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On March 9, 2020, the US Food and Drug Administration 
(FDA) issued a draft guidance entitled “Type 2 Diabetes 
Mellitus: Evaluating the Safety of New Drugs for Improving 
Glycemic Control” [1]. This guidance replaces two docu-
ments that are being withdrawn: the February 2008 draft 
guidance entitled “Diabetes Mellitus: Developing Drugs and 
Therapeutic Biologics for Treatment and Prevention” and 
the December 2008 final guidance entitled “Diabetes Mel-
litus—Evaluating Cardiovascular Risk in New Antidiabetic 
Therapies to treat Type 2 Diabetes”, referred to from now 
on as the 2008 Cardiovascular Risk Guidance. This Edito-
rial first discusses the genesis, content, and consequences 
of 2008 Cardiovascular Risk Guidance, and then describes 
the content of the new March 2020 guidance. Finally, it 
places multiple events and activities of academicians, clini-
cal researchers, physician scientists, drug developers, and 
regulators between May 2007 and March 2020 into a case 
study in regulatory science.

Genesis of the 2008 Evaluating 
Cardiovascular Risk Guidance

The challenges of diabetes to long-term health are enormous. 
The life expectancy of a patient with type 2 diabetes can be 
reduced considerably, driven to a large extent by increased 
risk of heart disease, stroke, and renal disease. Quality as 
well as quantity of life can also be seriously affected given 
the additional burdens of nervous system damage, blindness, 
and lower limb amputation [2]. When first-line interven-
tions including dietary modification and increased physical 

activity have failed to halt the disease’s progression, pre-
scription of pharmaceutical agents becomes necessary 
(lifestyle interventions should be maintained). While many 
classes of antidiabetic drugs have been approved in the US 
for adults with type 2 diabetes, the continuing medical need 
for additional pharmaceutical agents is well captured by the 
European Medicines Agency’s guideline addressing clinical 
investigation of medicinal products in the treatment or pre-
vention of diabetes, which comments as follows: “Glucose 
control in type 2 diabetes deteriorates progressively over 
time, and, after failure of diet and exercise alone, needs on 
average a new intervention with glucose-lowering agents 
every 3–4 years in order to obtain/retain good control” [3].

There are multiple aspects of bringing a new drug for type 
2 diabetes to market, including safety investigations. In May 
2007, the New England Journal of Medicine e-published a 
meta-analysis purporting to show an increased cardiovascu-
lar risk associated with the thiazolidinedione drug rosigli-
tazone [4], which had been approved by FDA in 1999. One 
result from the meta-analysis was an odds ratio for myocar-
dial infarction in the rosiglitazone group compared with the 
control group of 1.43 (95% CI 1.03 to 1.98, p = 0.03). This 
result can be interpreted as follows: it is compatible with an 
increase in risk of myocardial infarction of as little as 3% and 
as great at 98%, and the best estimate is an increase of 43%.

While many researchers and physicians criticized the 
methodology used in the meta-analysis and the authors’ 
interpretations its results [5–7], reactions to its publication 
precipitated a cascade of events, including a joint meeting 
of FDA’s Endocrinologic and Metabolic Drugs Advisory 
Committee and its Drug Safety and Risk Management Com-
mittee in July 2007 to discuss the cardiovascular ischemic 
and thrombotic risk of the thiazolidinediones, with a focus 
on rosiglitazone. (Full disclosure: I was an invited speaker 
at the Open Public Hearing session at this meeting: my tes-
timony was that the meta-analysis had been so poorly con-
ducted that no decision-making weight should be afforded 
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it.) In line with the committees’ members’ 22-1 vote that 
rosiglitazone should not be removed from the market, FDA 
did not remove it. However, in an abundance of caution—
persons with diabetes are at higher risk for cardiovascular 
disease—in November 2008 FDA released the 2008 Cardio-
vascular Risk Guidance.

Content of the 2008 Cardiovascular Risk 
Guidance

Prior to submission of a New Drug Application (NDA) or 
Biologics License Application (BLA), sponsors are required 
to compare the incidence of centrally adjudicated major 
adverse cardiovascular events (MACE) composite endpoint 
outcomes (typically nonfatal myocardial infarction, nonfa-
tal stroke, and cardiovascular death) occurring in the drug 
treatment arm with those occurring in the control treatment 
arm to show that the upper bound of the two-sided 95% con-
fidence interval for the risk ratio point estimate is less than 
1.8. In more generally accessible language, this requirement 
translates to the prospective exclusion of excess cardiovas-
cular risk of 80% or greater.

This is the first step in what is usually a two-stage pro-
cess. The requirement can be satisfied by performing a meta-
analysis of adjudicated cardiovascular events using partici-
pant level data from the phase 2 and phase 3 trials conducted 
in the drug’s clinical development program, or, if the data 
from the studies included in the meta-analysis will not meet 
this requirement, by conducting a large cardiovascular safety 
outcome trial that, alone or when added to other the trials, 
would discharge the 1.8 threshold.

