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Figure 1. Cycle of influence in public discourse about medications.

The recent Avandia case and ensuing
public discussion highlight the need
for clearer statistical metrics.

onfusion over how to interpret the data
that come out of many clinical trials is
not a new phenomenon and sometimes
seems endemic to the process. Most
recently, concern over the safety of FDA
approved medications has been fueled by a seem-
ingly steady stream of examples, with GSK’s dia-
betes drug Avandia among the most recently pro-
filed. This confusion emanates from multiple
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sources—manufacturers, academic journals, mass
media reporting—and has far reaching negative
consequences for much needed informed public dis-
course about new and existing medications.

A recent and widely publicized meta-analysis pub-
lished in the June 14, 2007, issue of The New England
Journal of Medicine by Nissen and Wolskil raised con-
cerns about GSK’s diabetes drug Avandia (rosiglita-
zone). The finding that received the most attention
was a suggestion that it is linked to an increased risk
of myocardial infarction (MI). Headlines and conclu-
sions to emerge from this article almost universally
ran along the lines of “43% more heart attacks with
Avandia”—and this reporting was widely echoed
across mass media publications, from The New York
Times? and Wall Street Journal3 to online outlets such
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as MedicineNet.com,* as well as medical journals such as The
Lancet .5 Even the FDA entered the fray, calling for hearings and
committees to examine Avandia’s safety.

While we don’t seek to minimize the concern expressed
over this issue, what is largely missing from ongoing discus-
sions about Avandia’s safety is consideration of absolute risk
levels—a topic perhaps less headline worthy, but nonetheless
important as part of the overall clinical picture.

To understand the source of the concern and confusion
about Avandia, one must first consider the primary statistical
metric employed in the Nissen and Wolski meta-analysis,
something called an odds ratio. Widely used in epidemiology,
odds ratios are generally regarded as difficult to interpret and
apply in medical practice. So, what exactly does an odds ratio
tell us? A literal definition is “the odds of an event in the active
treatment group (P1) divided by the odds of an event in the
control group (P2)”6 as expressed in the following formula:

P1/(1 - P1)
P2/(1 - P2)

Although often incorrectly taken as such, an odds ratio
does not correspond to the probability of an event occurring
or typically to the relative risk between groups (i.e., the ratio
of two probabilities). A brief and simple illustrative example
helps to clarify how an odds ratio can create confusion around
research findings. As shown in Table 1, treated patients are
4.5 times more likely to show improvement than control
patients (90% + 20%). However, these same data can also be
expressed as an odds ratio of 36 (by dividing 9 by .25).

Although the calculation of this odds ratio is clear enough, its
interpretation is certainly less so on any intuitive level. Treated
patients in this example are clearly not 36 times more likely to
show improvement than control patients. Instead, the proper—
albeit puzzling—interpretation is that the odds of treated
patients showing improvement are 36
times greater compared to the odds of
control patients. It seems quite fitting
that the odds ratio has been called “a
stranger to both physicians and gam-

Confusion about clinical trial
results creates a negative
feedback loop that affects all
players in the health care system.

For reasons not relevant to this article, three separate sub-
groups of trials were compared in the Nissen and Wolski meta-
analysis (small trials, DREAM, and ADOPT). As shown in
Table 2, the absolute level of increased MI risk for Avandia
patients in these groups ranged from 7/100th of 1% to slightly
more than 4/10th of 1%, very small effects by any measure.

Amidst the recent Avandia debate, much discussion has
focused on which trial results are more relevant: those in the
Nissen and Wolski meta-analysis, those previously provided
by GSK separately or those recently rushed into publication
from the ongoing RECORD study. Attention has also been
given to the issue of whether or not meta-analyses per se are
appropriate and actionable in a clinical context. Largely
absent in the ongoing public discussion about Avandia is a
contextualization about the meaning of the 1.43 odds ratio,
which ultimately is the primary source of recent concern.

If the Avandia meta-analysis was an isolated instance of con-
fusion about trial results, this example would have limited rele-
vance. But this case is one among many, which range from con-
fusion about drug safety to unrealistic hopes for drug efficacy.

Through the looking glass

Given its complicated scientific nature, along with various

social and commercial forces at play, interpretation of pharma-

ceutical clinical trial data is rarely a straightforward matter.
For self-evident reasons, manufacturers seek to present

Odds Ratio and Confusion: A Simple Example

blers, but a friend of many biostatisti-

cians and epidemiologists.””

Oodds
Show No Improvement:
Quota Group Improvement Improvement No Improvement Odds Ratio
Treated Patients 90% 10% 9:1 (9) 36
Control Patients 20% 80% 1:4 (.25)

One of the main figures from Nissen
and Wolski’s meta-analysis to create
the widespread concern about Avandia
is a reported odds ratio for MI of 1.43.
As mentioned, this figure has been
almost exclusively reported to mean a

Table 1. Odds ratio calculations for hypothetical product efficacy.

