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Letter from the Chair
Nancy D. Smith

Statisticians are a hardy bunch!  The folks who attended
this year’s FDA/Industry Statistical Workshop certainly
demonstrated that fact.  [To paraphrase the Post Office
motto… neither 3-6 inches of rain, nor >80 mph wind, nor
downed trees blocking roads, nor flooded basements, nor
lack of power in over 75% of the homes in Montgomery
County could keep us away.]  Over 350 people attended the
Workshop in Bethesda on September 18 and 19 as Hurricane
Isabel powered her way up the east coast.  And only one
speaker wasn’t able to make it!

The sessions were outstanding, and the two short-courses
were standing-room only.  I want to take this opportunity to
thank everyone involved in planning the event, and all of the
speakers and participants who braved the elements to get
there.  I especially appreciate the work of this year’s co-chairs
– Corsee Sanders of Genentech, Inc., Wasima Rida of Statis-
tics Collaborative, and Ed Nevius of the FDA.  I know they
put a great deal of time and energy into creating the out-
standing program, coordinating all the speakers and sessions,
selecting the hotel, and taking care of all of the other details
involved in putting on a meeting of this size.  However, I
think they might tell you that planning the conference was
easy compared to the decision they had to make at the last
minute as to whether to move forward or cancel the work-
shop.  

The weather predictions were constantly changing as the
forecasters plotted the path of the hurricane.  Where would
it come ashore?  And what path would it take once it got over
land?  And how much rain, wind, flooding, … should we
expect?  I had never thought about how much statistics are
involved in the prediction of weather -- expected values for
the wind and rain, confidence intervals around the predicted
path of the storm, probability of flooding in a given area.  All
that was needed was a drug or device to ameliorate the ‘hur-
ricane hysteria’ that seemed to grip the area as the storm
approached! 

We had much nicer weather last August in San Francisco
– didn’t even see much of the fog the city is famous for.  Stacy
Lindborg of Lilly and Anna Nevius of the FDA did a won-
derful job coordinating the Biopharm contributions to the
program for the Joint Statistical Meetings.  The Biopharma-
ceutical Section sponsored six Invited Sessions and three
Special Contributed Sessions, along with a large number of
Contributed Paper Sessions.   We also sponsored two Short
Courses and fourteen Roundtables.  Our Section Board meet-
ing was held on Tuesday morning, and we had a Biopharm
Section Business Meeting on Tuesday evening, with an excel-
lent turn-out for both meetings.  

My year as Chair of the Biopharm Section is now in its
final quarter, I look forward to more and better things for the
Section in the coming years.  We continue to be the largest
section in the ASA, and the Membership Committee is look-
ing for ways to help us continue to grow.  We now have a very
successful Sponsorship Program thanks to Len Oppenheimer
and his committee, and that has resulted in a big improve-

ment to the health of our Section’s budget.  Finally, I am opti-
mistic that we will soon have an official history of the Bio-
pharm Section.  Bob Davis, Mike Free, and Charlie Sampson
are collaborating and we plan to publish the results in the
Biopharm Report and put it on our website.

Thanks to everyone who has helped to make the Section
successful this year.  And good luck to all of the Officers and
Board Members for continued prosperity in 2004.

Aspects of the Dissolution
Profile Testing Problem
Morris L. Eaton
School of Statistics, University of Minnesota

Robb J. Muirhead
Statistical Research & Consulting Center, Pfizer Inc

Gregory S. Steeno
Non-Clinical Statistics Group, Pfizer Inc

1.  Background
In order for a drug to be bioavailable after oral administra-

tion, it must first dissolve and then diffuse through the gut wall
into the body. The first step in that process is the disintegration
of the dosage form followed by dissolution of the active ingre-
dient. In vitro dissolution testing attempts to mimic this
process.

Dissolution testing is a critical test throughout the life of the
drug product. It is done to:

• Demonstrate that the drug goes into solution, which is
necessary for an Investigational New Drug (IND) application.

• Assess and ensure the quality of released batches, both
clinical supplies and consumer goods, and show that the man-
ufacturing process is reproducible.

