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BackgroundBackground
1. Cardiovascular disease is one of the important  leading 1. Cardiovascular disease is one of the important  leading 

cause of deaths in Type 2 diabetic patients.cause of deaths in Type 2 diabetic patients.

2. As a result of dramatic increase in implantation 2. As a result of dramatic increase in implantation 
numbers, innumbers, in--stentstent restenosisrestenosis has been significant has been significant 
clinical and socioclinical and socio--economic problems.economic problems.

3. The in3. The in--stentstent restenosisrestenosis rate after coronary rate after coronary stentingstenting has has 
reached up to 45reached up to 45--50 % in type 2 DM patients comparing 50 % in type 2 DM patients comparing 
to 15to 15--25% in non25% in non--diabetic patients.diabetic patients.

4. The most effective treatment modality for in4. The most effective treatment modality for in--stentstent
restenosisrestenosis has not yet identified.has not yet identified.
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Approaches for Restenosis Approaches for Restenosis 
PreventionPrevention

Injury Inflammation Migration Proliferation Healing

Reduce injury 1. Enhance biocompatibility

- Stent design
- Surface 

modification
- Low 
pressure

- Medical selection
- Surface 

modification

2. Anti-inflammatory
- Dexamethasone
- Methyl-
prednisolone

Antimigratory
MMP
inhibitors:
- Batimistat

Antiproliferative
- Rapamycin
- Paclitaxel
- Angiopeptin

Promote healing 
& reendotheliali-
zation
- VEGF



AtherogenicAtherogenic Effects of PPAREffects of PPARγγ LigandsLigands
in the Vasculaturein the Vasculature
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Study PurposeStudy Purpose

•• To investigate the preventive effect of PPARTo investigate the preventive effect of PPAR--
γγ agonist, agonist, rosiglitazonerosiglitazone on on restenosisrestenosis after after 
coronary coronary stentingstenting in type II DM patients.in type II DM patients.

•• Primary endpoint : Primary endpoint : 
=> 6 month follow=> 6 month follow--up angiographic binary up angiographic binary 

restenosisrestenosis raterate
Choi D, Diabetes Care vol27, 2004



Subjects (I)Subjects (I)
•• Inclusion criteria :Inclusion criteria :

-- Type II DM patients undergoing coronaryType II DM patients undergoing coronary
stentingstenting at YUMC (Nov. 2001 ~ Dec. 2002)  at YUMC (Nov. 2001 ~ Dec. 2002)  

•• Exclusion criteria :Exclusion criteria :
-- LVEF < 40% or evidence of CHFLVEF < 40% or evidence of CHF
-- GOT/GPT > 2 x upper limit of normal rangeGOT/GPT > 2 x upper limit of normal range
-- Cr > 2.0 mg/DL   Cr > 2.0 mg/DL   
-- Previous CABGPrevious CABG
-- Primary PTCAPrimary PTCA

Choi D, Diabetes Care vol27, 2004



Subjects (II)Subjects (II)

•• RosiRosi group : n =  47  group : n =  47  
=> angiographic follow=> angiographic follow--up : n = 38up : n = 38

•• Control group : n = 48  Control group : n = 48  
=> angiographic follow=> angiographic follow--up : n = 45up : n = 45

Choi D, Diabetes Care vol27, 2004



Study design and Method

• Prospective, Randomized study

• Anthropometry, Serologic lab : initial and 6 month

• Rosiglotazone : at least 8mg before angiography, 
and daily 4mg for 6months.

• Control Blood Sugar : continue individual 
conventional therapy (sulfonylurea, biguanide, 
insulin) 

Choi D, Diabetes Care vol27, 2004



Baseline CharacteristicsBaseline Characteristics

NSNS2.922.92±±1.981.982.012.01±±1.331.33hsCRPhsCRP (mg/L)(mg/L)
NSNS669.2669.2±±127.4127.4580.3580.3±±101.7101.7Free fatty acid (Free fatty acid (µµmol/L)mol/L)
NSNS167.7167.7±±60.860.8159.5159.5±±55.155.1Triglyceride (mg/Triglyceride (mg/dLdL))
NSNS38.938.9±±11.011.041.141.1±±10.910.9HDLHDL--cholesterol (mg/cholesterol (mg/dLdL))
NSNS190.5190.5±±37.637.6191.1191.1±±48.948.9Total cholesterol (mg/Total cholesterol (mg/dLdL))
NSNS5.605.60±±2.702.704.974.97±±2.512.51Fasting insulin (Fasting insulin (µµU/U/mLmL))
NSNS7.797.79±±1.301.307.727.72±±1.131.13HbA1c (%)HbA1c (%)
NSNS160.3160.3±±34.434.4150.3150.3±±28.428.4Fasting glucose (mg/Fasting glucose (mg/dLdL))
NSNS24.924.9±±2.962.9624.824.8±±3.353.35BMI (kg/cmBMI (kg/cm22))
NSNS7.57.5±±4.94.97.27.2±±3.83.8DM duration (years)DM duration (years)
NSNS60.960.9±±9.39.359.959.9±±9.39.3Age (years)Age (years)
NSNS38 (24/14)38 (24/14)45 (34/11)45 (34/11)No. (male/female)No. (male/female)
PPRosiglitazoneRosiglitazoneControlControl

Choi D, Diabetes Care vol27, 2004



MedicationsMedications

10 (26.3)10 (26.3)15 (35.7)15 (35.7)αα--glucosidaseglucosidase inhibitorinhibitor