Avandia Trial Results Up Close

Absolute Risk

Study Avandia Group Control Group Odds Ratio Difference
43% increased risk of MI for those # of MI events/total # of patients (event rate) Avandia—Control
patients taking Avandia, a finding that ~ Small trials 44/10,285 (0.0043)  22/6106 (0.0036) 1.45 0.0007
on its own does sound alarming. When DREAM 15/2635 (0.0057) 9/2634 (0.0034) 1.65 0.0023
absolute levels of risk are compared ADOPT 27/1456 (0.0185) 41/2895 (0.0142) 1.33 0.0041

between treatment and control groups,

Overall (pooled using Peto method) 1.43

however, a somewhat more restrained
picture emerges.
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Table 2. Avandia MI meta-analysis figures (adapted from Nissen and Wolski?).
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data on their products in the most favorable light—one that
typically involves the use of “relative risk” figures. Relative
risk is defined as the probability of an event in the active treat-
ment group divided by the probability of an event in the con-
trol group (and relative risk reduc-
tion is the inverse of this).6

It is a well-established psychologi-
cal phenomenon that the framing
effect of relative risk figures, divorced
from a baseline of actual event rate,
has a greater ability to persuade phy-
sicians to prescribe a medication than
corresponding figures on absolute
risk.8 What sounds more impressive? New product ABC
reduces MI by 50% compared to XYZ, or new product ABC
reduces the incidence of MI from 2% to 1% compared to XYZ?
Both claims can be made based on the same data (see Table 3).

At the other end of the spectrum, increasingly sophisticated
data mining techniques have enabled researchers whose job it
is to monitor drug safety to flag sometimes very slight signals
of concern about possible medication side effects—ones that
often do not show up initially during clinical trials. While this is
obviously an important activity, one of the challenges this
effort highlights is how best to assess the risk/reward profile
for a particular medication. A recent example of this was
reported in a Wall Street Journal article about a hypothesized
link between statins and Lou Gehrig’s disease (ALS).?

A researcher at the World Health Organization’s Drug Mon-
itoring Center noted that 40 of the 172 ALS patients in their
database had been on statins, raising a preliminary although
unproven connection. Even if this connection was to be estab-
lished, how are we to evaluate the scenario? On one hand, ALS
is deadly but rare, striking about five in 100,000 people. On the
other hand, MI is a leading cause of death and statins have
ostensibly helped millions of people reduce heart risk. We
clearly go beyond the realm of strictly clinical data and into an
area of subjective judgment when weighing such matters.

The need for clearly presented and clinically relevant infor-
mation about medications is vitally important—and ever more
S0 as patients increasingly avail themselves of information and
proactively engage their health care providers in discussions.
Confusion about clinical trial results creates a negative feed-

Relative Risk vs. Absolute Risk Figures

Myocardial Infarction in Five Years

Risk assessment has been
the theme of much discussion
in industry over the past
few years.

back loop that affects all players in the health care system (as
detailed in Figure 1). In the Avandia case, the cycle of influence
played out very quickly and with dramatic consequences—
Avandia’s share of new prescriptions dropped from about 30%
at the beginning of May 2007 (before
publication of the Nissen and Wolski
article) to less than 5% by the begin-
ning of June 2007.10 This has been a
boon for Eli Lilly’s Actos (a direct com-
petitor of Avandia with a similar mech-
anism of action), but the conse-

I quences are less clear for others.

Are doctors to assume this is a
class effect (which could also implicate Actos)? Should
patients be switched to older and “safer” diabetes medica-
tions, such as metformin and sulfonylureas, which may not
control blood sugars as effectively and, thus, could increase
patient risk in other ways? How many patients on Avandia
have made their own decision to discontinue therapy? Despite
pleas from various sides not to rush to judgment, that is in fact
what happened on the frontlines of patient care in this case.

Toward a grammar of risk assessment
A prevailing theme in much industry discussion over the past
few years has been risk assessment: how best to quantify it and
apply it to clinical practice. Relatively recent developments such
as increased public availability of trial data (via Clinical
Trials.gov and other initiatives), along with increased activity in
data mining these results, further raise the importance of devel-
oping more effective means to assess medication risk/reward.
Toward this end, one useful starting point in this effort
could be the wider application of more intuitive reporting met-
rics for pharmaceutical trial results. After all, how are we to
accurately assess risk if we don’t fully grasp the clinical mean-
ing behind the numbers? A suggested best practice for any
type of reporting (academic journals, manufacturer marketing
materials, mass media reports) should include statements of:
e Absolute risk reduction: Reflects a baseline event rate for
treatment and control groups, thus providing a framework
for understanding the overall magnitude of risk (or benefit)
as well as impact from the intervention.
e Relative risk reduction: Provides an easily understand-
able and direct means to compare the
effect of an intervention on treatment
and control groups.
Statements of both relative as well as

Active Relative Risk  Absolute Risk absolute risk complement each other

Controls Treatment Reduction Reduction d facilitate the abilitv to effectivel
Patient Groups (c) (a) (Pc-Pa)/Pc Pc-Pa and lacilitate ‘e ability to etfectively
Event rate (P) 2% 1% 50% 1% understand the impact and value of an

intervention. For this reason, an odds
ratio or relative risk measures should
not be discussed in isolation from
absolute risk (or benefit) levels.

