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Avandia 

• 1997 – 2000: “life” of troglitazone, first TZD 

• 1999 Rosiglitazone (Avandia) approved for 

treatment of Type 2 DM 

• March 2000 Public Citizen petitions FDA to 

revise labeling on Avandia to reflect toxicities 

such as heart failure 

• 2005 GSK meta-analysis shows increased risk 

of MI 

• June 2007 Nissen meta-analysis: increased MI 

• July 2007 FDA Advisory Committee meeting: we 

testified that the risks clearly outweighed the 

benefits and advocated removing the drug from 

the market. 



 

 
 

• October 2008: Public Citizen petitions FDA 
to ban Avandia 

 

• October 2008: American/European 
Diabetes Associations committees 
recommend against use of Avandia 

 

• December 2008: FDA Guidance on 
cardiovascular risk with new agents to 
treat Type 2 DM 

 

Avandia 



Summary from Public Citizen October, 2008 

petition to ban Avandia 

The FDA is in possession of clear, unequivocal evidence that 

rosiglitazone causes a wide variety of toxicities. Many of 

these are life-threatening, such as heart attacks, heart failure, 

liver failure and, in addition, there are other toxicities which 

greatly harm the health of diabetics using this drug. These 

other toxicities include increased bone fractures, impairment 

of vision, anemia and edema. 

 

Unlike older treatments for diabetes which actually lessen the 

risk of heart attacks and all-cause mortality, such as 

metformin, rosiglitazone increases cardiovascular outcomes 

such as heart attacks and heart failure. 



Summary from Public Citizen October, 2008 

petition to ban Avandia (cont’d) 

The recent decrease in prescribing of rosiglitazone still leaves 

hundreds of thousands of people using this dangerous drug, 

thereby harming their health and increasing their risk of dying 

prematurely. In an unusual move, the American Diabetes 

Association and the European Association committee for the 

Study of Diabetes have concluded that for the treatment of 

diabetes, “given that other [treatment] options are now 

recommended, the consensus group members unanimously 

advised against using rosiglitazone.” 

 

The FDA has more than adequate legal authority to 

immediately start the process of removing this drug from the 

market in the U.S. Failure to do so will represent a 

dangerous dereliction of the agency’s responsibility as part of 

the Public Health Service. 



Institute of Medicine Statement of Drug Risk 

Assessment Before Considering Another RCT 

• “Accurately assessing the risks posed by and the 

potential benefits of a drug requires the use of a 

wide variety of scientific data, including findings from 

animal studies of toxicology, basic research (for 

example, mechanistic studies and structure–activity 

relationships), clinical trials, high-quality 

epidemiologic and health-services research (such as 

observational studies and meta-analyses), and 

postmarketing surveillance systems that detect and 

analyze adverse events.” 

IOM Statement: 7/13/10 FDA Hearing  



TZD Safety 

• Many early reports 

– Edema 

– Weight gain 

– Heart failure 
 

• Mechanism: 

– Stimulation of renal PPAR 

•  Na+ and H20 retention 

 
 

 



Pio vs. Rosi – 

Similar risks?  

• Pioglitazone: 

– Less potent than rosi at PPAR 

 

– More favourable effects on blood lipids 

 



Juurlink et al. BMJ 2009 

• Population-based cohort study  
• 2002 to 2008 

• Ontario residents  66 years of age 
 

• Pio n=16,951 

• Rosi n=22,785 
 

• Outcomes: 
• 1º: composite of CHF, AMI or all-cause mortality 

• 2º: each outcome individually 



Main Findings  

• Composite Outcome 

– Pioglitazone relative to rosiglitazone: 

• Adjusted HR 0.83 (95% CI 0.76 to 0.90) 

• NNT at 1 year:  93 

 

• Said differently: 
• We project one additional composite outcome for 

every 93 patients treated with rosiglitazone rather 

than pioglitazone for one year. 



Secondary Analyses 

• CHF (n=1330) 
• pio vs. rosi: adjusted HR 0.77 (0.69 to 0.87) 

• NNT = 120 (vs. 106 from Graham 2010) 
 

• AMI (n=698) 
• pio vs. rosi: adjusted HR 0.95 (0.81 to 1.11) 

• NNT = n/a 
 

• Death (n=1022) 
• pio vs. rosi: adjusted HR 0.86 (0.75 to 0.98) 

• NNT = 269 (vs. 222 from Graham 2010) 

 

 



However 

• Not an RCT 
• Perhaps the results simply reflect bias / 

confounding? 
 

