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Highlights

OBSERVATIONAL STUDY LIMITATIONS:

APPLES AND ORANGES: In
observationa studies one can never
be sure that the groups being
compared are comparable in risk for
the outcome of interest. One can
only adjust for the confounders that
one knows about, and the presence
of other confounders can never be
excluded. If the difference in
estimate of risk between the
unadjusted and the adjusted result
using known confounders is small,
one can have somewhat more
confidence in the result. Similarly,
the presence of a dose-response
relationship imparts more credibility.
IS SYSTEMATIC BIAS A
REASONABLE EXPLANATION
FOR THE RESULTS? Since
differences between drug groups
may reflect factors unrelated © the
drugs being compared, one may be
tempted to conclude that the
magnitude of the apparent effect is
so large that any systematic bias

could not be enough to explain the
findings. However, the estrogen
“protection” story in  post
menopausal women provides a
cautionary tale.

DIFFERENTIAL PROBABILITY
OF ASSIGNMENT TO
DIFFERENT DRUGS: Palitical,
economic,  standard-of-care  or
geographic factors may influence the
probability of assignment to different
drugs.

DIFFICULT TO MONITOR
DRUG ADHERENCE AND
DATA COLLECTION: identifying
adherence to treatment and making
sure that events and other data items
are properly collected is often
difficult.

IMPACT OF PRIOR DRUG
THERAPY: It is difficult to exclude
an impact of prior drug therapy on
outcomes occurring on subsequent

therapy.



FOLLOW-UP OFTEN
INCOMPLETE: In cohort studies,
initial drug status may change during
follow-up and adequate follow-up is
difficult.

EXTRAPOLATION TO
DIFFERENT POPULATIONS:
One has to be careful about
extrapolating from the population
you study to the other populations or
the general population with the
disease. Case-control studies may
not provide patients who are
representative of the “group that you
are trying to study” although this is
less of a problem in cohort studies.
The outcome to be evaluated may be

QUICKER & CHEAPER:
Observational studies are quicker,
cheaper and less resource-intensive.
MORE REPRESENTATIVE OF
POPULATION ON DRUG:
Subjects in  some types of
observational studies are more likely
to be comparable to the actua

CLINICAL TRIAL LIMITATIONS:

SLOW & EXPENSIVE: Clinical
tridls give dower answers than
observational studies and can be very
expensive and resource- intensive.
NOT REPRESENTATIVE OF
POPULATION ON DRUG:
Subjects in  clinical trials are
“different from the actual population
of users’ of adrug.

LESS GOOD FOR RARE
EVENTS: For very rare events
clinical trials may not be practical.

limited by the need to get
information on drug therapy from a
patient surviving the outcome of
interest.

BIAS: Recall bias and reverse recall
bias is a common problem.

LESS GOOD FOR COMMON
EVENTS: Common events are
harder to study in observational
studies than rarer events.

LACK OF STANDARDS FOR
OBSERVATIONAL  STUDIES:
The lack of uniform standards for
designing, documenting, anayzing
and interpreting  observationa
studies is a major problem.

OBSERVATIONAL STUDY ADVANTAGES:

population of users for the drug and
to use the drugs as they are used in
the general population
GOOD FOR RARE EVENTS:
They are particularly useful when
evaluating rare events.

LACK OF STANDARDS FOR
CLINICAL TRIALS: Although
clinical trials standards are better
documented than the standards for
observational studies, deficiencies
remain in 1) adjusting p values for
multiple testing and other factors, 2)
exact pre-specification of primary
and secondary hypotheses, 3)
documenting and displaying the
results of analysis, and 4) designing



and documenting valid trial stopping

CLINICAL TRIAL ADVANTAGES:

STUDY GROUPS MORE
LIKELY TO BE COMPARABLE:
The “tremendous advantage” of
randomized trials is that the different
groups being compared have a
known probability of being within
certain limits of comparability at
baseline, without systematic bias in
group assignment. However, even in
properly randomized trials, major
baseline inequalities can sometimes
happen by chance.

