovng ATA 10U dgv GVTGTI'OKpIeI’]KE o€
to modulate the expression of diabetic retinopathy at nqvq“(mﬁ)\r]o“rpog@”(r'] (pw'ro'rrngiq
various disease stages. Somatostatin analogues remai

the only nondestructive therapeutic alternative to patients
with proliferative diabetic retinopathy who have failed to
respond to panretmal photocoagulatlon '

Boehm BO.

PMID: 17245082 [PubMed - indexed for MEDLINE]



EvTaTtikn IvoouAivoBepartreia 2AT1
LETA TTAPATETAPEVN GTWXN PUOUION

| " %

JHbA,c Siéyepon aova GH/IGF-1
U

EMOEivwan TTpouttapxoucac AA
(“florid” retinopathy)
oidNUa WXPAGC, VEOQYYEIWON

Ta yakpoTTPOBeoHa OPEAN TNG EVTATIKAC IVOOUAIVOBEPATTEIQC
UTTEPKOAUTTTOUV TNV EVOEXOUEVN BpaxuTtrpOoBeoun eTdEivwon.

‘EXEI TTPOTAOEI AVTIMETWTTION ME OKTPEOTIOIO
(iowg ka1 og ouvouaouo PE EAA@PA MEIWON TWV BOCEWYV IVOOUAIVNQ)



Ta rpooexn xpovia
Oa gival S100£01MEG APKETEG
VEEG, ATTOTEAEOHATIKEG PUAPMAKEUTIKESG BEPATTEIEG
yia Tn S1aBnTIKA ap@iBAncTpEIdOTTABEIQ.

O1 miBavég evdeigelg Toug Ba eivai:
° n coBapn MIMAA - nlMAA
* TO KAIVIKGA ONMAVTIKO 0idnHa TG WXPAG
Oa AsITOUPYOUV WG CUNTTANPWHATA TS PWTOTTNSIAG,
O€ ATTOTUXIA TNG | 0€ AVTEVOEIE TNG



EAmtdsg
HoLL

pofot




Lradepeg adieg

Avatpongg



Mia oTtaBepn agia, o ITTTToKpATNG, EypaWE OTI

O KOAOG YIOTPOG TTPETTEI VA BepaTtrevel pe Baon

TA ATTOTEAEOUATA TNG TTAPATAPNONS

Kal OX1 TNG OUAAOYIOTIKNAG.

H Totro0£Tnon Tou autn ATav n apxn Tng larpikAg TTou
BaoileTal o Tekunpia (Evidence Based Medicine — EBM)

H OepatreuTiKn TTPETTEI VA OTNPICETAI OTA EUPAMATO
MEYOAAWYV TTPOOTITIKWY, TTOAUKEVTPIKWYV, TUXAIOTTOINMEVWYV
OITTAWYV — TUPAWYV HEAETWYV, IKOVWYV VA UTTAYOPEUOUV
KaTeuluvtnpieg odnyieg (guidelines)

MNapadeiyparta: n Apgpikavik DCCT (Diabetes Control

and Complication Trial) ka1 n Bpertavikq UKPDS
(United Kingdom Prospective Diabetes Study)
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DCCT: Intensive Glucose Control in
Type 1 diabetes mellitus

Compared to conventional insulin therapy, intensive
insulin therapy reduced the risk of development and
progression of:

Risk Reduction”®

Retinopathy 63%
Nephropathy+ 54%
Neuropathy 60%

*Compared with conventional treatment Adapted from DCCT Research Group.
TUrinary albumin excretion > 300 mg/24 h N Engl J Med. 1993;329:977-986.