21 (55.3)21 (55.3)22 (52.3)22 (52.3)BiguanidesBiguanides

25 (65.8)25 (65.8)26 (61.9)26 (61.9)SulfonylureasSulfonylureas

34 (89.5)34 (89.5)38 (90.5)38 (90.5)AntiplateletAntiplatelet agentsagents

28 (73.7)28 (73.7)30 (71.4)30 (71.4)ACE inhibitorsACE inhibitors

31 (81.6)31 (81.6)37 (88.1)37 (88.1)HMGHMG--CoACoA reductasereductase
inhibitorinhibitor

NSNSTreatments: No. (%)Treatments: No. (%)

PPRosiglitazoneRosiglitazoneControlControl

Choi D, Diabetes Care vol27, 2004



Baseline Angiographic Baseline Angiographic 
CharacteristicsCharacteristics

<0.05<0.0519.0219.02±±6.096.0916.4816.48±±5.165.16Lesion length (mm)Lesion length (mm)
NSNS74.474.4±±15.815.879.479.4±±12.812.8Diameter Diameter stenosisstenosis (%)(%)

NSNS0.830.83±±0.570.570.650.65±±0.410.41Minimum lumen diameter Minimum lumen diameter 
(mm)(mm)

NSNS3.163.16±±0.490.493.153.15±±0.490.49Reference diameter (mm)Reference diameter (mm)
11Left main Left main 
12121414RCARCA
881313LCXLCX

29292929LADLAD
NSNS50505656StentedStented coronary vesselscoronary vessels
PPRosiglitazoneRosiglitazoneControlControl

Choi D, Diabetes Care vol27, 2004



PostPost--stentingstenting Angiographic DataAngiographic Data

NSNS2.302.30±±0.530.532.452.45±±0.570.57Acute gain (mm)Acute gain (mm)
NSNS2.252.25±±4.444.442.492.49±±4.264.26Diameter Diameter stenosisstenosis (%)(%)
NSNS3.133.13±±0.480.483.103.10±±0.430.43MLD (mm)MLD (mm)

PostPost--stentingstenting
NSNS20.2820.28±±5.735.7318.4018.40±±4.754.75StentStent length (mm)length (mm)
NSNS3.293.29±±0.410.413.243.24±±0.420.42StentStent diameter (mm)diameter (mm)
PPRosiglitazoneRosiglitazoneControlControl

Choi D, Diabetes Care vol27, 2004



FollowFollow--up Biochemical up Biochemical 
CharacteristicsCharacteristics

Baseline             FUBaseline             FUBaseline             FUBaseline             FU

2.922.92±±1.98   0.621.98   0.62±±0.440.442.012.01±±1.33   1.791.33   1.79±±1.221.22hsCRPhsCRP (mg/L)(mg/L)
669.2669.2±±127.4   492.0127.4   492.0±±101.4101.4580.3580.3±±101.7   548101.7   548±±95.695.6Free fatty acid (Free fatty acid (µµmol/L)mol/L)

1.891.89±±0.69   1.340.69   1.34±±0.440.441.801.80±±0.62   1.430.62   1.43±±0.69    0.69    Triglyceride (Triglyceride (mmol/lmmol/l))
1.011.01±±0.28   1.120.28   1.12±±0.210.211.061.06±±0.28   1.140.28   1.14±±0.270.27HDLHDL--cholesterol (cholesterol (mmol/lmmol/l))
40.240.2±±19.4   34.519.4   34.5±±19.719.735.735.7±±18.0   34.218.0   34.2±±18.918.9Fasting insulin (Fasting insulin (pmol/lpmol/l))
7.797.79±±1.30   7.171.30   7.17±±0.980.987.727.72±±1.13   7.231.13   7.23±±0.930.93HbA1c (%)HbA1c (%)
8.908.90±±1.91   7.351.91   7.35±±1.89 1.89 8.348.34±±1.58   6.871.58   6.87±±1.521.52Fasting glucose (Fasting glucose (mmol/lmmol/l))

RosiglitazoneRosiglitazoneControlControl

Choi D, Diabetes Care vol27, 2004



FollowFollow--Up Angiographic DataUp Angiographic Data

0.030.0317.617.638.238.2RestenosisRestenosis rate (%)rate (%)
0.0140.0140.290.29±±0.310.310.490.49±±0.420.42Loss indexLoss index
0.0050.0050.650.65±±0.730.731.201.20±±0.970.97Lumen loss (mm)Lumen loss (mm)

0.0040.00423.0023.00±±23.4023.4040.6040.60±±31.9031.90Diameter Diameter StenosisStenosis (%)(%)

0.0090.0092.492.49±±0.880.881.911.91±±1.051.05MLD (mm)MLD (mm)

PPRosiglitazoneRosiglitazoneControlControl

Choi D, Diabetes Care vol27, 2004



Clinical FollowClinical Follow--Up DataUp Data

0.2573MACE

73Target lesion 
revascularization

01*MI
00Death 

ppControlControlRosiRosi

* MI due to subacute thromosis

at 6 months

Choi D, Diabetes Care vol27, 2004
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Rosiglitazone: effect on carotid IMT 
progression

IMT = intima-media thickness
Patients with clinically stable coronary artery disease without diabetes 
RSG dose 4 mg/day for initial 8 weeks; 8 mg/day for remaining 40 weeks
*P = 0.03 vs. PBO Sidhu JS, et al. Arterioscler Thromb Vasc Biol 2004; 24:930–934.
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Baseline           0.815 0.823
n =              41 39

0

0.01

PBO RSG

0.02

0.03

0.04

Error bars = SE

Progression rate 
(mm/48 weeks) =            0.031 – 0.012*



Conclusion
• In this study, rosiglitazone has dramatically 

reduced restenosis rate of CAOD pateints
with coronary stenting in Type 2 diabetes.

• In type 2 diabetes patients with CAOD, using 
PPAR-γ agonist, not only for glucose lowering 
and insulin sensitizing effect, but also for anti-
inflammatory effect, has to be strongly 
considered.