RANDOMIZED TRIAL MORE
CREDIBLE: Overdl, “dl things
being equal ....a randomized tria is

OTHER ITEMS:

OBSERVATIONAL STUDY
DESIGNS: If observational studies
are to be done to evaluate a common
event, case-control, nested case
control or cohort designs are best.
For the present COX-2 issue,
Kimme was case-control, Graham
and Solomon were nested case-
control, and Ray and Aramis were
cohort designs.

COHORT STUDIES: A cohort
study identifies if a patient has been
exposed to the drug or not and then
follows the patient to record an
outcome.  Inception cohorts are
people who had to be members of a
population (eg., members of a
particular health plan) from its
inception (or for a defined period
before beginning the drug of
interest).

rules.

more credible ...... than an
observational study.”

GOOD MONITORING OF
DRUG ADHERENCE AND
DATA COLLECTION:
Randomized trials are better at
identifying adherence to treatment
and making sure that events and
other data items are properly
collected.

CASE-CONTROL STUDIES: A
case-control study starts with people
who have the outcome we care about
(eg.,, MI) and matches them to
comparable patients who did not
have that outcome.

NESTED CASE-CONTROL
STUDIES: A nested case-control
study is a“hybrid” that “draws many
of the strengths from both designs’
(cohort and case-control). It is a
case-control study that is “nested” in
a defined population, thus combining
the strength of a cohort study with
the efficiency of a case-control
studly.

REASONS FOR LACK OF
POWER: As with randomized trials,
observational studies may have
insufficient  events,  insufficient
duration of therapy, or not-at-risk



patients that prevent identification of
the outcome of interest.
INTERPRETATION OF RISKS:
“l think that observational studies are
best at finding relative risks that are
more than 2. | think that | would pay
some attention to relative risks of
15 | get very nervous about
adjusted relative risks of 1.2
Calculating other risk estimates such
as absolute risk, personlevel risk
and populationtlevel risk is aso
important when making individua
patient-physician decisions, and in
making public policy decisions.

Presentation Text

Thanks. The framers of the meeting
thought it would be useful at this point to
have a discussion about observational
studies to put us al on the same page.

There was a view by some that the
expertise around the table might be
uneven and it would be worthwhile to
have some discussion about some of the
basics. It is clear that that is not the case.

| realize that a number of the people here
have written a book and several of my
teachers are here, so to that extent, |
think we can either make this a quick
discuss or use this as an opportunity for
a real interactive discussion, because
there are some hard questions here and
no matter how we sort we out, we are
going to be left with less than in the way
of firm answers than we would like.

| also understand that there is a point of
view that says that there are lies, damn
lies, and observationa studies, so part of
what | think is worth doing is using this

APOLOGY: Note that some of the
“Highlights” above were derived
from related comments made by
other committee members during the
COX-2 meseting. It was fet to be
important to try to draw together
some of the common threads
comparing observational studies and
clinical trials. The reader’s (and Dr.
Platt’'s) forbearance is requested.
This is the only “Highlights’ section
in the COX-2 meeting summary in
which this approach has been taken.

time maybe to take our temperature
about whether and under what
circumstances we can put weight on
observationa studies.

We saw a version of this dide last night
actually in the last presentation about
why perform observational studies at all,
because | subscribe to the general view
that all things being equal, a clinical
trial, arandomized trial is more credible,
provides more information than an
observational study.

The problem is al things aren't always
equal and so there are reasons b ask
what we can learn from observationa
studies.

| think the most important of them is no
matter how well a clinical triad is
designed, the individuas who are
recruited and consented to a clinical tria
are inherently going to be different from
the actual population of users, and if we
want to understand how an agent
performs among rea users in the way



they actually use the drug, then, | think
there is no escape but to look to
observationa studies.