Components of Glycemic Control

A1C
< 7%, <6%*

Fasting/Preprandial 2 h. Postprandial

Plasma Glucose Plasma Glucose
4-7 mmol/L 5-10 mmol/L
4-6 mmol/L* 5-8 mmol/L*

*If can be achieved safely



Risk
Reduction
(%)

UKPDS: BP Control Study
In Type 2 Diabetes

Effect of BP on Complications Risk

Any Diabetes Diabetes-
Related Related
Endpoint Death

Microvascular Heart
Endpoints Stroke Failure

10

30
40
50

Ll Benefits of 144/82 vs 154/87
-70



VBW(S
UKPDS: Comparison between tight control of BP and glycemia
on risk of diabetes complications

Bl Tight BP (144/82 vs 154/87 mm Hg)

Bl Tight glucose (HbA, 7% vs 7.9%)
0 —
-10 —
-20 —
% -30 —
_40 —
-50 —

-60 —
Any diabetes- Diabetes- Micro-  Retinopathy  Stroke CHF
related related vascular
outcome death

UKPDS Group. Lancet. 1998;352:837-853.
UKPDS Group. BMJ. 1998;317:703-713.



Tight Blood Pressure Control
iIn Diabetes

« UKPDS- tight control defined as <150/85
— Actual average blood pressures were 144/82 vs 154/87

— Associated with lower stroke, retinopathy and Diabetic
related deaths

« HOT study-diastolic BP goal of 80

— Resulted in lower cardiovascular deaths and events
compared with goal of 90.

« ABCD trial-128/75 achieved BP

— Tight BP control associated with lower overall
mortality 5.5% vs 10.7% for “moderate control”
(137/81)



Role of Serum Lipids in DR

* Elevated serum lipids are associated with
increased risk of retinal hard exudates

 Increased amounts of hard exudates are
associated with increased risk of visual
impairment

* Elevated lipids, most notably triglycerides,

are a risk factor for development of high-
risk PDR

ETDRS Report # 18 and 22



Lipids and Retinopathy

There is an ongoing debate about whether elevated lipids are important in the pathogenesis of
diabetic retinopathy. Several historical anecdotal reports have shown that diabetic patients with
elevated lipids were more prone to diabetic macular edema, and that treatment with lipid-lowering
drugs resolved these deposits. Because elevated lipids are involved in atherosclerosis and vessel
stenosis, including stenosis of the carotid artery, an indirect relationship may exist between
hyperlipidemia and diabetic retinopathy, given that moderate carotid artery stenosis protects from
diabetic retinopathy, whereas more severe stenosis leads to ischemic retinopathy. The
Atherosclerosis Risk in Communities (ARIC) study showed a weak but significant correlation
between thickening of the carotid artery intima-media wall and diabetic retinopathy.! In that light,
Paul Dodson, MBBS, MD, FRCP, FRCOphth,'®! Birmingham Heartlands Hospital, Birmingham,
United Kingdom, summarized studies on the effect of statins and fibrates in the treatment of diabetic
retinopathy.

In the Collaborative Atorvastatin Diabetes Study (CARDS), ! approximately 1400 patients with type 2
diabetes received 10.mg of atorvastatin for primary prevention of coronary heart disease, which
resulted in a 26% drop in total cholesterol and a 40% drop in low-density lipoprotein (LDL)
cholesterol. Treatment duration was 4-4.5 years. At baseline and at annual follow-up, the
investigators reported whether any fundal examination record from the previous year showed "no
retinopathy," "nonproliferative retinopathy,” "preproliferative retinopathy,” or "proliferative
retinopathy." Whether the patient had received photocoagulation in the past year was also noted, but
the type or purpose of any photocoagulation was not recorded. Retinal photographs were not
obtained. The investigators used accelerated failure time models with interval censoring to examine
whether there was any treatment effect on retinopathy over a median 4-year follow-up.

The study's main problem was that there were considerable data missing, both at baseline and
during follow-up. Of 2838 patients enrolled in CARDS, only 65% had retlnopathy status recorded at
baseline, and 39% of these patients had some retinopathy. There was no effect of treatment on
progression of retinopathy severity by at least 1 step (6% lower rate in the atorvastatin group; P=.5).
At least 1 follow-up recording of photocoagulation status was available in 2298 (81%) participants.
Baseline status was available in just 1729 of these (61% overall). The incidence of photocoagulation
was 6.03/100 person-years at risk (95% confidence interval [Cl]: 5.28, 6.90) in the placebo group and
5.50/100 person-years at risk (95% Ci: 4.81, 6.30) in the aforvastatin group. This 13% reduction in
coagulation with atorvastatin treatment (P = .4) increased to a 21% reduction on adjusting for
baseline status but remained nonsignificant (P = .1).

