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Association between Hyperlipidemia and Diabetic Retinopathy
in Patients with Type I Diabetes Mellitus in Ahvaz

Farahi F, MD*; Shahbazian H, MD; Khoshnod S MD; Aghajan R, MD; Lashkarara GR, MD

Jondi Shapoor University of Medical Sciences, Ahvaz, Iran
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Purpose: To evaluate the association between hyperlipidemia with severity of diabetic retinopathy in
patients with type I diabetes mellitus referred to the Eye Clinic at Imam Khomeini Hospital, Ahvaz, Iran.
Methods: This observational cross-sectional study included 52 patients with type I diabetes mellitus. Fasting
blood samples for analysis of serum lipids and HbA1C were obtained from all patients. Comprehensive eye
examination was performed and the stage of diabetic retinopathy was determined.

Result: Patients included 27 (52%) male and 25 (48%) female subjects with mean age of 21.6+4.6 (range, 15-
32) years. One way ANOVA showed that higher serum levels of triglyceride, total cholesterol, and LDL
cholesterol as well as a lower level of HDL cholesterol were significantly associated with increasing severity
of retinopathy. After ordinal logistic regression, serum levels of LDL and HDL cholesterol had no
association with the degree of diabetic retinopathy, while serum levels of triglyceride and total cholesterol
were significantly associated with increasing severity of the retinopathy. No association was found between
HBAI1C and the severity of retinopathy.

Conclusion: Higher serum levels of total cholesterol and triglyceride seem to be associated with more severe
diabetic retinopathy in patients with diabetes mellitus type I but LDL cholesterol, HDL cholesterol and
HbA1C do not predict the severity of diabetic retinopathy.
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CL,4s, 95% confidence interval; TG, triglyceride; HDL, high-density lipoprotein cholestrol; LDL, low-density lipoprotein

cholesterol; HbA1C, glycosylated hemoglobine

Shgd, =V az 0 (Ghigd, Gs =) a2 )0) Gligd, Wit laog S ez e slojsie laobl alols 5 (:Sile - Jloged

(950yadg p (Shoid, =V ax )0 gl adg e

Y


www.SID.ir

OYAY L) ¥ oojlads =VF 0,90 -Lin (S it alxs

12931 Dl b oy LDL g yidS g o5 Jo S al38l
2 e oty Seiglsoin aallls s oays Co
ol pll I g T g8 cubis a4 M oyl las (59, 45 "Wisconsin
Cow 5199351 Dald jo (e Jole Jg S aS ols L
U s Shiged; Sab p HDL JgnndS' Jg ail o
s Slogid; Sand p HDL JgindS 55 Lo aslllas ;5 09
OS¢ 56 o

09,5 slad sl sy rdaie Lo aslllas gl iz oo
Sy = aS bl s "EURO DIABIDDM Complication Study
aS olo Hlis g 09 oa ploal T g8 Culis 4 s jley YYO-
Ol 5 SLois; pobw aea b o o5 Jo S (e
s bl ssliadsn Sliged, b g S S 65
ol5asils jo L lSes 5 gl Lo aemme Lags a5 slaslllae
0l el T egs Cubd & Wi jlas YV (59) 2 05 (Sbjy pole
9 gt e 4 M hlew 0 Shisisy 92 Oliee 5
JoyeedS” Jloy b slylo ol 8l 4y Cons g0y ol 5 5 le
30 el HE ke Lo arlllas zuls b aS 09y 5 i & S 65 g
pros S eedS 65 T ) S g Marshall Lawss soisalonil aslllas
9 <obs 4Dl L5355 )3 (b S, b eJo s &5
easls bLs )| T

L o el (6 5 s TS 5 DOMAN aslllas
Sl Gplse b mls b as cula adayl, bs Shgs, al
A M o YV (5, 5 glanlllas ;5 ° ] ISen 5 Kordonouri
b pe seiie 0 petee HDL JgiadS o5 wisls plas T g5 <o
Tegs cmbs andie (LS0g5 0 aSid lals e, 2 b
Al 1) aoes ol 5 i dged Slaai b be aslllas Jg ol oo
L ol adaly 5 oy 5 JgyiedS 050 50 Lo anlllas gl 0,5
o VA 55, 2 a5 o LSen ¢ Sinavaslas b nbs Shss,
Sy5—0 30 g 3yl Ciyllas 95 0als pluil T g9 Culis 4 e
G35 Lagl 0yls Splie e pms HDL JgpindS 5 0y yncdS 6 5
Sz, Ly LSl HDL 5 LDL (ol Jg e dS 4§ 0,8
sty b oy e dS 65 Jy o Loy 551,809
adllae U s 5l oty ,o Lo aallan (i 20 )l alay,
e S0 yrelS (65 l5n 30,5 0 ol &8 e 5 Weeber
oo Bl gles sty St L o ol Ja il 5 5
Sl &l