• Consider: 
• Results very similar to Winkelmayer (Arch Int Med 

2008) and Graham (JAMA 2010) 

 

• Remarkable comparability of Rosi / Pio groups at 

baseline 

 



Burden of Harm 

• If one million patients receive rosiglitazone for 1 

year when they instead might have received 

pioglitazone: 

 

   ~ 8300 excess hospitalizations for heart failure         

    ~ 3700 excess deaths 

 

 



Conclusions 

• Among older patients with diabetes, 

rosiglitazone is associated with a 

significantly higher risk of heart failure and 

death compared to pioglitazone.   

 

• Given the lack of a therapeutic advantage, 

it is difficult to argue for continued use of 

rosiglitazone. 

 



Bottom Line 

• TZDs  
– CHF secondary to renal Na+ retention 

 

• Pioglitazone 
• Lower risk of CHF and all-cause mortality 

• No difference in MI  
 

• Rosiglitazone 
– Risk per million patients (above risk of using 

pioglitazone) 

» 8300 excess CHF  

» 3500 excess deaths 

 

 



Differences between rosiglitazone and 

pioglitazone: all unfavorable to rosiglitazone 

• Differential PPAR gamma agonist 

strengths 

• Differential Effects on lipids 

• Pre-Clinical FDA Pharm/Tox reviews 

• Observational studies, especially 

population-based as in Canada and U.S. 

• Meta-analyses of RCTs 

• RCTs: Was / is Tide needed ? 

 



“At the high dose, rosiglitazone produced various 

toxicities such as left atrial thrombosis, hydrothorax, 

cardiohypertrophy and elevations of hepatic enzymes 

….the various toxicities that were manifest by the top 

dose of rosiglitazone appear as long term clinical 

concern….. insufficient evidence to predict long- 

term effects of rosiglitazone in human, based on 

existing animal toxicological data…. Pharmacology 

recommends not to approve rosiglitazone for the 

proposed indication for long-term human use. ” 

------------------------------------------------------------------------- 

Same FDA pharmacologist reviewing pioglitazone 

animal data:  “Pharmacology recommends to approve 

pioglitazone (NDA21-073) for the proposed indication.” 

FDA Pharmacology Review: April 26, 1999 

 



FDA Pharmacology Review: April 26, 1999 

Comparison of lowest effective dose (LED) in dogs to the human dose 
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Singh, Loke, Furberg. Diabetes Care; May 2007 

2.10 



Kaul, et al Circulation; published online Feb 23, 2010; 



Current  (2013) FDA Meta-analysis of RCTs PDF page 146 



Current (2013) FDA Meta-analysis of RCTs PDF page 147 





Comments by some  of 12 Advisory Committee Members 
Voting to Ban Avandia at July, 2010 AC meeting 

• Dr. Furberg: Well, as I said, rosiglitazone has serious 
adverse effects. They overwhelmingly outweigh any 
benefit. The benefit is modest at best. And there are 
other treatment alternatives. So that's why I voted E 
[ban]. 

 

• Dr. Heckbert: This is Susan Heckbert. I voted E because 
rosiglitazone has no unique benefits that I could discern. 
And it has a safety problem in terms of myocardial 
ischemia, and, therefore, its benefits don't outweigh its 
risks. 



Comments by Advisory Committee Members Voting to 
Ban Avandia at July, 2010 AC meeting 

• Dr. Thomas, endocrinologist: this is an intersection, 
as someone mentioned between public policy and 
science. And when we look at it that way, we can't 
always have the absolute truth to make a decision. We 
have a lot of alternatives and, as a result, we can still 
take care of diabetes. There may be a few patients who 
do very well on rosiglitazone, but I can treat them other 
ways, and all the other endocrinologists can,  

 

• Dr. Woods:  I’m not sure REMS works  when the 
rubber hits the road, so I voted for E [a ban]. 



Comments by Advisory Committee Members Voting to 
Ban Avandia at July, 2010 AC meeting 

• Dr. Winterstein: This is Almut Winterstein. I think 
that the quality of pharmaceutical care that is 
delivered to patients is not as good as it could be. 
And I think we have a great opportunity here to 
protect patients from additional harm….because 
there are enough alternatives available 
 

• Dr. Fleming I voted E. There's very concerning      

data about safety with rosiglitazone. 