• Discriminate between batch-to-batch differences of drug
product properties, such as hardness, particle size, excipient
interaction and manufacturing process variables.

• Aid in pre- and post-approval changes, such as a change
in a validated process, or a line extension.

• Identify food effects on bioavailability (rarely done in vitro,
but can give some insight)

• Be in compliance with regulatory guidance
The experiment usually consists of taking 6-12 dosage units

(for discussion, assume tablets are the dosage form) and plac-
ing them in agitated media. Samples are drawn from the media
at different time points and analyzed, usually via chromatogra-
phy or UV spectroscopy.  The response at time t is the amount
(percentage) of drug released into the media. A typical dissolu-
tion test system, made by Distek, Inc. is shown in Figure 1.

This instrument has six vessels, each holding one liter of
media. A rotating basket or paddle is lowered to agitate the
contents, after which a tablet is dropped into the vessel and
samples are taken at fixed time points to measure the percent
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similarity is defined in terms of the parameters of the assumed
model. We will not discuss these approaches in this article.  For
a review of some of the procedures that have been suggested in
the above categories, see Chapter 3 of Chow and Shao (2002).

In “model independent” approaches, the focus tends to be
on the responses for each time point, with typically no assump-
tion relating an observation at one time point to an observation
at another time point. For example, the multivariate normal
models we will discuss later are “model independent” in this
terminology (although they are not mentioned in the 1997
Guidance) because no structure is assumed for the mean vec-
tors of multivariate normal observations. Also included here is
the “similarity factor” f2 of Moore and Flanner (1996). The
1997 Guidance specifies an inferential scheme using this factor,
but addresses neither the population definition of similarity
under consideration nor the behavior of error rate probabilities.
(This is not surprising; no publications had appeared which
dealt with these issues before1997.) These are, in our view, vital
considerations (see Section 3).

Consider times ti, i=1, ... ,k and tablets j, j=1, ...,n. Let yij be
the percentage of drug dissolved from tablet j at time ti. A
model for this situation can be written as

where θi is the population mean over tablets at time ti and the
error εij has mean 0. For a given tablet j, it is unreasonable to
assume independence of y1j, y2j, ..., ykj. It does appear reason-
able, however, to assume that the n vectors 

are independent, as these are “replications” across tablets in the
population. We will write this model in obvious notation as

Given data {yij | i=1,...,k; j=1,...,n}, the usual  estimate of θi is
the sample mean

Now plot these sample means with the x-axis as time and the
y-axis as percent dissolved, and connect the successive points
with straight lines. This is the dissolution profile based on the
sample. Two sample dissolution profiles are plotted in Figure 2.

A reference drug R has a dissolution profile obtained from
data (k-vectors)

and a test drug T has a dissolution profile 

of drug that has dissolved
into solution. The choice of
times depends on the drug,
and possibly specifications
given in United States Phar-
macopoeia (USP) guidances.

The (population) dissolu-
tion profile of a drug is the
curve of the mean dissolu-
tion rate (% dissolved) over
time. Two (sample) dissolu-
tion profiles appear in Figure
2, where the sample means
are plotted over time and
connected by straight lines.
Here, two formulations of
the same drug were involved, and data were collected across five
different time points (10, 20, 30, 45, and 60 minutes).   

Figure 2: Two sample dissolution profiles

The question at issue is: Do these two sample dissolution
profiles provide evidence that the two population dissolution
profiles are “similar”? An affirmative answer to this question
helps justify a biowaiver or process change.

2. The 1997 FDA Guidance and "Closeness" of  Dissolution
Profiles

The FDA Guidance for Industry, Dissolution Testing for Imme-
diate Release Solid Dose Forms (August, 1997), indicates three
different categories of methods for the evaluation of similarity
of dissolution profiles. These are:

