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Abstract

Serum total and high-density lipoprotein (HDL) cholesterol were measured in a sample of
individuals examined between 1984 and 1986 for the Wisconsin Epidemiologic
Study of Diabetic Retinopathy. There was a significant trend for increasing severity
of diabetic retinopathy and of retinal hard exudate with increasing cholesterol in insulin-
using persons. Cholesterol levels were not related to the severity of either ocular
condition in older-onset patients. High-density lipoprotein-cholesterol was unrelated to
the severity of either lesion. In multiple logistic regression analyses, cholesterol was
not a significant factor in describing the severity of retinopathy in any group but
was a significant factor in describing the severity of retinal hard exudate.
Glycosylated hemoglobin and diastolic blood pressure were significant descriptors of the
severity of retinopathy in younger-onset patients in these multivariate analyses. Diastolic
blood pressure added significantly to explaining the severity of hard exudate in older-
onset insulin users. These data support the current management strategies for diabetes,
which include control of level of glycemia, blood pressure, and blood lipids.
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Association of elevated serum lipid levels with retinal hard exudate in

diabetic retinopathy. EarlyTreatment Diabetic Retinopathy Study
(ETDRS) Report 22.

n=2709, yasl tip 2 DM
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Relationship of serum lipids with the development of retinal hard exudate®

No. of Univariate HbA,_

Lipids (guintiles) events model adjusted it
Total cholesterol (mg/dl)

<148 19 1.0 1.0

148165 39 1.27 (0.70-2.29) 1.22 (0.68-2.21)

166181 32 2.12 (1.23-3.65) 2.03 (1.18-3.50)

182203 38 2.27 (1.32-3.89) 2.14 (1.25-3.68)

=204 48 2.46 (1.44-4.20) 2.23 (1.30-3.83)

P for trend — 0.0008 0.002
LDL cholesterol (mg/dl)

<86 21 1.0 1.0

8699 32 1.58 (0.87-2.86) 1.52 (0.84-2.75)

100—-114 41 1.64 (0.90-2.99) 1.57 (0.86-2.86)

115132 35 2.62 (1.51-4.56) 2.45 (1.404.26)

=133 47 2.93 (1.69-5.08) 2.68 (1.54-4.66)

P for trend — 0.001 0.003
HDL cholesterol (mg/dl)

<40 38 1.0 1.0

40-45 51 1.40 (0.90-2.17) 1.41 (0.91-2.20)

4651 34 1.10 (0.69-1.74) 1.11 (0.70-1.76)

5260 34 1.22 (0.77-1.92) 1.25 (0.79-1.97)

=61 19 0.81 (0.47-1.38) 0.83 (0.48-1.43)

P o 1o 12 {] Sr<x
Totalto—HDL

cholesterol ratio

=2.803 15 1.0 1.0

2.804 to <3.283 27 1.77 (0.93-3.36) 1.72 (0.91-3.27)

3.283 to <3.777 36 2.30 (1.24-4.26) 2.19 (1.18-4.05)

3.777 to <<4.429 48 3.22 (1.78-5.83) 2.99 (1.65-5.43)

=4.429 50 2.73 (1.504.97) 2.49 (1.374.54)

P for trend — 0.0003 0.001
Triglycerides (mg/dl)

<b2 13 1.0 1.0

5263 31 2.08 (1.01-4.29) 2.06 (1.004.25)

64-76 37 3.11 (1.56-6.17) 3.01 (1.52-5.98)

7799 43 2.94 (1.47-5.88) 2.74 (1.37-5.48)

=100 52 3.28 (1.67-6.46) 2.91 (1.47-5.75)

P for trend — 0.003 0.02

Miljanovic B, Diabetes 2004
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Prevalence analyses?