 



Comments by Advisory Committee Members Voting to 
Ban Avandia at July, 2010 AC meeting 

• Dr. Platt: Richard Platt. I think that there is 

reasonable evidence of meaningful risk. And I 

haven't heard meaningful evidence of -- substantial 

evidence of meaningful benefit. Therefore, from a 

public health perspective, it seems to me that it's a 

benefit that can be obtained from another drug. So 

from a public health perspective, I think that it's 

pretty clear that the public would be best served by 

not having the drug available.  



Comments by Advisory Committee Members Voting to 
Ban Avandia at July, 2010 AC meeting 

• Dr. Knowler: So I agree with everyone who's 

criticized the quality of the data that we have to 

go on. It is not adequate. But I took the 

approach, which I think was suggested, that we 

should apply the same standards as if this drug 

were coming up for approval. If it were coming 

up for approval, I have not seen data that would 

convince me it ought to be approved. 



Conflict “Resolution” between OND and OSE 
Date  OSE Finding OND Response  Resolution 

July 2007 Graham: withdraw 

rosiglitazone;  

Dal  Pan: “balance of 

benefits and risks 

do not favor 

        Rosiglitazone”  

Do not withdraw:  Woodcock: More 

warnings but stays 

on the market;  Ask 

GSK to do a study: 

TIDE (early ’08) 

October 2007 Dal Pan: “it is neither 

necessary nor 

appropriate to 

demand definitive 

statistical proof of 

a causal effect 

before taking 

regulatory action I 

support the overall 

conclusion that 

rosiglitazone be 

removed from the 

market.” 

Park: “the totality of 

data at present does 

not provide 

sufficient evidence 

to withdraw 

rosiglitazone from 

the market.” 

Woodcock (1/08): 

“Based on these 

findings, I do not 

believe that 

rosiglitzone should 

be withdrawn from 

the market. It needs 

to have a black box 

warning about the 

risk of MI in higher 

risk individuals, 

including those at 

risk by virtue of 

duration of their 

diabetes.” 
Source: Internal FDA memos made public for the 

first time in these hearing briefing documents 



Conflict “Resolution” between OND and OSE 

Date  OSE Finding OND Response  Resolution 

October 2009 Dal Pan: “The benefits 

of rosiglitazone do 

not outweigh its 

risks. I 

recommend 

granting the 

[Public]Citizen 

Petition’s request 

that FDA remove 

rosiglitazone from 

the market.”  

 

Jenkins (11/09): leave 

on market; “I 

believe it is 

premature to reach 

a new Center 

decision on the 

cardiovascular 

safety of 

rosiglitazone and 

its marketing status 

before a full review 

of RECORD, and 

all other new data 

that have become 

available since the 

Center's 2007 

decision, is 

completed and 

discussed at a 

public advisory 

committee 

meeting.” 

Woodcock (12/09): 

Stays on market; 

reject petition for 

now and  order 

more analyses of 

RECORD and have 

advisory committee 

meeting 

subsequently. 



“The availability of recent studies has added to the 
knowledge about rosiglitazone and overall, the 
accumulated data support an increased 
cardiovascular risk of rosiglitazone. In view of the 
restrictions already in place on the use of 
rosiglitazone, the Committee could not identify 
additional measures that would reduce the 
cardiovascular risk. The Committee therefore 
concluded that the benefits of rosiglitazone no 
longer outweigh its risks and recommended the 
suspension of the marketing authorisation of the 
medicines…These medicines will stop being available 
in Europe within the next few months.” 

  

European Medicines Agency recommends 
suspension of Avandia: September 23, 2010 



Why were rosiglitazone-containing 
medicines reviewed?  
 

“In June 2010, two further scientific articles 
became available suggesting that Avandia may be 
linked to an increased risk of heart problems*. 
This triggered a formal review by the CHMP to 
assess the new information and its impact on the 
risk benefit balance of rosiglitazone-containing 
medicines, and to issue an opinion on whether the 
marketing authorisation for rosiglitazone-
containing medicines should be maintained, 
varied, suspended or withdrawn across the EU.”  
 
 
*Graham DJ et al. Risk of acute myocardial infarction, stroke, heart failure, and death 
in elderly Medicare patients treated with rosiglitazone or pioglitazone. JAMA 
doi:10.1001/jama.2010.920; Nissen SE et al. Rosiglitazone revisited. An updated 
meta-analysis of risk for myocardial infarction and cardiovascular mortality. Arch 
Intern Med doi:10.1001/archinternmed.2010.207.  