1. Model Independent Approach Using a Similarity Factor
2. Model Independent Multivariate Confidence Region 

Procedure
3. Model Dependent Approaches

In this classification, the term “model dependent” refers to
the shape of the dissolution profile rather than to statistical
sampling approaches. For example, in a model dependent
approach, we might assume that the logarithm of the dissolu-
tion profile is linear or quadratic, or perhaps that a Weibull or
logistic model is appropriate. Then the two or three parameters
of the assumed model are estimated from the data. In addition,
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Figure 1: A Dissolution Test
System  (Reproduced with
permission of Distek, Inc.)
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Typically n1=n2 (the number of reference tablets used is the
same as the number of test tablets), but this is not necessary in
the discussion here. Are the two dissolution profiles “similar”?
“Similar” here means that that the mean vector θ T is “close” to
the mean vector θ R; that is, the population mean vector (for the
times t1,...,tk) for the test drug T is close to the population mean
vector (for the same times) for the reference drug R. Most
notions of “close” in the statistical literature have the form:

The two profiles are similar if and only if θ T is in some neigh-
borhood N(θ R) of θ R.

A popular choice in the statistical literature is the rectangu-
lar neighborhood

where the ∆i are specified numbers (∆ i=10 for i=1,...,k is com-
mon). So, in this rectangular case we would say that the pop-
ulation T- and R-profiles are similar if 

This case is discussed at length in Wang, Hwang and DasGupta
(1999) under the assumption that the data vectors have a mul-
tivariate normal distribution. See Section 4 below for a synop-
sis of some of this work.

The question of similarity of two profiles is naturally for-
mulated as a hypothesis testing problem.  It is obviously of
benefit to a drug consumer if the statistical procedure used to
check similarity controls the error (Type I):  Declare profiles to
be similar (reject the null hypothesis) when in fact they are not (the
null hypothesis is true).

In the dissolution profile testing problem (with whatever
neighborhood is used) the appropriate null and alternative
hypotheses H and K are:

H: θ T is not in N(θ R)  (the profiles are not similar) 
K: θ T is in N(θ R) (the profiles are similar).

Controlling the level controls the probability of declaring sim-
ilarity when the drugs are not similar. A Type II error is to assert
non-equivalence when in fact there is equivalence (with direct
cost implications for the manufacturer of drug T and probable
indirect cost consequences for the consumer). In the some-
what more general bioequivalence setting, it is now common
to have the alternative hypothesis as “bioequivalence” with the
null hypothesis as “not bioequivalent”. The discussion in
Berger and Hsu (1996) provides some background.

3. Basic Requirements for a Statistical Testing
Methodology

Many statistical methods have been proposed for deciding
whether or not two dissolution profiles are similar. Because of
the variety of methods, it is useful here to look at what might
be considered the minimal specifications necessary to discuss
both the interpretation and operational characteristics of a
methodology. A parametric model is not assumed in what fol-
lows, but a well-defined notion of “the population” seems
essential in order to interpret inferential statements. What we
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have in mind is that the observed dissolution profiles are based
on “samples” from specified populations of drugs (tablets), and
it is to this population to which inferential statements apply.

Given the population, consider a set of population charac-
teristics (e.g. means, variances, covariances, etc.) that are used
to specify exactly what “similarity of dissolution profiles in the
population” means.  (For example, (3) gives one definition of
what similarity means, where the set of population characteris-
tics is the vector θ = θ R-θ T.) In our discussion here we will
regard it as minimally necessary for the evaluation of a pro-
posed methodology that two normative requirements hold. We
find it necessary to state these explicitly, as many papers, par-
ticularly in the pharmaceutical literature, appear to be deficient
in one or both. 

The first requirement simply reasserts that in, in the frame-
work of classical hypothesis testing, hypotheses are expressed
in terms of parameters. Specifically:

Normative Requirement 1: A specified function of the popu-
lation parameters is used to define dissolution profile similarity.

The second requirement says that we should be able to
compare proposed tests of dissolution profile similarity in the
usual way. Specifically:

Normative Requirement 2: No matter what testing procedure
is used, there needs to be sufficiently detailed knowledge about
the power function to allow an assessment of the probabilities
of Type I and Type II errors. 