Klein BE, JAMA Ophtalmol 2015

WESDR 2
19841986 (N=392)

WESDR 3
19901992 (N=0680)

WESDR 4
19941996 (IN=513)

WESDR 6
2005-2007 (IN=421)

WESDR 7
2012-2014 (N=306)

Overall (IN=2319)

Covariate Mean 5D Mean =5D Mean =5D Mean £5D Mean =5D Mean £5D
Ape v 330=128 373 =118 409 =107 50.0=05 56.0=890 421=134
Diabetes duration. v 185101 228073 264=82 358=71 41 8=64 27.7 =115
Glycosylated hemoglobin, %o 95=19 9316 §.9=15 T.6=14 7.8=x12 8.7 =17
Svystolic blood pressure, mmHg 1222 =17 4 12590 =185 126 6 =18 .8 1330205 1350191 1281 =194
Diastolic blood pressure, mmHg 76.8 =107 762 =113 748 =106 733=103 72791 750107
Bodv o 0] n2 24 7 =40 258 =40 267 =4 4 287 £5.5 200+56 26 8 =4 0
Serum total cholesterol, mg/dL 2028 =504 19071 =456 196.7 =42 0 166 0 =370 163.7 =37.0 188.1 =46.1
Serum HDL cholesterol. mg/dL 51.0=16.0 467 =141 407 =14 4 S6.6=175 615 =179 51.8=16.5
N (%) N (%) N (%) N (%) N (%) N (%)

Sex

Female 195 (42.7) 331 (48.3) 233 (454) 201 (47.6) 154 (30.3) 1114 {48.0)

Male 197 (50.3) 355(51.77) 280 (54.6) 221 (52.4) 152 (49.7) 1205 (52.0)
Using statins

No 392 (100.0) 672 (98.0) 478 (932) 213 (50.5) 88 (28.8) 1843 (79.5)

Yes 0{0.0) 14 (2.0) 35 (6.8) 200 (49.5) 218 (71.2) 476 (20.5)
Smoking history

Never 233 (59.4) 391 (57.0) 206 (57.7) 251 (59.5) 192 (63.0) 1363 (58.8)

Past T8 (19.9) 147 (21.4) 119 (23.2) 118 (28.0) 87 (28.3) 549(23.7)

Current 81 (20.7) 148 (21.6) a8 (19.1) 33 (12.6) 26 (8.3) 406 (17.5)
End-stage renal disease

Absent 372 (294.9) 640 (93 3) 464 (90 .4) 361 (85.5) 265 (86.6) 2102 {20.6)

Prevalent macular edema

Absent
Present

Prevalent PDR.
Absent

Present

301 (85.3)
52 (14.7)

277 (70.7)

488 (77.0)
146 (23.0)

418 (60.9)

365 (75.1)
121 (24.9)

208 (58.3)

245 (70.6)
102 (20.4)

218 (51.7)

172 (71.1)
70 (28.9)

155 (51.0)

1571 (76.2)
401 (23.8)

1366 (59.0)
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DCCT/EDIC Kohortu

RETINOPATI varligi ile iliski durumlari

lliski saptanmayanlar

Apo A1-Lipoprotein (a)-LDL oksidasyon yatkinhg:

Pozitif lliski (yalnizca erkeklerde)

Kuguk LDL-LDL partikul konsantrasyonu

apoB konsantrasyonu-kuguk HDL

Negatif lliski (yalnizca erkeklerde)

Buyuk LDL-LDL boyutu-buyuk HDL-HDL boyutu

Lyons TJ, IOVS, 2004



Nonproliferative Proliferative Nonproliferative Proliferative
DR/non-CSME DR/non-CSME DR/CSME DR/CSME p value
(71 = 115) (n = 34) (n = 45) (n = 14)
Mean + standard deviation
Age (years) 673 +12.9 66.4 £ 9.9 672 + 8.6 66.0 +11.2 0.772
Duration of DM (years) 135+ 6.4 18.8 + 8.8 15.2 + 8.0 17.6 + 6.9 0.001
BMI 309+ 78 304 +6.7 30.2+£55 311+ 6.9 0.981
N (%)
Male sex 61 (53.0) 25(73.5) 30 (66.7) 5(35.7) 0.032
Hypertension 41 (38.0) 22 (64.7) 31 (68.9) 10 (76.9) <0.001
Mean + standard deviation

