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ABSTRACT
Objectives:
To assess the risk of cardiovascular diseases (CVDs) associated with metformin, SU,
MG, acarbose, pioglitazone, rosiglitazone and insulin in type 2 diabetic (T2D)

patients considering effects of multiple drug switching patterns.

Methods:

This retrospective cohort study was conducted from April 2004 to February 2009
using the Taiwan Pay-for-Performance Diabetes Registry (November 2003 to
February 2009). 71,552 adult newly-registered T2D patients were included.
Individuals’ antidiabetic treatment was categorized to montherapy (metformin,
sulphonylureas (SUs), meglitinides (MGs), acarbose, pioglitazone, rosiglitazone, and
insulin), two drug combination (pioglitazone dual combination and rosiglitazone
dual combination) and three drug combination (pioglitazone triple combination and
rosiglitazone triple combination). The reference group was metformin monotherapy,
pioglitazone dual combination and pioglitazone triple combination. The outcome
was cardiovascular event (myocardial infarction, ischemic heart disease
and congestive heart failure). Cox proportional hazard model was used to evaluate
CVD risk associated with different interval groups and adjusted for adding variables

in sequence.

Results

This study included totally 71,552 newly-registered T2D patients. 173,379
intervals and 1,797 events were identified. The mean follow-up duration was
27.3446.73 months per patient and the mean interval period was 2734320 days. In
model 1, when adjusting for age, gender and diabetic history, SU (P=0.0316), insulin
(P<0.0001) and MG (P=0.0112) were associated with significantly higher risk
of cardiovascular diseases than metformin and the Hazard Ratio (95% Confidence
Interval, 95% CI) were 1.192 (95% CI: 1.016, 1.399), 3.275 (95% CI: 2.618, 4.097)

and 1.441 (95% CI: 1.087, 1.911), respectively. But acarbose (P=0.4227),
1l
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pioglitazone (P=0.5905) and rosiglitazone (P=0.4337) were associated with
non-significant risk. In model 2, pus antidiabetic drug history, use of anti-hypertensive
and lipid-controlling drugs, SU (P=0.0255), insulin (P<0.0001), MG (P=0.0114) were
associated with significantly higher risk of cardiovascular diseases than metformin
and the Hazard Ratio (95% Confidence Interval, 95% CI) were 1.200 (95% CI: 1.023,
1.409), 3.059 (95% Cl: 2.437, 3.839), 1.444 (95% CI: 1.086, 1.919), respectively. But
acarbose (P=0.3693), pioglitazone (P=0.6505) and rosiglitazone (P=0.3317) were
associated with non-significant risk. In model 3, plus body mass index
(BASE_BMI), blood pressure, hemoglobinAlc (BLOOD HbAlc) and triglyceride
(g_TG), only insulin was associated with significantly higher risk of cardiovascular
diseases and the Hazard Ratio (95% Confidence Interval, 95% CI) were 3.641 (95%
Cl: 2.138, 6.201). But SU (P=0.1865), MG (P=0.5948), acarbose (P=0.3836),
pioglitazone (P=0.9786) and rosiglitazone (P=0.7635) were associated with
non-significant risk. Rosiglitazone was associated with —non-significant risk
of cardiovascular diseases as compared with pioglitazone when monotherapy, dual

and triple drug combination in all three models.

Conclusion:

This study suggests unfavourable risk profile of sulphonylureas compared to
metformin. SU and MG were associated with significantly increased risk
of cardiovascular diseases compared with- metformin in model 1 and model 2. Insulin
was associated with significantly increased risk of cardiovascular diseases compared
to metformin in all three models. Despite the shorter observational period, this study

may have implications for prescribing within antidiabetic drugs in Asia.

Keywords: Type 2 diabetes, Antidiabetic drugs, Cardiovascular diseases, Switch
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