Table 3. Despite being based on the same data, because of the way they are
framed, relative risk figures sound more impressive than absolute risk figures.
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Some researchers have gone beyond traditional statements
of risk reduction and proposed innovative approaches that seek
to frame things in a more clinically salient context. One exam-
ple of this is Number Needed To Treat (NNT). This metric was
originally suggested by Laupacis and colleagues!! and repre-

It is in the best interest of all
players in the health care system
to promote and encourage efforts
for clearer reporting of trial data.

sents the number of people who need to be treated with an

intervention in order that one of them receives benefit. It is the

reciprocal of Absolute Risk Reduction (AAR) (e.g., in Table 3

where AAR for study participants is 1%, NNT is 1 + .01 = 100).
A visual representation of NNT has been suggested as a

way to make this metric even more concrete. As shown in Fig-

ure 2, of 100 patients who have otitis media:

e 86 would have been free from pain at days two to seven
regardless of intervention, providing the basis for the base-
line risk calculation Clinical Event Rate (green faces)

e Nine experienced pain but were not helped by an Rx
(red faces)

¢ Five experienced pain and were helped by an Rx (yellow
faces), so five out of 100, thus an NNT of 20.

Beyond Traditional Metrics
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Source: Dr. Chris Cates’ EBM Web site, http://www.nntonline.net/ebm/visualrx/exam.asp.

Figure 2. Number Needed To Treat (NNT) is an innovative approach
to express baseline event rate and absolute risk reduction.

Of course, NNT is not a panacea. There is no magic NNT
number to indicate when a therapy is warranted. Nonetheless,
NNT (or its safety complement NNH, Number Needed To
Harm) is one way to express baseline event rate and absolute
risk reduction in a vivid patient-centric context.

Another example of a unique and clinically salient metric is
Individual Net Benefit. This metric attempts to address the
disconnect that often occurs between clinical trial results and
applied clinical practice. This disconnect occurs because
patients who fulfill criteria for inclusion in a clinical study are
often more homogeneous than those suffering from the con-
dition in the broader population; thus, the benefit of a medica-
tion to any given individual is sometimes difficult to gauge. A
model suggested by medical researchers Lubsen and
Tijssen,!2 and subsequently echoed by others,13 enables a pre-
diction of benefit (or harm) to a specific individual by drawing
on information from both clinical trial and epidemiology
sources and takes the general form:

Individual Net Benefit =
Absolute Risk Level x Relative Risk Reduction — Adverse Events

The details of this approach are beyond the scope of this
article, but we mention it as another illustration of a creative
and integrative metric that can potentially help advance dis-
cussion of clinical trial risk assessment.

Statisticians continue to debate some of the technical aspects
of NNT, Individual Net Benefit, and other metrics intended to
express absolute risk levels, while nevertheless
broadly agreeing on the importance of metrics
like these that do address absolute risk levels in
some form.14, 15,16

Reaching a tipping point?

Actionable clinical trial data is vitally important
to help support the inevitable qualitative judg-
ment that goes into any risk/benefit assess-
ment for a medication. It is ultimately in the
best interest of all players in the health care
system to promote and encourage efforts for
better and clearer reporting of clinical trial
data—an observation that may seem obvious
but is nonetheless difficult to implement with-
out some central force behind it. It appears pos-
sible that the Avandia situation may push
things to a tipping point that will provoke the
FDA to put some real energy and resources
into this effort.

In September 2006, the Institute of Medi-
cine issued a comprehensive report on drug
safety that included recommendations to the
FDAL!7 for improved public communication
with a specific emphasis on risk communica-
tion—recommendations with which FDA
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agreed.18 On the heels of the Avandia coverage, in June
2007 FDA announced the formation of a committee of out-
side specialists designed to advise the agency on how to
inform the public about the risks and benefits of medica-
tions. Fifteen experts were named to the Risk Communica-
tion Advisory Committee in November 2007, with its first
meeting slated for later this month.19

We certainly support and cheer such activities by FDA and
others, and have some optimism that these efforts may bear
fruit. In contrast to other recent high-profile industry reform
suggestions (e.g., comprehensive publication of trial data and
increased use of head-to-head trials), adoption of more applied
and intuitive metrics for risk/benefit reporting of clinical trial
results appears to be a relatively more manageable task. Fur-
ther, application of enhanced reporting metrics would have

We support activities by FDA
and others to improve risk
communication, and have some
optimism they may bear fruit.

clear benefits across the board for all players in the health care
system in the form of improved patient care, more transparent
medication assessments, higher quality public discourse, and
enhanced industry reputation. Going beyond the strictly clini-
cal realm, more effective communication about medication
risk/reward might also help pave the way for more productive
discussions on how to best balance clinical and economic con-
cerns in our health care system—a topic on which the surface
has just been scratched in the U.S. market.

The adoption of more intuitive reporting metrics for clinical
trial data is not offered as a cure all for confusion over drug
safety and efficacy. Indeed, it would be naive to think that such
a complex problem can be resolved through any one action.
This effort, however, in our opinion, represents one poten-
tially important and broadly beneficial step in the improve-
ment of public discourse about our medical products.
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