If the upper bound of the two-sided 95% confidence 
interval for the risk ratio point estimate is between 1.3 and 
1.8, and the overall benefit-risk analysis supports approval, 
a large post-marketing trial very likely is required to fulfill 
the second requirement, i.e., definitive demonstration that 
the upper bound of the two-sided 95% confidence interval 
for the risk ratio point estimate is then less than 1.3. In more 
generally accessible language, this requirement translates to 
the prospective exclusion of excess cardiovascular risk of 
30% or greater (see [8] for detailed discussion).

Consequences of the 2008 Cardiovascular 
Risk Guidance

As a result of the need to prospectively exclude an excess 
cardiovascular risk of 30% or greater, many large cardio-
vascular safety outcome trials have been conducted. For 
example, SAVOR-TIMI-53, EXAMINE, TECOS, and 
ELIXA [9–12] were among early trials to do so. The next 
occurrence of note was EMPA-REG OUTCOME, whose 

results, published in 2015, not only provided evidence of the 
absence of an unacceptable increase in cardiovascular risk 
associated with empagliflozin but also provided evidence 
of a cardiovascular protective effect [13]. Subsequently, in 
December 2016, FDA approved a new indication for empa-
gliflozin to reduce the risk of cardiovascular death in adult 
patients with Type 2 diabetes and established cardiovascular 
disease [14], the first occurrence of FDA granting an indi-
cation of cardiovascular benefit for an antidiabetic drug for 
Type 2 diabetes. Other trials, including LEADER and SUS-
TAIN-6 [15, 16], have reported various types and degrees 
of cardiovascular benefit associated with antidiabetic agents 
(see [17, 18] for extended discussions).

Other publications of interest in the literature include 
those discussing the potential therapeutic renal effects of 
antidiabetic agents [19, 20] and one suggesting revisiting 
the 2008 Cardiovascular Risk Guidance [21].

Evolution of FDA’s Views Regarding 
the Cardiovascular Safety of Rosiglitazone

Another joint meeting of FDA’s Endocrinologic and Meta-
bolic Drugs Advisory Committee and its Drug Safety and 
Risk Management Advisory Committee was held in July 
2010. On this occasion, the committee members voted 
20-12 against removing the rosiglitazone from the market. 
However, of the 20 members voting against marketing with-
drawal, 10 voted for additional warnings and restrictions on 
use of the drug and seven voted for additional warnings. 
Subsequent to the meeting, while rosiglitazone was not with-
drawn from the market, the drug’s sponsor was required to 
submit a Risk Evaluation and Mitigation Strategy (REMS) 
within 60 days of the Agency’s announcement of this deci-
sion on September 23, 2010 [22].

In 2013, Mahaffey and colleagues [23] published a paper 
presenting the results of a reevaluation of cardiovascular 
endpoints in the sponsor’s Rosiglitazone Evaluated for Car-
diac Outcomes and Regulation of Glycaemia in Diabetes 
(RECORD) trial that had been requested by FDA. Follow-
ing their review of these results, in November 2013 FDA 
announced their substantially reduced concern about the risk 
of myocardial infarction associated with rosiglitazone and 
removed the REMS’s restrictions on prescribing and dis-
pensing rosiglitazone-containing drugs. In December 2015, 
FDA went further by eliminating the REMS altogether, stat-
ing in a drug safety communication that it was no longer 
necessary to ensure that the therapeutic benefits of rosigli-
tazone-containing drugs outweighed their risks.

Given that announcement, it can be reasonably argued 
that the FDA has thought from that time that the 2007 meta-
analysis [4] that led to events discussed in this Editorial did 
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not accurately represent the true safety characteristics of 
rosiglitazone with regard to myocardial infarction.

Summary of the 2020 Draft Guidance’s 
Content

As noted in its introduction, “This guidance provides recom-
mendations on the size and nature of the safety databases 
needed to support drugs for chronic use to improve glycemic 
control in patients with type 2 diabetes … [it] is intended to 
serve as a focus for continued discussions among the Divi-
sion of Metabolism and Endocrinology Products, pharma-
ceutical sponsors, the academic community, and the public” 
[1]. Its content was driven by discussions at a meeting of the 
FDA’s Endocrinologic and Metabolic Drugs Advisory Com-
mittee in October 2018 [24] at which members were asked to 
consider three points: the robustness of safety bases before 
the December 2008 Cardiovascular Risk Guidance; new 
information gained from considering the multiple cardiovas-
cular outcome safety trials conducted since that guidance’s 
release; and whether that guidance’s recommendations were 
still appropriate. Based on the discussions, a new approach 
to the evaluation of a new drug intended to improve glyce-
mic control in patients with type 2 diabetes is presented.

