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Background

Microvascular and macrovascular complications are common in type 2 diabetes
mellitus (DM). Thiazolidinedione (TZD), a synthetic activator of PPARY, is not only
an insulin sensitizer but also an activator in adipose transcriptional regulation and
anti-inflammatory process. Though accumulated scientific evidence supports the
anti-inflammatory effects on DM subjects, it remains unclear whether TZD can
provide similar effects on pre-DM with documented coronary artery disease (CAD).
Materials and Methods

We performed a randomized, double blind, placebo-controlled study to examine

whether TZD can have beneficial effects on inflammatory and insulin sensitivity
biomarkers among adults with pre-DM with angiographic documented CAD. Among
total 105 patients with CAD, 46 of them had pre-diabetes and were randomly assigned
to receive pioglitazone 4mg (TZD group, n=23) or dummying placebo (placebo group,
n=23). The median follow-up period was 2 years. Biomarkers were taken before the
trial and 6 months later, respectively. Regarding insulin resistance, resistin and
adiponectin were measured; chemokine ligand/monocyte chemotactic protein-1
(CCL/MCP1), secretary phospholipases A, (sPLA;) and high-sensitivity C-reactive
protein (hsCRP) were analyzed for inflammation status changes. The primary
end-point was defined as the diagnosis of diabetes mellitus or major cardiovascular
events, including myocardial infarction, overt heart failure, and surgery or coronary
intervention for CAD.
Results

The mean age was 66.8+£0.5 years, and 84% were men with similar baseline



characteristic profile including age, gender, family history, body weight, and disease
severity between the TZD and placebo groups. In the TZD group, insulin sensitivity
profile improved significantly with decreased resistin (before vs. after: 3.56+2.16 vs.
2.83+1.92 ng/ml, A=-20.6%, p<0.05) and increased adiponectin (before vs. after:
585843139 vs. 20552+15980 ng/ml, A=+250%, p<0.01), which remained similar for
placebo group (resistin: before vs. after: 2.33+1.89 vs. 2.18+1.56 ng/ml; adiponectin:
before vs. after: 4773+2103 vs. 5372+£2595 ng/ml, both p>0.05; respectively).
Regarding inflammatory profiles, most markers including CCL/MCP1 (before vs.
after: 357.7485.8 vs. 295.3+41.4 pg/ml, A=-17.4%) and hsCRP (before vs. after:
3508+0.597 vs. 1671+£0.597 ng/ml, A=-49.3%) (both p<0.05).

However, some paradoxical changes regarding our hypothesis were not observed
on several pro-inflammatory markers, including sCD40 ligand (before vs. after:
391343635 vs. 7138+6108 pg/ml) and sPLA, (before vs. after: 2114+£899 vs.
26151511 pg/ml) (both p<0.05). Those paradoxical phenomenons deserved further
investigation to elucidate the possible mechanisms during TZD treatment. In the
major cardiovascular events, one patient was observed with progression to DM, one
had AMI event with heart failure, one received bypass surgery and another patient
received additional coronary intervention procedure. All these major cardiovascular
outcome happened significantly greater among placebo group, but none in the TZD
group (palcebo vs. TZD group: 17.3% (4/23) vs. 0% (0/23), p=0.038 by Log-Rank
test for Kaplan-Mier survival analysis).

Conclusion

For the first time, we successfully demonstrated that long-term use of TZD could
reduce the insulin resistance and major cardiovascular events, as well as novel
inflammatory biomarkers, including CCL/MCP1 and hsCRP among those with
pre-diabetes with documented CAD. These observational results may imply the role
of TZD in the secondary prevention of cardiovascular events at an earlier stage, which

is currently not the indication for TZD therapy.
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factor & R TZD P value
(n=12) (n=14)

& 4 (years) 6349.62 70.14+9 0.062
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variation Te R A e fe P value
Resistin % @& (ng/ml) 2.33+1.89 2.18+1.56 0.688
TZD (ng/ml)  3.56+2.16 2.83+1.92 0.027*
Adiponectin % & (ng/ml) 4773+2103 537242595 0.175
TZD (ng/ml)  5858+3139 20552+15980 0.002%*
RBP-4 % B (ng/ml)  1394+183 1469+309 0.369
TZD (ng/ml) 1495265 1455200 0.488
MPO % /A& (ng/ml) 723442424 97.94+115.36 0.462
TZD (ng/ml)  94.60+48.68 63.02+27.16 0.043*
MIF % A (ng/ml)  32.15+11.01 26.83+7.93 0.095
TZD (ng/ml)  28.72+8.89 25.73+7.22 0.467
sCD40 ligand % &#| (pg/ml) 5680+3623 9163+5752 0.177
TZD (pg/ml) 391343635 7138+6108 0.168
CCL/MCPI % /A (pg/ml)  349.7+114.4 343.3+122.0 0.767




TZD (pg/ml)  357.7+85.8 295.3+41.4 0.014%*
sPLA2 % @# (pg/ml) 22524988 1764+947 0.091

TZD (pg/ml)  2114+899 2615+1511 0.283
hsCRP* % & (ng/ml)  2672+0.637 2781+0.637 0.583

TZD (ng/ml)  3508+0.597 1671+0.597 0.035*
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3AEELN 5 H -



LR I it

o 18 =2.18+1.56 ng/ml P >0.05

e 6 =2.83£1.92 ng/ml P<0.05
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i fr e =4773£2103 5 6 =5372+2595 ng/ml P>0.05

7o fr an = 585843139 V5 o =20552+15980 ng/ml P <0.01
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e 6 = 14694309 ng/ml P >0.05

e {6 = 14554200 ng/ml P >0.05
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4. CCL/MCPI1: =% & ipf v =349.7x114.4 ;5% ¢ =343.3£122.0 pg/ml P >0.05
TZD: s # =357.7485.8 5% {4 =295.3+41.4 pg/ml P <0.05
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P-value = 0.0384*