Additionally, observational data is by
definition there, so when a pressing
guestion arises, sometimes observational
data is the first way we can get insight
into the relationship between the drugs
we care about and the exposures.

| think in that regard, these studies can
often be thought of as helping us identify
the areas in which it would be most
fruitful  to invest in  full-blown
randomized trials. We will never live in
a world where we are able to do all the
randomized trials we care about.

| know that Charlie Hennekens
landmark randomized trial of aspirin was
preceded by, as | recollect Charlie, a
large number of observational trials, it
made you think that it was reasonable to
do those randomized trials, <o
observational studies can be useful in
that regard.

Finally, when we are talking about
trying to understand effects that are
relatively unusual, we stress even the
largest clinica trids. We taked
yesterday about the fact that the most
recent drug approvals have used much
larger populations in the NDA phase
than had been studied in the old days,
and yet they are still small compared to
the numbers needed to parse out
relatively small differences.

There are a lot of different kinds of
observationa trials. | have listed a few
of the most common. The ones between
the lines here are the ones that are really
the subject for discussion here.

Tom Fleming made the absolutely
correct and somewhat counterintuitive
point that it is often more difficult to do
good observational studies of relatively
common outcomes than rare ones, and
because of that, the group of studies that
| think at least are reasonable to consider
for looking at relatively common
outcomes are case-control studies,
nested case-control studies and cohort
studies.

We have examples of each in the
materials that have been handed © us.
The study by Kimmel is a pretty
traditional case-control study. The
studies by Ray are cohort studies, as is
the Aramis study. The study by Dave
Graham and the Solomon study are
nested case-control studies.

Just as a quick reminder, the
distinguishing feature of cohort studies
is the fact that the study population is
defined on the basis of whether people
are exposed to the drug or not, and then
we look forward to what happens to
them. In that way, they are exactly
comparable to clinical trials, with the big
difference that the assignment to drug is
not randomized.

The strengths of those compared to case-
control studies are you have a reasonable
shot at the outset of selecting individuals
who are representative of the group that
you are trying to study, and if you
organize the study properly, you have a
reasonably good chance of getting
unbiased exposure assessments.

The weaknesses, particulally  of
observational cohort studies is that just
because individuals had the right drug
exposure at the outset, they may change
that. You can deal with that with an



intention-to-treat design, but you pay for
a price for that, and in observational
studies, loss to follow-up is a hig
problems.

We are particularly plagued by that
because the large majority of the
observationa studies we are working in
are ones that use administrative data
from one sort of heath plan or ancther,
and individuas move in and out of
health plans, so that it becomes difficult
to follow them over time.

Case-control studies, remember are ones
that start with individuals who have the
outcome we care about, myocardia
infarction or myocardia infarction and
sudden death, and compares them to
individuals who haven't had that
experience, then, you look back and ask
what their drug exposures are, the
reasons for doing those studies are that
they are, first of al, very efficient
studies.

You don't have to study thousands and
thousands. Y ou can study as many cases
as you find and a reasonable number of
controls, and you can look back and
classify exposure however is most
useful, and that is a very convenient and
versatile feature of case-control studies.

The big weaknesses are that it is very
hard to assure oneself that the cases and
the controls are really representative of
the populations that you care about, and
for conventional case-control studies, for
instance, the study by Kimmel that we
are going to look at, it takes a lot of
work to be sure that people who know
what they have aready experienced an
Ml dont differentialy report their
exposure to the drugs that we care about.

That can be for all sorts of reasons and it
might not even be wrong, but the
individual who has had an MI and might
be just thinking harder about whether he
or she had been exposed to a drug that
we care about.

By the way, nested case-control studies,
for instance, the study that David
Graham did is a hybrid that really, in my
view, draws many of the strengths from
both designs, that is, because nested
means the case-control study is nested in
a defined population, so it has a lot of
the strengths of cohort studies and some
of the efficiencies of the case-control
studies.

The differences between the
observational studies and randomized
studies are pretty clear. Randomized
trials have the tremendous advantage
that there is lots more reason to expect
the treated and untreated groups to be
comparable to one another.