Firm conclusions about the effect of atorvastatin on retinal outcomes in CARDS are hindered by the
lack of photographs and considerable missing data. Although there was no clear evidence of a
treatment effect, the results, although nonsignificant, are consistent with some protective effect.

MeAétn CARDS

H aropfaoTtarivn

Oev atrodeixonke

ATTOTEAEOUATIKN
otnV €&EAIEN TG AA




MeAetn FIELD

H gevopiutrpdarn
o 2.A. T2
LEIWVEI TNV avAyKN
yia QuToTTNCIO
UE AYVWOTO

UNXaVIoUO

PPAR-alpha?

Effect of fenofibrate on the need for laser treatment for
diabetic retinopathy (FIELD study): a randomised controlled
trial I

A CKeech, P Mitchell, P A Summanen, ] 0°Day, T M E Davis, M S Moffitt, M-R Taskinen, R | Simes, D Tse, E Williamson, A Merrifield,
LT Laatikainen, M C d'Emden, D € Crimet, R L O'Connell, P G Colman, for the FIELD study investigators™®

Summary

Background Laser treatment for diabetic retinopathy is often associated with visual field reduction and other ocular
side-effects. Our aim was to assess whether long-term lipid-lowering therapy with fenofibrate could reduce the
progression of retinopathy and the need for laser treatment in patients with type 2 diabetes mellitus.

Methods The Fenofibrate Intervention and Event Lowering in Diabetes (FIELD) study was a multinational randomised
trial of 9795 patients aged 50-75 years with type 2 diabetes mellitus. Eligible patients were randomly assigned to
receive fenofibrate 200 mg/day (n=4895) or matching placebo (n=4900). At each clinic visit, information concerning
laser treatment for diabetic retinopathy—a prespecified tertiary endpoint of the main study—was gathered.
Adjudication by ophthalmologists masked to treatment allocation defined instances of laser treatment for macular
oedema, proliferative retinopathy, or other eye conditions. In a substudy of 1012 patients, standardised retinal
photography was done and photographs graded with Early Treatment Diabetic Retinopathy Study (ETDRS) criteria to
determine the cumulative incidence of diabetic retinopathy and its component lesions. Analyses were by intention to
treat. This study is registered as an International Standard Randomised Controlled Trial, number ISRCTN64783481.

Findings Laser treatment was needed more frequently in participants with poorer glycaemic or blood pressure control
than in those with good control of these factors, and in those with a greater burden of clinical microvascular disease,
but the need for such treatment was not affected by plasma lipid concentrations. The requirement for first laser
treatment for all retinopathy was significantly lower in the fenofibrate group than in the placebo group (164 [3-4%)]
patients on fenofibrate vs 238 [4-9%] on placebo; hazard ratio [HR] 0-69, 95% CI 0-56-0-84; p=0-0002; absolute risk
reduction 1.5% [0.7-2.3]). In the ophthalmology substudy, the primary endpoint of 2-step progression of retinopathy
grade did not differ significantly between the two groups overall (46 [9-6%6] patients on fenofibrate vs 57 [12-3%] on
placebo; p=0-19) or in the subset of patients without pre-existing retinopathy (43 [11.4%] vs 43 [11.7%]; p=0-87). By
contrast, in patients with pre-existing retinopathy, significantly fewer patients on fenofibrate had a 2-step progression
than did those on placebo (three [3-1%4] patients vs 14 [14 - 6%]; p=0-004). An exploratory composite endpoint of 2-step
progression of retinopathy grade, macular oedema, or laser treatments was significantly lower in the fenofibrate
group than in the placebo group (HR 0-66, 95% CI 0-47-0-94; p=0-022).

Interpretation Treatment with fenofibrate in individuals with type 2 diabetes mellitus reduces the need for laser
treatment for diabetic retinopathy, although the mechanism of this effect does not seem to be related to plasma
concentrations of lipids.