Normative requirements 1 and 2 are not easily satisfied in
the dissolution profile testing problem. Even in the case of nor-
mality assumptions where requirement 1 holds, some non-
obvious theoretical results are required to obtain useful
information about probabilities of Type I errors. In the case of
Type II errors, very little is known theoretically, but numerical
information can be obtained by running standard simulation
studies for plausible parameter configurations  (see Section 4 of
Wang et al. (1999) for an example). In spite of the theoretical
difficulties, the two normative requirements can be met (at
least numerically) for the tests described in the next section,
where normality is assumed.

4. Dissolution Profile Testing in the Normal Case
Throughout this section, we assume that the data in (1) and

(2) are available, and that, perhaps suitably transformed, the
data are multivariate normal. (In many situations in our expe-
rience, this does not seem to be an unreasonable assumption.)
Specifically, we assume here that

Let θ=θ R-θ T, the difference between the two mean vectors. As
the notation indicates, the covariance matrix is assumed to be
the same for the reference drug R and the test drug T. The types
of hypotheses considered here have the form 
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where N is some neighborhood of 0 in R k. Of course, “similar-
ity” of the two profiles is defined to mean        

A reduction of the testing problem (via sufficiency and
translation invariance) to a canonical form helps in simplifying
the structure of the problem. In obvious notation, let       and

be the two sample mean vectors, let S R and S T be the two
sample covariance matrices, and put
Now put

Then Z and S are independent, 

Here θ and Λ are unknown parameters, and we assume
The problem is to test (4). This is called the canonical

problem.

We will concentrate here on the rectangular neighborhood
N given by

The arguments in Wang, Hwang and DasGupta (1999)
show that the three methods (a) an intersection-union test
(IUT), (b) the likelihood ratio test (LRT), and (c) inversion of
the Hotelling’s T 2 confidence region all lead to tests of the form: 

Reject H if 

where c is a constant that depends on the test method.  
For the IUT (based on one-sided t-intervals), the appropri-

ate choice of c is tm(α), the a quantile of the tm distribution.
Berger and Hsu (1996) show that this test has size α. Neither
this result (published before the 1997 Guidance), nor indeed
any mention of the IUT, is mentioned in the Guidance.

Wang et al. (1999) show that the IUT described above is
also the LRT of size α.

We have used the word “size” rather than “level” above. We
remind the reader that, when testing a composite null hypoth-
esis (as we are here), the probability of a Type I error usually
depends on the particular “true” value of the parameter in the
parameter space specified by the null hypothesis. A test has
level α if the maximum Type I error probability is less than or
equal to α. A test has size α if the maximum Type I error prob-
ability is actually equal to α.  It can happen that the size of a
test may be very different from (i.e. much smaller than) the
level one is aiming for. We now give such an example.

Inversion of a confidence region obtained via Hotelling’s T 2

results in a test of level α, but one whose size is considerably
less than α. Recall that Hotelling’s T 2 is given by 

and that 

Thus the confidence set

has (exact) coverage probability 1-α. It is shown in Wang et al.
(1999) that the test constructed from this region has the rejec-
tion region

This test has level α, but its size is not α.  For k=1, the size is
α/2, and the size decreases rapidly as k increases – see Table 1
on p. 399 of Wang et al. (1999). The test constructed by invert-
ing Hotelling’s T 2 is very conservative, and increasingly so as
the dimension k increases.

The discussion here has focused on the rectangular neigh-
borhood. For similar work on general convex neighborhoods
(which includes elliptical neighborhoods), see Munk and
Pfluger (1999).  Another relevant reference is Brown, Hwang
and Munk (1997). 

5. The Similarity Factor

We continue to use the notation introduced in the previous
section, but drop the assumption of multivariate normality
until further notice. In particular, θ is the difference between
the population mean vectors and Z is the difference between
the two sample mean vectors. One possible measure of the
population difference between the dissolution profiles is the
parameter

a (normalized) squared length of θ. Because each θ i is a per-
centage between 0 and 100, η can be any number between 0
and (100) 2.  In order to “normalize” this measure of discrep-
ancy, the parameter

was introduced – see Moore and Flanner (1996) for a sample
version of this, and Ma et al. (2000) for both sample and pop-
ulation versions. Here log denotes logarithm to the base 10.
Since it is a monotone decreasing function of η,  f2has a maxi-
mum value of 100 when η=0 (the two dissolution profiles are
the same) and is close to zero (-0.001) when η=(100)2. It has
been common practice to use values in the range 50 to 100 to
conclude dissolution profile similarity. This practice stems from
the observation that

