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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 

27.34±6.73 months per patient and the mean interval period was 273±320 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), 
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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% CI: 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, hemoglobinA1c (BLOOD_HbA1c) 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% 

CI: 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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摘  要 

目的： 

考慮換藥和組合用藥的情況，分析 metformin，磺脲類藥物（SU），苯甲酸

衍生物類促泌劑（MG），acarbose，pioglitzone，rosiglitazone 和胰島素對台灣 II

型糖尿病患者心血管疾病患病風險的影響。 

 

方法： 

本研究是回顧性隊列研究，基於“台灣全民健保糖尿病給付改善方案試辦計

畫”，2003 年 11 月 1 日至 2009 年 2 月 28 日的資料庫。納入 71,552 位糖尿病成

年新病例。將研究對象在觀察期內的降糖藥用藥分成不同的區間，包括單藥區

間：metformin，磺脲類藥物，苯甲酸衍生物類促泌劑，acarbose，pioglitazone， 

rosiglitazone，胰島素，以 metformin 單用為對照組；雙藥區間：含有 piolitazone

的雙藥用藥，含有 rosiglitazone 的雙藥用藥，以含有 pioglitazone 的雙藥用藥為對

照組；三藥區間：含有 pioglitazone 的三藥用藥，含有 rosiglitazone 的三藥用藥，

以含有 pioglitazone 的三藥用藥為對照組。相同的用藥區間歸為一組。效果事件

是第一次發生的心血管事件，包括心肌梗塞、充血性心力衰竭和缺血性心臟病。

採用 Cox 比例風險模型，依次增加纳入变量，計算不同用藥區間之間的風險比

及其 95%置信區間。 

 

结果： 

71,552 位研究對象共有 173,379 個用藥區間，平均每位病人追蹤 27.34±6.73

個月，平均每個用藥區間追蹤 273±320 天，共發生 1,797 件心血管事件。當第一

個模型納入處方開立年齡、性別、糖尿病病史等三個變量，磺脲類（P=0.0316）、

胰島素（P<0.0001）、苯甲酸衍生物類促泌劑（P=0.0112）引起心血管疾病的風

險顯著高於 metformin，与 metformin 的風險比分别是 1.192（95%CI：1.016，

1.399），3.275（95%CI：2.618，4.097），1.441（95%CI：1.087，1.911）。而 acarbose

（P=0.4227）、pioglitazone（P=0.5905）和 rosiglitazone（P=0.4337）與 metformin

比較均無顯著性差異。在第一個模型的基礎上，增加有無降糖藥用藥史、降血脂

藥用藥史、有無降脂藥用藥史等，磺脲類（P=0.0255）、胰島素（P<0.0001）、苯
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甲酸衍生物類促泌劑（P=0.0114）引起心血管疾病的風險顯著高於 metformin，

與 metformin 的風險比分别是 1.200（95% CI：1.023，1.409），3.059（95% CI：

2.437，3.839），1.444（95% CI：1.086，1.919）。而 acarbose（P=0.3693）、pioglitazone

（P=0.6505）和 rosiglitazone（P=0.3317）與 metformin 的比較均無顯著性差異。

在第二個模型的基礎上，增加納入身體質量指數（BASE_BMI）、血壓收縮壓

（BASE_SBP）、血壓舒張壓（BASE_EBP）、糖化血色素（BLOOD_HbA1c）、三

酸甘油酯（g_TG）等變量，僅有胰島素（P<0.0001）引起心血管疾病的風險顯

著高於 metformin，與 metformin 的風險比是 3.641（95% CI：2.138，6.201）。磺

脲類（P=0.1865）、苯甲酸衍生物類促泌劑（P=0.5948）、acarbose（P=0.3836）、

pioglitazone（P=0.9786）和 rosiglitazone（P=0.7635）與 metformin 比較均無顯著

性差異。rosiglitazone 與 pioglitazone 的比較，無論是單藥、雙藥還是三藥，在上

述三個模型中均無顯著性。 

 

結論： 

本研究發現磺脲類藥物、苯甲酸衍生物類促泌劑在第一、二個模型中具有顯

著的高心血管風險，胰島素在三個模型中均有顯著的高心血管風險。雖然本研究

的觀察期較短，但對亞洲糖尿病患者的降糖藥用藥風險具有一定的參考價值。 

 

關鍵字：II 型糖尿病、降血糖藥、心血管病風險、區間、換藥 
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