What are the conclusions of the CHMP?  
 

“Looking at the latest data, the Committee noted 
that the data added to previous concerns with 
rosiglitazone and indicated an increased 
cardiovascular risk. The Committee noted that the 
evidence of this increased risk, coming from a 
variety of sources (observational studies, 
published literature and short-term trials), had 
accumulated to the extent that the benefits of 
rosiglitazone-containing medicines could no longer 
outweigh their risks. (cont’d) 



What are the conclusions of the CHMP?  
 
 

“In view of the restrictions already in place on the 
use of rosiglitazone, the Committee could not 
identify additional measures that would reduce the 
cardiovascular risk. The Committee therefore 
recommended that the marketing authorisations 
be suspended until the company can supply 
convincing data to identify a patient population in 
which the clinical benefits of rosiglitazone-
containing medicines clearly outweigh their risks.”  



What are the recommendations for patients?  
 
“Patients who are currently taking rosiglitazone-
medicines should make an appointment with their 
doctor to discuss suitable alternative treatments. 
Rosiglitazone-containing medicines will no longer be 
available in pharmacies as soon as the suspension of 
the marketing authorisations becomes effective. This 
is expected within the next few months.”  
 
“Patients must not stop their medication without 
talking with their doctor.  
Patients who have any questions should speak to their 
doctor.”  
 
 
EMA: Q and A SEPT  23, 2010 

 
 



What are the recommendations for prescribers?  
 
“Doctors should stop prescribing rosiglitazone-
containing medicines. Patients who are currently 
receiving rosiglitazone should be reviewed in a timely 
manner to amend their treatment. 
  
The Committee is not recommending any specific 
alternative to rosiglitazone. When switching, doctors 
will select among other anti-diabetes medicines the 
most appropriate alternative based on the individual 
patient’s needs.”  
 
 
 
EMA: Q and A SEPT  23, 2010 



From USDOJ Criminal Information against GSK: 
7/22/12: Pages 28-29 

• GSK initiated the RECORD study “at the request of 
European regulatory authorities” [EMA] to evaluate 
cardiac safety of Avandia 

• In GSK’s 2001 annual report to the FDA on Avandia, 
the company failed to inform the agency of the 
initiation of RECORD 

• In some of the subsequent annual reports to the 
FDA, including RECORD, GSK omitted, contrary to 
legal requirement, status information on these 
studies “which included cardiac safety issues.” 

(The DOJ also announced that GSK agreed to pay a 
$242,612,800 criminal fine related to Avandia).  

•   



Why did the RECORD study, requested by the EMA, not 
“require” readjudication by the agency as part of its 

decision to ban Avandia ? 
 

• As part of its decision not to ban Avandia, the FDA temporized 
by requiring re-adjudication of SUPPORT while restricting use 
with a REMS program designed to make the drug available to 
those who might benefit from it. 
 
 

• The EMA, reviewing the same data as the FDA, without 
SUPPORT being re-adjudicated (even though the EMA had 
mandated the study), concluded that “the marketing 
authorisations be suspended until the company can supply 
convincing data to identify a patient population in which the 
clinical benefits of rosiglitazone-containing medicines clearly 
outweigh their risks.” 



 Total U.S. Prescriptions for Rosiglitazone containing products  

Year          # Rxs dispensed       estimated # patients  

2008               5,114,696       821,000 

2009               4,038,319    03,000 

2010               2,568,216    459,000 

2011                   692,515   132,000 

2012                     12,597         2400 

  



How many American diabetics were exposed to 
Avandia between the time of the EMA market 

withdrawal and now? 

• According to FDA-acquired marketing data*, from the end of 2010 
(after EMA market withdrawal) and the present, an estimated 
132,000 patients received the drug, with GSK sales  of  
approximately $75 million** since the EMA withdrawal. 

 
How much harm may have occurred to these 132,000 

people? 
 

Using either the Juurlink, et al or the meta-analysis findings, there is a 
reasonable likelihood that hundreds of American diabetics, because 
they were prescribed a drug not available in Europe---instead of other, 
safer drugs---suffered harm due to the FDA’s failure to ban Avandia, as 
recommended by 12 advisory committee members in 2010 and as 
effected by the EMA 

 
 
 
 
 
 
 

 
 

 
 
 
 

 
 
 
 
 
 
 
* From FDA Briefing materials: PDF pages 405-406 
 **  IMS GSK sales data for 2011  

 