a) If |θi|= 10 for i=1, ..., k, then f2 is very close to 50; and
b) Dissolution profiles with          for all i=1, ..., k are 

often considered similar.
Note, however, that there are configurations of means with

f 2>50 and k-1 indices i such that                       (For example,
if k=2, and                       and                      so the profiles
would not be considered similar in the sense of b) above, we
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have f2=53.4.) This fact alone should lead to caution in inter-
preting f2 as a similarity measure. The real problem is that the
null and alternative hypotheses of interest involve the vector θ
itself, and not its length. Indeed, even in the case of multivariate
normality, there is no formal statistical justification (such as suffi-
ciency or invariance) for reducing the testing problem to a 1-dimen-
sional problem.

In terms of the parameter f2, the usual null and alternative
hypotheses are

The reasoning that leads to the choice of 50 in (6) is
sketched above; also, see the 1997 FDA Guidance, Ma et al.
(1997), Ma et al. (2000), and the references therein.

The sample analog of f2, used as a test statistic to decide
between H and K, is

where                    .  It is        (called the “similarity factor”)
that is discussed in Moore and Flanner (1996) and in the 1997
FDA Guidance.  In the 1997 Guidance it is stated (subject to
some conditions) that       values greater than 50 indicate equiv-
alence of the two dissolution profiles, thus effectively creating
a test function for testing H vs K.  However, the error rates
associated with this test are obviously dependent on the distri-
butional assumptions made about the observations. Such
issues have been the subjects of several papers over the past
few years. Some of the most pertinent of these are discussed
below.

Two types of testing procedures based on        have appeared
in the literature:

1) Reject H if and only if          , where c is chosen to give
the test size α at a particular parameter configuration; and
2) Use      to construct a confidence interval for f2 at a spec-
ified coverage value, and then invert this to construct a test.
See Shah et al. (1998), Ma et al. (1999) and Ma et al. (2000)

for examples of these approaches. Constructing a test of a
given size using either 1) or 2) requires knowledge of the sam-
pling distribution of    . Because H and K are both composite,
and typically quite complicated even with an underlying nor-
mality assumption, an analytic description of the sampling dis-
tribution of     seems quite hopeless. The discussion in Ma et
al. (1999) illustrates the situation well. In short, classical sam-
pling theory is inadequate, even in the multivariate normal
case, for constructing size α tests of H versus K that are based
on      (or monotone functions of     ).

An alternative procedure is to use the bootstrap method to
approximate the sampling distribution of     . This approximate
sampling distribution could then be used to construct an
approximate confidence interval for f2 that in turn can be used
to test H versus K.  To validate this approach, there are some
concerns that need to be addressed. Here are two.

a) It is straightforward to show that     underestimates f2, and
this may adversely affect any bootstrap confidence inter-
val/testing argument based on  

b) Within the dissolution profile context, guidelines are
needed for bootstrap sample sizes and model assumptions
so that bootstrap methods provide justifiable inferences.
Ma et al. (2000) investigated these issues in a large numeri-

cal study. Their simulation/bootstrap studies show that, under
very stringent sampling conditions (multivariate normality, k=4,
n=6 or 12, θ proportional to a vector of ones, covariance matrix
with equal variances and equal covariances), a bootstrap confi-
dence interval yields a test with roughly the claimed level and
a power function that can be numerically approximated.
Nonetheless, the current state is that tests based on the simi-
larity factor fail our Normative Requirement 2—not enough is
known about the behavior of power functions (even in the gen-
eral multivariate normal case) to allow an assessment of the
error probabilities.

This section has outlined some difficulties with the use of
the similarity factor in testing for dissolution profile similarity.
Its use continues to be promoted by FDA Guidances. In addi-
tion to the 1997 Guidance that is most relevant to this discus-
sion, the similarity factor is also recommended in the following
FDA Guidances (this list is not intended to be exhaustive):
• SUPERAC-MR: Modified Release Solid Oral Dosage Forms. 