Introduction

Diabetic retinopathy has become the leading cause of
vision loss and blindness in working-age adults in both
developed and developing countries.'” Visual loss results
mainly from central macular cedema, and less frequently

from proliferative diabetic retinopathy. The onset of

diabetic retinopathy is characterised by vasedilation and
hyperperfusion, tollowed by capillary loss and ischaemia.
Leakage of protein and fluid from damaged capillaries
leads to oedema at the macula, the focal centre of the
retina, together with lipid and protein deposits termed
hard exudates. The development of these pathological
changes is strongly related to hyperglycaemia in type 2
diabetes.™

Laser treatment to photocoagulate ischaemic retina and
leaking microaneurysms has been proven in clinical trials

woerwe thelancet.com Vol 370 November 17, 2007

to slow or prevent further vision loss from diabetic
retinopathy.*** Although successful, laser treatment is
frequently associated with visual field reduction and other
ocular side-effects,” and so any treatment that could reduce
the need for the use of lasers would be an important
advance. Medical management of risk factors associated
with diabetic retinopathy is also important in slowing the
progression of retinal disease.*™ Although there is clear
evidence of an association between diabetic retinopathy
and glycaemia, duration of diabetes, raised blood pressure,
and microalbuminuria, neither control of glycaemia nor

bloed pressure has fully prevented the progression of

diabetic retinopathy, underscoring the importance of also
assessing the management of other potential risk factors.

Raised serum cholesterol and triglyceride concentra-
tions have been reported to be associated with both the

Lancet 2007; 370: 1687-97
Published Online
November &, 2007
POL10.1016/50140
BF3G(07)E1607-9
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A. EvdoBnAiokr SuoAgitoupyia

B. AlatapaxEc AEITOUPYIKOTNTAC
EUMOPPWYV OTOIXEIWV TOU QiUATOC




B. AIMATOAOIIKEZ AIATAPAXEXZ 2TO AIABHTH

a. /\AEITOUPYIKEC OIATAPAXEC AIUOTTETAAIWV:

QUTOMOTN CUCOWPEEUON

I euaioBnaia og PGI, ka1 NO
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Table 3. Randomized Controlled Trials of Medical Interventions in Diabetic Retinopathy

Source No. Diagnosis Intervention Foliow-up Outcome Comments

91 3711 Mild to severe NPDR or i VS 3y Vitreous hemorrhage in 32% vs 30%
Chew et al ¢ early PDR ¢ ) (F= 48) -
1995 ) No difference in the severity of vitreous hemorrhage, or
vitreous/preretinal hemorrthages need for vitrectomy
(P = .11) or rate of resolution (P = .86)
DAMAD,®" 475 Early diabetic Aspirin {330 mg 3 times/d) With aspirin alone and Loss to follow-up in 10% of
1989 retinopathy (type 1 alone vs aspirin + dipyridamole, decreased patients
and type 2 DM) aspirin + dipyridamole mean yearly increases in
(7o Mg 3 TmMes/Q) vs mmicroaneurysms on FFRA (aspirin
atone, 0.69 [SD, 5.1];
aspirin + dipyridamole, 0.34 [SD, 3.0},
placebo, 1.44 [SD, 4.5} (P = .02)
920 435NPDR i idi ‘ochlorid v  Decreased yearly microaneurysm e reaction:
“agenti v progression on FFA (0.23 [SD, 6.66] “nettropenia {Severe in 1
placebo vs 157 [SD, 5.28]; P= .03)and case), diarthea, and rash
decreased progression to PDR
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Table 6. Summary of Clinical Recommendations for Primary and Secondary Interventions for Diabetic Retinopathy

Intervention Evidence Level? Recommendation

Glycemic control Al Any lowering of HbA. level advantageous in reducing development of new or

e progression of existing DR
] in patients with DR, HbA,, level <7% is ideal

BP control Al Any lowering of systolic and/or diastolic BP is advantageous in reducing development