Leptin (ng/mL) 272+ 339 227 +24.4 21.8 £ 21.7 279 + 20.6 0.391
Adiponectin (ng/mL) 10389.3 £ 6373.1 10566.7 + 6165.8 11646.2 + 7270.7 15712.1 + 8702.9 0.179
Sialic acid (uM) 3365.8 £ 778.2 3139.7 £ 396.2 3052.3 £ 5279 3613.7 £ 729 0.051
ApoA (g/L) 1.4+ 0.5 1.5+ 0.3 1.6 + 0.3 1.6 + 0.5 0.203
ApoB (g/L) 0.5+ 0.5 0.8+0.2 0.9+ 0.3 0.8+02 0.0001
ApoB/ApoA 0.39 4+ 0.32 0.54 + 0.18 0.57 £ 0.22 0.54 + 0.17 0.0003
Vitamin D (ng/mL) 10.5 £ 10 9.5+5.8 11.4 +5.9 10.1+5.2 0.135
VEGF (pg/mL) 3355482353 431.0 + 270.4 451.9 + 283.6 508.7 + 349.4 0.017
IL-1e (pg/mL) 12.2 +14.8 12.0.412.7 16.7 + 34.2 934+ 6.7 0.734
IL-13 (pg/mL) L0013 0.7+0.2 0.8 +£0.7 0.9+09 0.968
IL-1Ira (pg/mL) 13.9 +22.6 10.8 + 10.8 11.7 + 16.9 11.3 £13.2 0.949
IL-4 (pg/mL) 10.0 +13.5 6.4+11.4 85+11.0 8.2 +12.7 0.052
IL-6 (pg/mL) 65+149 36+8 6.0 +£10.0 32+45 0.380
IL-10 (pg/mL) 3.6 £8.8 4.8 x12.3 3.6 £6.8 27233 0.821
TNF-o (pg/mL) 11.5 + 9.4 153+ 83 152« 112 17 + 13.8 0.003

Crosby-Nwaobi R, J Diabetes Res, 2015




Kumulatif insidans
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Gri= Retinopati gelistirme
Siyah= Fotokuaglasyon yada vitrektomi
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Primary prevention cohort Secondary intervention cohort

Low AGE-LDL-IC High AGE-LDL-IC Low AGE-LDL-IC  High AGE-LDL-IC
DCCT haseline characteristics (n=131 (n=102) P value (n=126) (n=156) Pvalue
Total cholesterol (serum, mg/dL) 1675 +31.6 1770 +354 0.025 1745303 1790 £ 33.7 0.277
Non-HDL cholesterol (serum mg/dL) 1145+ 318 1255+329 0010 1227+295 1321+322 0.016
Triglycerides (serum, mg/dL) 686 + 277 761 +421 0220 800327 004 +457 0.068
HDL cholesterol (serum, mg/dL) 329 % 130 316129 0436 517118 4695107 <0.001
LDL cholesterol (serum, mg/dL) 1008 + 208 1102 + 302 0.016 1068 * 260 1142+ 283 0.032
0-31 — Low AGE-LDL-IC (< 6.42 ng/mL Serum)
—— High AGE-LDL-IC (> 6.42 ng/mL Serum)
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Dongxu F, J Lipid Res, 2014
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Diabetik Retinopati ve Hipolipidemik Tedavi
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Sen K, Diab Res Clin Pract, 2002



Table 2. Changes in VEGI, VEGF, TNF-a., and IL-4 expression levels after 3 months.

Group TNF-a (pg/mL) VEGI (mg/L) IL-4 (ng/L) VEGF (mg/L)

Treatment group (a) 84345 334=x27 24597 25931

Control group (b) 972+64 476+2.5 36.2+938 32228

Blank group (c) 76.5£5.6 13.6£2.6 16.5+94 27£26

T value T value (a vs b) =2.665; T value (avs b) =2.245; T value (a vs b) =2.325:; T value (avs b) =2.335;
T value (avsc)=2.342; T value (avs ¢)=2.532: T value (a vs c)=2.542; T value (a vs c) = 2.654:
T value (bvs c)=2.784 Tvalue (bvsc)=2.774 T value (avs ¢)=2.777 T value (avs c)=2.875

P value P<0.05:P<0.05:P<0.05 P<0.05:P<0.05:P<0.05 P<0.05:P<0.05P<0.05 P<0.05:P<0.05:P<0.05

Table 3. Changes in VEGI, VEGF, TNF-a, and IL-4 expression levels after 6 months.