There is a lot more opportunity to be
sure that the outcome assessment and
adherence to treatment are good or at
least well known, and we have reviewed
the difference for the observational
studies.

| think it is worth making the point that
there are a substantial number of
similarities between observational and
randomized studies. Just because we
randomize individuals in randomized
studies, it doesn't mean that the treated
and untreated groups are comparable.

We taked about a study yesterday that
was a randomized trial where there was
a substantial imbalance in important risk
factors. So, it is incumbent no matter
what kind of study you do, Ithink to



look for comparability, and both studies
have as potential weaknesses that there
are risks of false positive results and
doing subgroup analyses and multiple
comparisons increases that risk.

We taked a fair amount about that
yesterday, and both are at risk for false
negative results. That can be partly
because the studies may not be powered
well enough either because there is
insufficient sample size or individuals
aren't studied for a long enough duration
to see the biological effects that we care
about, or a vulnerable group just isn't
included.

That is a problem with both kinds of
studies and | think all studies have to be
evaluated on their own merits, so let's
just step through the various places
where observational studies might be
into trouble or at least the things that
need careful assessment when we look at
these studies.

The first is: Are we studying the right
outcomes? It is essentially impossible in
any of these observational studies to use
the kind of rigorous adjudication that is a
hallmark of the randomized study, so |
think we are going to have to ask
ourselves are these outcomes good
enough.

The several kinds of outcomes in the
studies that we have been asked to look
a are hospitalized Mls. The case-control
study by Kimmel uses survivors. It had
to use survivors because they were
collecting the exposure information by
interview after the individuals had left
the hospital, so if we care about al Mls,
then, that study isn't going to tell us what
we want to know.

Some of the studies use MI and out-of-
hospital sudden death by linking to vital
statistics records. | think that is probably
the closest we can get in observational
studies to the intentionto-treat all
outcome designs of the randomized
trials, and some of the studies use
composite designs.

You have to ask are these outcomes
measured appropriately. Most of the
studies that we are looking at use some
form of automated medical record or
claims data that have been, in my view,
reasonably well validated. That is, there
iS a moderate literature showing that
claims data are not so bad for studying
acute myocardia infarction. They have
sensitivities in the 90s and positive
predictive values in the 90s.

So, they are not perfect and | think we
will have to ask as we review the studied
can the amount of uncertainty that we
know exists in those account for the
effects that we see, or could they
obliterate effects that we would like to
see and which aren't there.

My sense is that that is probably not a
sufficient explanation to dismiss the
studies that we are looking at. The issue
of bias is one that | think always has to
live as a sub-text, but quite frankly, in
the studies that do outcomes in the way
we have been describing, | don't think
that is a serious problem.

For whort studies, we have to ask are
we studying the right population, and
here | think we readly do have to stop
and ask carefully. One is. Are these
people selected from the population
under study? | think in most of these
examples, they ae  reasonably
representative, that is, a study of the



people of Ontario or members of alarge
health plan.

| think that the data systems that are used
to identify the individuals in the cohort
are good enough to give us reasonable
belief that we are identifying either al
the people or a representative sample of
them.

| think there is afair question of whether
they are representative of the larger
population. We could ask are health plan
members systematically different from
the general population of individuals
who are taking these medications.

The range of studies we have include
health plan members. | think that thereis
reasonable information that they
probably are representative, at least with
respect to the drug myocardia infarction
outcomes that are studied. Studies in
Medicare and population-based studies,
such as those in Canada, | think also
give us reason to think that they are
representative.

But there is an important consideration
about whether there are issues about the
way clinicians practice in those setting
that might have a serious impact on
selecting individuas. In particular, to the
extent that formularies are restrictive of,
say, newer or more expensive drugs like
the COX-2 inhibitors, but | think we
have to ask very carefully whether the
factors that would influence the
prescribing of one class of drugs over
another is likely to seriously impact the
risk of these outcomes.