September, 1997
• Waiver of In Vivo Bioavailability and Bioequivalence Studies for

Immediate-Release Solid Oral Dosage Forms Based on a         
Biopharmaceutics Classification System. August, 2000

• Bioavailabity and Bioequivalence Studies for Orally            
Administered Drug Products – General Considerations. Draft
Guidance, July 2002

6. Confidence Set Methods
Throughout this section we assume multivariate normality,

so that we have the canonical problem described in Section 4.
Thus we have available to us

An exact level 1-α confidence set C(Z,S) for the mean vec-
tor θ is given in (5).  In what follows, we look at two “tests” that
have been proposed which involve the use of this confidence
set.  These seem to be in the spirit of a procedure outlined in
the 1997 FDA Guidance, but unfortunately no references are
given there for this.

Proposed Test #1:  The following procedure was proposed
by Tsong et al. (1996). Let                     (called the “true M-
distance” for the Mahalanobis distance in Tsong et al. (1996)).
Now, consider a specified “global similarity limit” g>0, and let
δ be the kx1 vector with all elements equal to g. Then

is the “tolerance limit” for global similarity based on
the coordinate similarity limit g. This appears to be motivated
by the idea that a vector of differences θ such that

is a tolerable difference for global similar-
ity. Finally, set                              The decision rule in Tsong
et al. (1996) is:

Assert global similarity of the dissolution profiles if   
The intuition here is that V represents what can be tolerated,
and       is the maximum value of the suggested measure of
similarity, computed over a level 1-α confidence set.

H f vs K f: : .2 250 50≤ >                                (6)
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A conceptual problem here is that the suggested measure of
similarity is                     This depends on both parameters and
data, so defining what similarity means depends on data. As a
consequence, our Normative Requirement 1 in Section 3 is vio-
lated.

In spite of this, one might ask about the behavior of the
above decision procedure, in which case it would be reason-
able to look at 

namely, the probability of asserting global similarity when (θ,
Λ) is the true parameter value. At present, there is no informa-
tion regarding this probability, so Normative Requirement 2 is
also violated.

Proposed Test #2: Another method was proposed by
Saranadasa (2001). In essence, this considers the confidence
set C(Z, S) and also assumes that there is a specified  thresh-
old value d0 so that the dissolution profiles would be consid-
ered similar if                                although this is not stated
explicitly in Saranadasa (2001). In fact, similarity is not
defined explicitly as a function of population parameters, and
no null or alternative hypothesis is specified. Thus again, our
Normative Requirement 1 does not hold.

The procedure suggested by Saranadasa (2001) is based
on the assumption that             where e is a kx1 vector of ones.
Then, based on this assumption, one looks at the equation
(in d)

where                                          The argument is that the
solution to (7) should be the largest value of d (in absolute
value) that is consistent with the confidence set C(Z,S) in (5).
Saranadasa (2001) presents a method to find an approximate
solution, say    ,  to (7) (    is defined to be zero if there is no
solution), and suggests the decision rule:

Declare the two profiles similar at level α if                    

In addition to the violation of Normative Requirement 1,
there is a logical (large sample) problem with this proposal.
Equation (7) is quadratic in d and so either has zero or two real
solutions. If the confidence set C(Z, S) does not intersect the 1-
dimensional subspace span{e}, then there is no solution to (7).
However, if θ0 is the true value of the mean difference in pro-
files and if θ0 is not in span{e}, then when the sample size is
large enough, C(Z, S) will not intersect span{e} so (7) will not
have a solution. However, θ0 could be almost anywhere in R k –
indicating either strong dissolution profile similarity or strong
dissolution profile dissimilarity. Thus the failure of (7) to have
a solution (which happens with probability tending to one as
the sample size increases when θ0 is not in span{e}) carries no
information regarding similarity. This problem, in our view,
disqualifies this proposal from serious consideration.