Size of the New Drug’s Safety Database

When submitting a marketing application, a new drug’s 
safety database should include data from controlled clini-
cal trials and controlled clinical trial extensions with these 
exposures:

1. At least 4000 participant-years of exposure to the drug 
in phase 3 clinical trials (including all doses studied in 
the trials)

2. At least 1500 participants exposed to the drug for at least 
1 year

3. At least 500 participants exposed to the drug for at least 
2 years.

Participant Characteristics

Comorbidities and diabetes-related complications such as 
cardiovascular and chronic kidney disease are common in 
patients with type 2 diabetes. It is therefore important to 
evaluate a new drug’s safety in patients who will be pre-
scribed the drug, including those with cardiovascular and 
chronic kidney disease, and older patients. Therefore, the 
safety database should include the following in phase 3 
trials:

1. At least 500 participants with stage 3/4 chronic kidney 
disease exposed to the drug

2. At least 600 participants with established cardiovascu-
lar disease (e.g., previous myocardial infarction, docu-
mented coronary artery disease, previous stroke, and 
peripheral vascular disease) exposed to the drug

3. At least 600 participants older than 65 years of age 
exposed to the drug.

Recognizing that a given participant could fall into more 
than one of these three categories, sponsors should aim for 
at least 1200 participants with at least one of these condi-
tions [1].

Other Considerations

Sponsors should also account for these considerations con-
cerning the collection of safety data:

1. Adverse cardiovascular outcomes remain an important 
source of morbidity and mortality for patients with type 
2 diabetes mellitus. Therefore, sponsors should use rig-
orous methods for the collection of adverse cardiovas-
cular events, and asses them by adjudication.

2. In some cases, the evaluation of a premarketing safety 
concern may require that a drug development program 
accrue a minimum number of relevant adverse events 
to exclude a meaningful degree of risk. Adjudication of 
these adverse events may also be needed. FDA expects 
that situations where the collection of these additional 
safety data is necessary will be identified and discus-
sions held between the sponsor and FDA before initia-
tion of phase 3 trials.

3. Sponsors should include data safety monitoring boards 
or committees to provide independent oversight of clini-
cal trials’ safety findings.

An Associated FDA News Release

In an associated news release dated March 9, 2020 [25], 
FDA noted that the new guidance addresses broader safety 
evaluations for new drugs for type 2 diabetes beyond cardio-
vascular outcome trials.

Submitting Comments on the Draft 
Guidance

As is the case for all draft guidances issued by FDA, for 
a certain time after their release (in this case until June 8, 
2020), any interested party may submit comments to the 
FDA docket associated with the guidance, accessed via 
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an announcement in the Federal Register [26]. Submit-
ting comments by this date will ensure that FDA considers 
them before it begins work on the final version of the guid-
ance. All submitted comments will be visible on the docket. 
Additionally, if you are reading this Editorial after June 8, 
2020, comments can be submitted to FDA at any time (as 
for all guidances) in accordance with FDA’s good guidance 
practices.

The announcement in the Federal Register [26] noted 
that FDA is interested in answers to the following questions/
topics:

• Is it more important to emphasize the number of partici-
pants exposed to the drug or the amount of exposure (i.e., 
number of participant-years), or should expectations be 
set for both of these parameters?

• What would constitute a minimally acceptable database 
(either in terms of the number of participants, the number 
of participant-years, or both) regarding exposure to the 
drug at the time of submitting a marketing application?

• What comorbid conditions are important to include, and 
what would be a minimally acceptable number of partici-
pants or participant-years to include for each of them?

• Are there specific safety concerns for patients with type 
2 diabetes that should be rigorously evaluated, and if so, 
how should those evaluations be conducted?

• Is the adjudication of adverse events related to a specific 
safety concern a necessary part of the safety evaluation, 
and if so, should it be conducted by an independent, 
blinded adjudication committee or would other means 
of adjudication be adequate?

A Case Study in Regulatory Science

Regulatory science is “the science of developing new tools, 
standards, and approaches to assess the safety, efficacy, qual-
ity, and performance of all FDA-regulated products” [27]. 
Many stakeholders play major roles in advancing regulatory 
science, including regulators, experts from academia and 
industry, and, increasingly, patients. The results of collabo-
rations between these groups can be particularly significant 
[8, 21, 24].

As discussed earlier, for each new antidiabetic drug for 
type 2 diabetes, the 2008 Cardiovascular Risk Guidance 
requires the prospective exclusion of excess cardiovascular 
risk of 30% or greater, which was typically done by con-
ducting a large cardiovascular outcome study. None of these 
studies conducted between the release of the 2008 Cardio-
vascular Risk Guidance and the release of the new guidance 
in March 2020 has identified an increased cardiovascular 
risk, and some have shown cardiovascular therapeutic ben-
efit. As noted in the Federal Register, “The FDA continues to 

review new clinical trial evidence and update its recommen-
dations for drug development to reflect emerging scientific 
information”, and, accordingly, FDA is withdrawing that 
guidance “because its recommendations for safety assess-
ment have become outdated” [26].

It will be of great interest to many of us to see the con-
tent of the final version of this new guidance when it is 
released, and to follow future investigations of the safety of 
new drugs for improving glycemic control resulting from its 
recommendations.
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