Additionally, if there ae cost
differentials for these drugs, it may be
that there is some form of sdlf-selection
that causes individuals who are sicker to

receive these drugs, and | think that it is
incumbent on us to expect that to be a
problem in every one of these
observational studies and to ask how
well do these studies do in adjusting for
that. | will circle back to thet in a
moment.

| think we have to be concerned about
whether we are studying people who
have had prior NSAID exposure, in
which case we would be worried about
survivor  biases, of finding the
individuals who are relatively immune to
these problems.

Findly, there are study design issues
about whether there are restrictions of
eligibility that might importantly color
the data. For instance, at least one of the
studies we are looking at requires
individuals to have received at least two
dispensings of a nonsteroidal agent in
order to be eligible.

That means that you have to live long
enough to have two dispensings, so it
certainly doesn't tell us anything about
the early effects of these drugs, and it
might in an important way color the
results with regard to later exposure.

There is an important question which is
not unigque to the observational studies,
which is who are the right comparators.
We had a number of discussions about
that yesterday. | think that all the issues
that we discuss with regard to the
clinical trials are applicable here. In
particular, there is alot of reason to want
to compare to other nonsteroidal users
because that gives the best chance of
having a group that is similar with
regard to underlying disease status and
presumably  risk of  myocardia
infarction.



Similarly, it is possible to say that if you
really care about COX-2 sdective
agents, you should compare one COX-2
selective agent to another.

That leaves us in the uncomfortable
situation of not knowing what is the risk
compared to no use at al, so we have
some comparisons that do look at non
users or a least remote users, and that
has its strengths. It has the big weakness,
of course, of putting us at risk of making
comparisons against groups that are
unrelated.

So, we are redly taking here of mostly
about a study like the Kimmel study, not
the nested case-control study. The other
kinds of concerns that raise red flags are
the real concern about losing cases who
make the group who are studied
unrepresentative.

| would point out to you, for instance,
that in the Kimmel study, only half of
the MI survivors who were identified
were actually interviewed and therefore
part of the formal analysis.

We dready talked about the fact that
since that study was limited to MI
survivors, that restricts us to a less
serious set of outcomes.

The other problem that realy bedevils
conventional case-control studies is
knowing whether the group of people
who are selected as comparators are
really comparable.

| think that is one of the reasons that
there is so much interest in doing nested
case control studies, because at the end
of the day it is redly extremely difficult

to satisfy oneself that controls really are
appropriate.

Much of what we need to be concerned
about in these studies is understanding
exposures. Part of the issue is
understanding how to characterize
exposure. This is both a strength and a
weakness of these studied.

You will remember | made the point at
the outset that if we want to understand
how drugs work in actual practice, that
we have to do observational studies. On
the other hand, that means we have to
find a reasonable way to characterize
these drugs.

We talked yesterday | think about all the
important issues of understanding
whether we had to look at absolute dose
or cumulative effects or whether the
effects start early or whether they start
late.

| think that the best of the studies that we
are looking at tackle a number of these
issues. | will mention in a minute some
of the ways that these studies have gone
about that.

| think in terms of ascertaining exposure,
it is probably reasonable to put the most
reliance on the dsudies that use
administrative databases of pharmacy
dispensing, but | will just make the point
that we have to be clear that these
studies are done in situations where we
have reason to expect that the
administrative databases are correct.

| think all the studies we are reviewing
are ones where the investigators were
careful to know that the individuals
realy had a drug benefit that was
operating at the moment, that would



likely find the prescription drug
exposures that we care about, but as a
general proposition, you can't assume
that that is the case.

Most health plans have some kind of
restrictions on benefits that might lead
individuals to change their benefit status,
so there would be periods of time when
we might know that they had an MI, and
we might not know that their drug
exposure is a the moment.

| will return to a point that we touched
on yesterday, which is that athough
amost al of the studies that we are
talking about report their results as
relative risks, a 2-fold increase in risk, a
70 percent decrease in risk. What we
really care about is the absolute
difference in risk.

So, that is not different between
observational studies and randomized
studies, but | think it is really a critica
piece of our thinking about the problem
that we are dealing with.