6. Summary
This article has examined some of the procedures for testing

similarity of dissolution profiles in the statistical literature since
the 1997 Guidance, concentrating entirely on “model indepen-
dent” approaches. In the case where it is reasonable to make

the assumption of multivariate normality, the intersection-
union test and likelihood ratio test are the same, and give a test
whose size is of the stated level. We have raised some issues
concerning the use of the “similarity factor” which we believe
warrant serious consideration and possibly reassessment of its
value. We also point out some difficulties with two confidence
region approaches that have been proposed in the pharmaceu-
tical literature.
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Letters

Reply to Statistical Analysis
Plan in Winter 2002
Biopharmaceutical Report
Peter H. Westfall, PhD
Texas Tech University

Stacy R. Lindborg, PhD, Wei Shen, PhD and
Walter Offen, PhD
Eli Lilly & Company

In the Winter 2002 issue of the Biopharmaceutical Report,
Shen et al. (2002) and Eckert (2002) discussed the role of sta-
tistical analysis plans.  In a letter commenting on these articles,
Salsburg (2003) argues against strictly defining methods in the
protocol, because there may be a possible decrease in power
when you select the wrong method.  He argues for not using a
“convenient mathematical model,” and rather, using “careful
consideration of what might be expected.” We are confused.  Is
not a “careful consideration of what might be expected” sup-
posed to be performed at the protocol stage?  And if not, how
and when?  After looking at the unblinded data, and inferring
the type of test that will be most powerful from the observed
data structure?  If this is the implied suggestion, then it is essen-
tially no different than trying the analysis several ways and
choosing the result with the smallest p-value.  This type of analy-
sis, which introduces both statistical bias and operational bias, is
very problematic, and is one of the main reasons that specific
methods are needed in protocols.  Such stringency is helpful for
both reviewers and sponsors.  

Several of the authors have extensive experience in working
with regulatory agencies on submissions of new drugs for mar-
keting approval. If a sponsor were to not completely pre-specify
the primary analysis, and rather conduct multiple, perhaps
dozens, of analyses, and then present the one with the smallest
p-value to the agency, it would rightly be thrown out as a post-
hoc method that clearly inflates the Type I error rate. This would
be the case even with post-hoc arguments for why the result
being presented is the most valid method of analysis for the data
at hand.  For example, suppose the sponsor analyzed the pri-
mary endpoint by applying multiple methods such as nonpara-
metric methods, baseline-covariate adjusted last-observation-
carried-forward, a variety of repeated-measures mixed models,
difference scores from baseline, permutation tests, bootstrap
tests, various score tests, and combinations of the above.  Then
suppose that they reported as the post-hoc primary method one
which had a p-value <0.05 (while many others resulted in
p>0.05).  Regulators would be unlikely to accept this analysis,
as it has the appearance of being data-driven. Such an approach
has potential merit in an exploratory hypothesis-generating set-
ting, but would generally be considered bad science in a confir-
matory registration study.

Another problem we wish to point out is that Salsburg’s claim
“a/5 more than covers the problem” [of multiple comparisons
involving several endpoints] is simply wrong.    Westfall et al.
(1998) show that when analyzing supersaturated designs, where
the number of variables far exceeds the number of observations
(thus there are perfect dependencies), the proper threshold uses
the number of variables, not the underlying dimension. Addi-
tionally, it is well documented that thresholds to account for
selection effects are not linear in the correlations.  One might
hope, for example, that when the correlation is 0.5 between
endpoints, that the threshold moves half way from the Bonfer-
roni threshold 0.05/2 to 0.05 (i.e., to 0.0375), but sadly this is
not the case. The proper threshold becomes 0.0271 in this case
(assuming Z-statistics), barely improving upon the Bonferroni
value. While it is certainly possible to utilize correlations to
lower the selection effect thresholds, they do not help all that
much; see Dmitrienko et al (2003) and references contained
therein for further details.
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Key Dates for the Joint
Statistical Meetings
Toronto
December 1, 2003 - February 1, 2004 - Abstract submissions available
online. 

February 1, 2004 (midnight Eastern Time) - Last day to submit abstracts
online 

March 1, 2004 - Hotel reservation form available online.

April 1, 2004 - Last day for presenters to submit changes to audiovisual
requirements. 