N ——— and progression of DR '
Lipid-lowering therapy Lowering of LDL-C levels reduces macrovascular complications of diabetes and may be
advantageous in DME
presen
Al Early PDR with less severe PDR (flat new vessels elsewhere and no high-risk features)

and severe NPDR may be observed closely, but treatment recommended if any
difficulty or delay in follow-up is anticipated or there are associated risk factors or
B signs of progression, especially in patients with type 2 diabetes
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Aspirin and other medical Gl Aspirin does not reduce risk of developing DR or increase the incidence of retinal or
treatment vitreous hemorrhage
C, I/l Currently, there is insufficient evidence to recormmend routine use of PKC inhibitors, GH

antagonists, and other treatments, but they may have a role in some patients

Vitrectomy should be considered in eyes with severe PDR not responsive to extensive
PRP, associated with traction involving the macula, or both

B, Il Vitrectomy may be advantageous in selected cases of diffuse severe DME not
responsive to other therapies, especially in presence of vitreomacular traction
Intravitreal steroids B, i Intrafvﬁr?ai trifzmcinolone may have a role in diffuse DME unresponsive to focal laser
G, Il Currently, there is insufficient evidence to recommend routine use of PKC inhibitors, GH
antagonists, and other treatments, but they may have a role in some patients
M. Aspirin and other medical G 1 Aspirin does not reduce risk of developing DR or increase the incidence of retinal or
e freatment sy vitreous hemorrhage
C, I/ Currently, there is insufficient evidence to recommend routine use of PKC inhibitors, GH

antagonists, and other treatments, but they may have a role in some patients

912 JAMA, August 22/29, 2007—Vol 298, No. 8 (Reprinted) ©2007 American Medical Association. All rights reserved.




CUIl Curentl, therels insuficient vidence o recommend routine use of PKC inibtors, G
antagonists, and other treatments, Lut they may have a role in some patients
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[TpoBAaAapOC TOU XEIpOoupYyEiou 1 TNG ATTWAEIAG Opacnc atro AA

gival ouxva €va 1aTPEio PE XaAapoUg OTOXOUG N -OTTAVIOTEPQ- ME
PINGDOEZOUC OTOXOUGC OANG PTWXA ATTOTEAETUATA

Xpeladetal TO00 N CUPHOPYWAON TWV YIATPWY

TTPOG TIC KATEUBUVTAPIEC 00NYiEC OO0 KAl TWV ACOEVWY

TTPOC TIC IATPIKEC OdNYiEC

[TpoUTTO0E0N TNGC CUNMOPPWONG €ival N EKTTAIdEUON

KAl N «Junon» OTIC ACieg Kal Ta 0PEAN TNG IDAVIKNG pUBHIONG.
ATTapaitnTn N £¢€Ta0n A1To 0POAAUIaTPO TOUAAXIOTOV 1 POPAa £TNCIWG
YIO TTPWIKYN QViXVEUON Kal EyKaipn avTIMETWTTION TG AA



Role of Renal Disease in DME

» Gross proteinuria associated with 95%
increased risk of DME (WESDR)

» Case reports of reduction of diabetic
macular edema after dialysis

* Type 1 DM patients with microalbuminuria
have three-fold risk of PDR compared to
those with normal levels
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Eikova 15.16 H Giafnukn apgiBAnotpoeibonabeia pnopei va xeipotepelel
NOAU Katd tn didpkela tn¢ KUnong kai o acBeveic va avamugouv wxpondbeia
N napaywyikn PAdRN. H aoBevic autn eixe apgiBAnotpoeibondbeia unootpwpa-
T0C MPIV TNV KUnon aMd avémuée epgavéc oidnpa wxpdc v 36n eBdopada
Kal otov Toketd n omukr ofutnta éneoe o€ 20/80. Tpeic Boopadec petd tov
TOKETO 10 0idnpa autdpata AUBNke kai n onuiki ofutnia BeAuwBnke ae 20/30.

KAWVIKTY OQOaALOAD yio, David J dpalton, Roger A. Hitchings, Paul A. Hunter, B LKOOGT)

‘EAegyxog yia AA avaykaiog META TNV eIRERaiwon KUNoONG
Kol KaBg 2 yfpveg o€ atroucia AA

N KaBe yAva o€ TTapoucia AA
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