The second thing that is just worth
recalling is that when we talk about a 95
percent confidence interval, that our
expectation about where the true value
liesis not uniformly distributed over that
interval.

Our best guess about where the true
value lies is around the point estimate,
and if that point estimate is wrong, the
large majority of the uncertainly is pretty
close to that point estimate, so that it is
particularly not helpful, in my view, to
pay enormous attention to p values.

The difference between a p value of
0.05, as shown here, and a p value of
0.01 and a p value of 0.13 is not al that
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enormous in terms of the biological
impact.

| think one of the things that is a
particular concern that we need to pay
attention to in these studies is the fact
that it is easy to look at alot of different
comparisons, and to the extent that we
do that, we are going to have to just be
careful to know that the strength of any
one comparison is weaker than it appears
to be.

For instance, this is a quote from one of
the studies that we are looking at. We
undertook an observational  study
examining the association between
rofecoxib, celecoxib, other non
steroidals and myocardia infarction.

Well, there is no primary hypothesis
there, and the results for al of the non
steroidals. They are al interesting to
look at, they are all associated with p
values. Those p values are dl relatively
too extreme given the fact that there are
SO many comparisons.

It is a problem for randomized trials. We
talked about subgroup analyses. It is
important to do those studies, those
subgroup analyses, but absent having
specified a principal hypothesis at the
outset, | think that we have difficultiesin
knowing how much weight to put on any
particular one.

We talked a lot about confounding. That
is one of the most important concerns in
randomized trias. | know you all know
what confounding is. It wasn't obvious to
me when | was making these dides that
everyone knew that, but the example, so
that we have it in mind is if what we
know is drug A versus drug B, and MI or
no MI, and we don't take into account



important confounders, we can get
importantly incorrect results.

So, here is an example of an aggregate
analysis with arelative risk of 1.5 among
2,000 people who are exposed to two
drugs. If you break it apart and see that
in the high-risk group, drug A accounted
for 80 percent of the exposure, and in the
lowrisk group, drug B accounted for 80
percent of the exposure, you see that in
each of those two categories, the high
risk group and the low-risk group, that,
in fact, there is no association between
drug and outcome, but you have to take
them apart to do that.

Well, the good news is if you know what
the confounders are, and you have
measured them accurately, it is possible
to adjust for them, and all of the studies
we are looking at do a pretty job of
adjusting for the confounders that we
know about, so | guess one of the
guestions is how well do they do at
identifying the important confounders.

| would say not bad on alot of that. That
is, if you take, for example, the Graham
study or the studies that Wayne Ray did
in Tennessee Medicaid, there are a
number of strengths. | will sort of stop
and back up on the things that make
these look like relatively more credible
studies in the scheme of the factors that
we care about.

They ae inception cohorts of
nonsteroidal users, that is, they are
individuas who had to have been
members of the health plan for at least a
year before they received their
nonsteroidal.

There was a lot of information about
their underlying medical status that was
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available to the investigators using both
clams data and medica record data to
ascertain cardiovascular disease aong a
number of dimensions, utilization of
procedures like surgery or angioplasty or
diagnostic procedures that are intended
to find cardiovascular  disease,
hospitalizations, emergency room visits,
and a substantial amount of information
about the medications that these
individuals took that was related to or
plausibly related to cardiovascular risk
factors.

Those large number of factors were used
to create separate risk models using only
the unexposed, and then to use those risk
models to create risk indexes for the
individuals to use as an adjuster for
underlying cardiovascular risk.

Is it perfect? No. Is it pretty good? It
seems to me that it meets the sniff test of
saying that it has a reasonable chance of
identifying important confounding.

Unfortunately, there are a number of
important confounders for which health
care systems typically don't have good
data, like smoking, OTC NSAID use,
obesity, family history, and those are
typically much more problematic.

Some of these studies have worked
pretty hard to try to either deal with it or
understand whether it could be an
important problem. One of the handouts
we had, for instance, was the study by
Schneeweiss and colleagues who |ooked
back at one of the studies by Solomon
that was performed in the Medicare data
set, and asked how important could these
unmeasured confounders be.