Lo aalllas yo HDAIC jLxo by 45 o3 aid S 550 5o
s olSan 5 el Lo e allas aiilas s L)

aA

Hbo Gl s b b i and (ylojes bLIHI -V Jgu

oyl lealbl alols eyl P
Yols  ombols

SAYA e f .58 Py S S (6 5
ARAS SR WY ey ol Jgyds
<N A - YYO = YA HDL g yuls’
“EA S\VAE NS HbA1C

L b o bLJ ! (odds ratio) il co o -V Jeu

RS Sl
OR (gl Lol alols Exponential Odds ratio s
Yo ols omb ol
VAYY e ef Ve SA e N ennsdS 6 3
VAL ERR P ¢ VY- pr ol Joyeds
VAR - N4 - A5y HDL s yulS
VeV VA A HbA1C

U JgrimdS oy BL | Glie 5 ot 5IUT 0l 3

2 sl 4 a8 g5k sl s 4 Sl Sy g e
AL 09,5 30 28,5 1,8 By ol Jg S Rl oy
pre S paelS 6 5 T JLs 4 g 0 oo plp VY Shois,
S iy NS5 5 B 0l o sl 4 a5 csls 8
Ll adoe plp Vit PA Ghigas, 3V 0,5 )0 285 13
SLass) ©ob LHDALC yizee g HDL g ilS (l5me oy

Dgud o Sae

-y

95 P Sl Gline 36 (o) p caalllae cpl 5l Ban

Olie asdllas (0] j0 090 Solhs Slgis, calize Ol> o
ad> 5o L podite bL | oy Sy 565 9 06 Jg S
HBALC g HDL Jo S oliee (Hy wtls (sulos Shsis,
5 Miccoli aalllas ;5 axisls cnbs Shgasd, als e b L3
sDoman adlas 5T g5 colis U Lo PA 59, 5 - o), San
St Gl L Leadly o Jy S o 55 ol LSen
"ETDRS 05,5 aslllas ;o .2oils puiiins abul, oubs Sl
Golel (598 alal, I 5T £65 Cubis 4 dice Jlos YV (55,


www.SID.ir

sRbo Slod; g seddymle - (28 g 8 XS

SUosis, sl o laite ol 6 51 isds ) sl oo
adox I Oladllas g5 cpl slacgogaze I cpl as” aidly b
il oo Lo anllas

slambs aodol jley o b cubs Shsid, o alal,
cle ay Lol 50UT 5 T sgmmg 5 ol 00l s SIS LS
13 colo ooyl 8 3l coma 1) Ko Julge 10l ) puitinns alal,
Gl Koo a5 i (g Lol 3IUT o lg cobio a Ml oyle e
o=l slacasgasme ;K0 5lacil adllas pl glp uogame
pae Jdo cl (1 Sas 4 ol diges slasd 04 o canllas
Sy SR a8l Shgis; a0 b b pie I pae LLS
L SsYsb oloj D 5 5k diged o2 b gy Slalllas
o=l o sl Shigs) 50 S sloseite ;538 S
5L )90 pgat

POl

1. Powers AC. Diabetes Melitus. In: Braunwald F, Longo KH,
Lascalzo J. Harrison's Principles of Internal Medicine. 17th
ed. 2008: Chap. 338, 2287-2289.

2. Diabetic Retinopathy in Liesegang TJ, Skuta G L, Cantor L
B: American academy of ophthalmology. Basic and
Clinical Science Course. Retina and Vitreous, Sec 12, Chp
5, USA: 2007-2008;12:99-119.

3. Larsson LI, Alm A, Lithner F, Dahlen G, Bergstrom R. The
association of hyperlipidemia with retinopathy in diabetic
patients aged 15-50 years in the county of Umea. Acta
Ophthalmol Scand 1999;77:585-591.

4.  Dornan TL, Carter RD, Bron AJ, Turner RC, Mann JI. Low
density lipoprotein cholesterol: an association with the
severity of diabetic retinopathy. Diabetologia 1982;22:167-
170.

5. Miccoli R, Odello G, Giampetro O, Marchetti P, Cristofani
R, Penno G, et al. Circulating lipid levels and severity of
diabetic retinopathy in type 1 diabetes mellitus. Ophthalmic
Res 1987;19:52-56.