Group TNF-u (pg/mL) VEGI (mg/L) IL-4 (ng/L) VEGF (mg/L)

Treatment group (a) 74.7+2.1 13.1+1.1 17.1£7.8 13.7£4.2

Control group (b) 954+22 454+19 33.2+8.1 36.4+4.7

Blank group (c) 75.7+24 12617 16.8+8.2 13.7£45

T value T value (a vs b) =2.665; T value (a vs b) =2.575; T value (a vs b) =2.735: T value (avs b) =2.655;
T value (a vs ¢) = 0.622; T value (a vs ¢) = 0.542: T value (avs ¢)=0.732; T value (avs ¢) =0.632;
Tvalue (bvsc)= T value (bvs ¢c) =2.664 T value (avs ¢) =2.684 Tvalue (avsc)=2.754

P value P<0.05.P>0.05;P<0.05 P<0.05:P>0.05:P<0.05 P<0.05P>005P<0.05 P<0.05P>0.05P<0.05

Bi MC, Genet Mol Res, 2015



FIELD Calismasi
(Fenofibrate Intervention and Event Lowering in Diabetes)

No lasertreatment  Lasertreatment  pvalue

(n=9393) (n=402)
Total cholesterol (mmol/L) 5.04 (0-70) 5-04 (0-69) 0-862
LDL cholesterol (mmol/L) 3-07 (0-65) 3-07 (0-68) 0-847
HDL cholesterol (mmol/L) 1-10 (0-26) 1-10 (0-27) 0-689
Triglyceride (mmol/L) 1-74 (1-34-2-33) 1-71(1-33-2-27) 0-642
Placebo (n=4900) Fenofibrate (n=4895)
Number of Number of treatments  Number of Number of treatments
patients (%) patients (%)
0 4662 (95%) 0 4731 (97%) 0
1 121 (2%) 121 85 (2%) 85
2 48 (1%) 96 38 (0-8%) 76
3 27 (0-6%) 81 17 (0-4%) 51
4 15 (0-3%) 60 9 (0-2%) 36
5 10 (0-2%) 50 8 (0-2%) 40
6-12 17 (0-3%) 127 7 (0-1%) 49
Cumulative total 238 (5%) 535 164 (3%) 337"

p=0.0003 Keech AC, Lancet, 2007
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Progression

of Diabetic ~ Adjusted Odds Moderate Vision Adjusted Hazard
Treatment Retinopathy ~ Ratio (95% Cl) P Value Loss Ratio (95% CI) P Value
no. /total no. (%) no. ftotal no. (%)
Glycemia therapy 0.67 (0.51-0.87)  0.003 0.88 (0.77-1.01)  0.06
Intensive 1041429 (7.3) 409/1715 (23.9)
Standard 149/1427 (10.4 457/1737 (26.3)
Dyslipidemia therapy 0.60 (0.42-0.87)  0.006 0.95 (0.79-1.14) ~ 0.57
With fenofibrate 52/806 (6.5) 227/956 (23.7)
With placebo 80/787 (10.2) 233/950 (24.5)
Antihypertensive therapy 1.23 (0.84-1.79)  0.29 1.17 (0.96-1.42)  0.12
Intensive 67/647 (10.4) 2211798 (27.7)
Standard 54/616 (8.8) 185/748 (24.7)

ACCORD Eye, NEJM, 2010




| Lp-PLA2

§ SdLDL

} FFA

Neuroretina

l Oxidative stress

,[, Lipotoxicity

l Inflammation
Downregulation of antiapoptotic
and stress-mediated signaling
and upregulation of survival
pathways

l Angiogenesis

Improving the sealing function by
preventing the disorganization of the

tight junctions through AMPK
downregulation

v Neurodegeneration

Basement membrane

Decreasing hyperpermeability
by reducing overexpression of
fibronectin and collagen IV

Endothelial cells

Antiapoptotic action and increase of NO
production through AMPK activation

Simo R, Curr Med Chemistry, 2013
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SONUC
-Lipid subfraksiyonlari

-AGE-okside lipid kompleksler

-lyi glisemik kontrol dnemli

*kkk

-DR varliginda antihiperlipidemik tedavi; fenofibratlar






