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Abstract— Rosiglitazone is an anti-diabetic drug which 

reduces insulin sensitivity by activating the formation of 

insulin-responsive genes by binding to PPARγ receptor by 

giving agonist activity. Although it has glucose lowering 

ability, several research outcomes provide data that revealed 

that it increases the risk of cardiovascular disease based on 

which use of this drug was restricted. But, several types of 

research imply no risk of CV associated with the drug and 

evaluating that, its restriction was lifted. However, it is 

reported to have other side effects including hepatotoxicity 

and weight gain. This article summarizes the history of 

rosiglitazone and discusses the association of cardiovascular 

disease, hepatotoxicity and weight gain with the rosiglitazone 

therapy. 
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I. INTRODUCTION 

Rosiglitazone is a drug administered orally to reduce glucose 

level in blood in type-2 diabetic patients mainly and it 

belongs to thiazolidinediones class [1]. Common 

characteristics responsible for type-2 diabetes is insulin 

resistance and rosiglitazone act by improving insulin 

sensitivity and thus, improving glycemic control [2] 

Rosiglitazone is an agonist for peroxisome proliferator-

activated receptor-gamma (PPARγ) which is found in the 

target tissues for insulin and upon activation, PPARγ operates 

the transcription of genes responsible for insulin response 

who regulate glucose production, transport, and utilization 

and thus, improves insulin sensitivity [3]. However, there are 

several side effects such as increased risk of cardiovascular 

diseases, weight gain, hepatotoxicity etc. are associated with 

the drug [4]. Among these, the most controversial side effect 

is cardiovascular disease in case of which some research 

article reported to be associated with the drug and some 

research article denied it. Based on these research outcomes, 

FDA once restricted its use then again lifted its restriction. 

The purpose of this article is to discuss the timeline of 

rosiglitazone where it was introduced in the market, restricted 

and then the restrictions lifted, also the research outcomes 

which revealed whether this drug is associated with 

cardiovascular diseases or not and also research and case 

report showing association of rosiglitazone with 

hepatotoxicity and weight gain. 

II. HISTORY 

The drug rosiglitazone was first approved in the market by 

FDA in 1999 as an anti-diabetic agent. Despite its beneficial 

effect in lowering blood glucose level, a Meta-analysis study 

published in New England Journal of Medicine in 2007 

revealed the risk of cardiovascular disease risk associated 

with the drug. Upon criticization, an updated Meta-analysis 

by the same researchers was published in JAMA Internal 

Medicine where it again claimed the association of the drug 

with cardiovascular diseases. After that, FDA restricted the 

use of the drug [5] where it was completely banned in the 

European market by EU on 2010 [6]. Based on a RECORD 

study published in The Lancet on 2009 which was funded by 

GlaxoSmithKline, the manufacturer of the drug, where it 

stated no association of the drug with CV diseases, FDA 

decided the removal of restrictions on the drug on 2013 [7]. 

In 2015, FDA removed its restriction on the drug [8]. 

 
Fig. 1: Timeline of Rosiglitazone 

III. CARDIOVASCULAR DISEASE RISK WITH ROSIGLITAZONE 

Several studies revealed the association of rosiglitazone with 

cardiovascular disease. Among them, most prominent were 

Meta-analysis of Nissen & Wolski (2007) which included 42 

trials meeting inclusion criteria among 116 relevant studies 

and the average age was 56 years. This study revealed the 

increased risk of myocardial infarction with the use of 

rosiglitazone and others cardiovascular diseases. After 

comparison with control group, in the group treated with 

rosiglitazone, the odds ratio for myocardial infarction was 

1.43 (95% confidence interval [CI], 1.03 to 1.98; P = 0.03), 

for death from cardiovascular causes was 1.64 (95% CI, 0.98 

to 2.74; P = 0.06) [10]. However, this study was subjected to 

several criticize. According to McCullough and Lepor 

(2007), as this meta-analysis eliminated trial where no 

cardiovascular disease occurred it increased the proportions 

of myocardial infarction and death in both the rosiglitazone 

group and the “control” group to a level below 1% [11]. Then 

another revised Meta-analysis was published Nissen & 

Wolski (2010). The study was conducted on 56 trials, 

including 35,531 patients: 19,509 receiving rosiglitazone and 

16,022 patients received controlled therapy. Those taking 
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rosiglitazone had increased risk of MI (OR, 1.28; 95% 

confidence interval [CI], 1.02- 1.63; P=.04) but they do not 

have the risk of cardiovascular mortality (OR, 1.03; 95% CI, 

0.78-1.36; P=.86). Conducting the analysis in a different way 

by picking up trials according to allocation ratios caused 

insertion of studies with no events, producing parallel results 

for MI (OR, 1.28; 95% CI, 1.01-1.62; P=.04) and 

Cardiovascular mortality (OR 0.99; 95% CI, 0.75-1.32; 

P=.96). Their study further insisted the association of 

rosiglitazone with myocardial infarction but not with the CV 

mortality [12]. Several other studies implied an increased risk 

of cardiovascular disease. In a study where 4447 people with 

type 2 diabetes on metformin or sulfonylurea were treated 

with rosiglitazone or combination of metformin and 

sulphonylurea, the events of heart failure in case of 

rosiglitazone group were doubled [13]. Based on these studies 

FDA restricted the use of these drugs on 2010. However, 

several studies implied no association of this drug with 

cardiovascular toxicity. Veterans Affairs Diabetes Trial 

(VADT) implied that rosiglitazone does not lead to high risk 

of Myocardial Infarction [14]. A Rosiglitazone Evaluated for 

Cardiac Outcomes and Regulation of Glycaemia in Diabetes 

(RECORD) study revealed that rosiglitazone does not 

increase the risk of morbidity or mortality due to 

cardiovascular disease compared with other glucose-

lowering agent [15]. Based on the evaluation of this 

RECORD trial FDA lifted the restriction on rosiglitazone. 

IV. HEPATOTOXICITY AND WEIGHT WITH ROSIGLITAZONE 

Rosiglitazone is revealed to be associated with other side 

effects. In 2000, clinical characteristics of a case report of a 

patient of 69 years taking rosiglitazone who had developed 

liver failure after 21 days of therapy had been reported [16]. 

Another case report of a patient of 61 years old taking 

rosiglitazone developed hepatic toxicity were found [17]. A 

case series study also revealed risk associated with 

rosiglitazone and hepatic toxicity [18]. This drug is also 

reported to increase body weight. A RECORD study implied 

risk of body weight increase with rosiglitazone when 

compared with sulphonylurea and metformin [19]. There had 

been a report of weight increase (1.12 ± 0.05g where n=21) 

in mice after treatment of rosiglitazone for 4 days [20]. Sixty-

six type 2 diabetic patients on insulin monotherapy were 

given insulin alone, insulin with acarbose, insulin with 

metformin and insulin with rosiglitazone groups for 6 months 

period and occurrence of weight gain were reported greatly 

in insulin plus rosiglitazone group (4.6 kg) [21]. 

V. CONCLUSION 

According to above discussion, it can be implied that 

researches supporting the association of risk of 

cardiovascular disease is present and also research claiming 

it does not increase the risk of CV disease is also present 

which makes the safety of rosiglitazone undetermined and 

controversial. However, FDA once restricted the use of this 

drug by considering the hazardous effects claimed by several 

researches and then again, it lifted those restrictions by 

evaluating the research investigation of the manufacturer 

claiming no relation of the drug with CV mortality and 

morbidity. However, rosiglitazone is reported to be 

associated with hepatotoxicity and weight loss also. 
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