6.  Ferris FL 3rd, Chew KY, Hoogwerf BJ. Serum lipids and
diabetic retinopathy. Early Treatment Diabetic
Retinopathy Study Research Group. Diabetes Care
1996;19:1291-1293.

7. Chew EY, Klein ML, Ferris FL 3rd, Remaley NA, Murphy
RP, Chantry K, et al. Association of elevated serum lipid
levels with retinal hard exudate in diabetic retinopathy.
Early Treatment Diabetic Retinopathy Study (ETDRS)
Report 22. Arch Ophthalmol 1996;114:1079-1084.

8. Klein BE, Moss SE, Klein R, Surawicz TS. The Wisconsin
Epidemiologic Study of Diabetic Retinopathy, XIII:
Relationship of serum cholesterol to retinopathy and hard
exudate. Ophthalmology 1991;98:1261-1265.

9. Sjolie AK, Stephenson ], Aldington S, Kohner E, Janka H,
Stevens L, et al. Retinopathy and vision loss in insulin-
dependent diabetes in Europe. The EURODIAB IDDM
Complications Study. Ophthalmology 1997;104:252-260.

3 "Wisconsin a_slas a_Lox 350 Sl alllas , =ST M5
9 Marshal a_sJlas 4 *EURODIAB IDDM Coplication Study
bl s\AO‘)lS.o.m 4 Stratton WO\)&M 5 Dowse ‘w&l)ls.m
D95 358 ignd S5 5 (s Slgi; Sk O 5 Sstes
Slogad; @al g HALC 1y jlo g alayl) pae .ol onaliv
e a8 1y o il Le aslllas (o (g8 alads wuld ubo
@ op o 6 J5 S g peddS6 5 (Jg il (5,256 HDALC
Foo Rl Slhigid, &by 0 Jituwe Gloprie (lgie
el Lowdly slaasd YL oo o] awgs a5 6,55k gy
St (Ao (295 4 93 Wigdso (2L (Slskd) o)
33 ool ol g ool S e ¢ codnd pols Y| Ll
il Slogid, 8l Gull g By ye Ol )l el waeasdy
HBAIC Ly 5 p s sl iz (siseS slo iales] -igd o

10. Sinav S, Onelge MA, Onelge S, Sinav B. Plasma lipids and
lipoproteins in retinopathy of type I (insulin-dependent)
diabetic patients. Ann Ophthalmol 1993;25:64-66.

11. Shoja MR, Mahdavi M, Maanaviat MR, Basharaty MR.
Serum lipids and diabetic retinopathy. Tehran University
Medical Journal 2007;64:57-64.

12. Marshall G, Garg SK, Jackson WE, Holmes DL, Chase HP.
Factors influencing the onset and progression of diabetic
retinopathy in subjects with insulin-dependent diabetes
mellitus. Ophthalmology 1993;100:1133-1139.

13. Weber B, Burgh W, Hartmann R, Horener G, Malchus R,
Oberdisse U. Risk factors for the development of
retinopathy in children and adolescents with type I
(insulin-dependent) diabetes mellitus. Diabetologia
1986;29:23-29.

14. Lloyd CE, Klein R, Maser RE, Kuller LH, Becker DJ,
Orchard TJ. The progression of retinopathy over 2 years:
the Pittsburgh Epidemiology of Diabetes Complications
(EDC) Study. ] Diabetes Complications 1995;9:140-148.

15. Kordonouri O, Danne T, Hopfenmuller W, Enders I,
Hovener G, Weber B. Lipid profiles and blood pressure:
are they risk factors for the development of early
background retinopathy and incipient nephropathy in
children with insulin-dependent diabetes mellitus? Acta
Paediatr 1996;85:43-48.

16. Diabetic Retinopathy Study Research Group. Design
methods and baseline results. DRS report no. 6. Invest
Ophthalmol 1991;21:149-209.

17. Dowse GK, Humphrey ARG, Collins VR, Plehwe W,
Gareeboo H, Fareed D, et al. Prevalence and risk factor for
diabetic retinopathy in the multiethnic population of
Mauritius. Am | Epidemiol 1998;147:448-457.

18. Stratton I, Kohner EM, Aldington SJ, Tuner RC, Holman
RR, Manley SE, et al. UKPDS 50: Risk factor for incidence
and progression of retinopathy in type II diabetes over 6
years from diagnosis. Diabetologia 2001;44:156-163.

A4


www.SID.ir