They actually had access to information
from the Medicare Beneficiary Survey



that asked representative Medicare
beneficiaries detailed questions about
many of the things that we would ask
about. They weren't the people who were
involved in that case-control study, but if
you assume that the beneficiary survey,
members were representative and they
gave plausible answers, it is possible to
extrapolate back to the source
population, and the take-home message
from that work, the answer didn't change
very much, which is really what we want
to know, not sort of the absolute
difference, but whether those
unmeasured confounders are important
enough that they could cause a
difference.

| think we still have to be concerned at
the end of the day, we still have to be
concerned about residual confounding as
a potentialy important problem.

One way | think that we can draw
relative assurance from that work of
adjusting for confounding is to ask how
much did the estimate of risk change
between the unadjusted and the adjusted
result.

| think there is a world of difference
between an unadjusted result of 10 and
an adjusted result of 1.5, and having an
unadjusted result of 1.6 and an adjusted
result of 1.5. The former, | think the
reasonable assumption is we arguably
havent been able to dead with
confounding in a way that would let us
believe that 1.5 means something.

| think there is a much stronger case to
be made when adjusting for important
confounders that we know about doesn't
change the risk estimate very much, that
that is arelative more credible answer.
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Having said that, | think that
observatioral studies are best at finding
relative risks that are more than 2. |
think that | would pay some attention to
relative risks of 1.5. | get very nervous
about adjusted relative risks of 1.2.

That doesn't mean that they are not right
and | don't ignore them, but if we ask is
that for sure the answer, my response to
that is| am just less certain about that.

| think we are always left at the end,
while we spend a lot of time thinking
about and adjusting for confounding, and
| think we can do a pretty good job of
that, it is much harder to adjust for
misclassification, and it is essentidly
impossible to adjust for bias.

So, | think one of the things we have to
ask about is are there plausible sources
of misclassification and bias, and if there
are, in which direction do they work and
would they serioudy change our
interpretation.

We taked about the fact that absolute
differences are the important ones that
we care about. We have aready started
to look at data that talks about person
level risk and population level risk, so
beyond saying that at the end of the day,
| think these are the answers that we
really need to talk about, not about
relative risk.

Personally, | think that we need two
kinds of answers. One is what is the
infformation that patients and ther
physicians need to have to make
decisions for them personaly about
whether to accept certain kinds of
treatments in exchange for certain kinds
of anticipated benefits.



| think there is a population level
concern that we have to have that
emerges from the same set of analyses,
but takes on a different form.

So, you will be pleased to know that |
am wrapping it up now, and | would say
that both the cohort and nested case-
control designs, which are the bulk of
the observational studies that we are
looking at, are relatively strong ones and
| think deserve the committee's real
attention.

| am sorry that not every one of these
studies  prespecified a  primary
hypothesis that we can attend to, but we
should whenever possible do that. Even
though we don't find important effects in
some of these studies, | think it is
important to recognize that they don't
exclude one.

As | have said, | am least certain about
attaching great weight to relatively small
excess risks even understanding that
when they are extrapolated to a large
population, they could account for very
important public health problems.

Finally, 1 would say that the things that
support the studies conclusions are the
fact that when we do subgroup analyses
and look for dose-response effects, that
they strengthen the  cause-effect
relationship, and | think that there is
reason to look for consistency across
studies.

| take the point that was made yesterday
that it is possible that a dozen studies of
naproxen could al have the same
underlying bias that shift the point
estimate in the same direction, but it is
not so clear to me what that biasis.
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So, | think that we would have to have a
reasonable idea of what might explain
consistent differences across studies and
ask if they are of sufficient magnitude to
explain that. As| say, | am not clear that
there are those kinds of biases.

| think we have to be cautious about the
fact that residual confounding bias and
misclassification are all issues with these
studies. So, | think that while they add to
our discussion, they have to be
considered in light of the fact that they
are imperfect vehicles.

Thanks. (Applause.)
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