April 1 - April 30, 2004 - Presenters can make revisions to abstracts for
final publication. 

May 31, 2004 - Preliminary program posted on the JSM 2004 website in
a downloadable PDF file. 

May 15, 2004 - Registration materials available on the JSM website. 

June 1, 2004 - Draft manuscripts due to session chairs. 

July 2, 2004 (midnight Eastern Time) - Last day for early bird registra-
tion forms to arrive at the ASA Office. 

July 2, 2004 - Hotel reservations deadline. 

July 3 - July 23, 2004 - Advanced Registration (increased fees apply). 

August 7 - 12, 2004 - On-site registration (increased fees apply).
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Attendees : Nancy Smith, Thomas Bradstreet, Stacy Lindborg,
Wasima Rida, Avitaal Cnaan, Kalyan Ghosh, Amit Bhat-
tacharyya, Anne Cross, Nandita Biswas, Neal Thomas, Mani
Lakshminarayanan, Brian Wiens, Len Oppenheimer, Keith
Soper, Bob Small, Kannan Natarajan, Katherine Monti, Anna
Nevius, Corsee Sanders. 

Review Past Minutes & Action          Bhattacharyya

Minutes from Transition Meeting approved and accepted. All
Actions done.

Demissie Alemayehu had sent an update on the Publication
Report 

Budget Ghosh

Balance at Jan 2003:  $29,500 

Balance at Mar 2003: $37,400 (This includes “Contribution”
of $6500 probably from corporate sponsorship)

Corporate Sponsorship Oppenheimer

Requesting $500 - $1500 (recommending $1000) from sponsor
contacts. The goal for this year is to obtain $12-15 K (10K on
budget)

Significant positive response received so far from Pharmaceuti-
cal companies. 

- Success with Biotech companies is limited so far. Need to
re-think how to include these companies in the future.

Difficult process to track (takes time between agreeing and send-
ing a check; and ASA updating the record. Kalyan Ghosh peri-
odically checks with ASA).

- Follow up will be done in the committee in the future to
review process

Len to follow up with the contacts who haven’t responded.

List of sponsors will be placed on - poster during FDA/Industry
Workshop (and listed in the program) and JSM Annual Meeting

- list at Biopharm Bulletin/Newsletter, Amstat News (Action:
Len to contact Demissie regarding listing on the June Amstat
News issue)

- displayed (with Logo when available) at the website.
(Action: Nandita Biswas). 

On the website. Information (including an enrollment form) on
how to become a corporate sponsor will be available.

This Sponsorship should continue every year.

Post-Meeting Note: The latest (as of 18-Apr-2003) list pre-
sented by Len O. comprises of the following companies: Allergen,
Amgen, AstraZeneca, Aventis, Bristol Myers Squibb, Centocor,
GlaxoSmithKline, Johnson & Johnson, Merck, Novartis, Pfizer,
Purdue Pharma, Sanofi-Synthelabo, Schering Plough, Wyeth.

Post meeting note: A vacancy has appeared on the committee (i.e.
Russ Wolfinger is rotating off)—if you’re interested in replacing

Russ or know of a good replacement—please contact Len.

Conference/Committee Program Info
Lindborg

ENAR 2003 & JSM 2003:

Discussions:
Transition Meeting between consecutive Program Chairs can be
made formal.

The Program Chair Elect can be a part of the Roundtable Lun-
cheon Committee. Stacy Lindborg to contact ASA for this (so
that ASA pays for the travel for 2 persons from Biopharm).

Motion accepted during Meeting: If a student paper is moved
into another session (sponsored by another section) due to con-
tent & relevance, the student could still participate in the Stu-
dent Paper Competition, provided Biopharm section is one of
the sponsors in the session.

- This resolves an issue at this year’s JSM.

Student Paper Competition:
Stacy Lindborg is receiving all the student papers. Stacy to blind
the papers before sending them to Sanat Sarkar (Chair of the
Competition). Stacy and Sanat to discuss further processes in
this.

2003 Roundtable Luncheons Nevius

14 roundtables organized. See details here :  

Biopharmaceutical Roundtable Luncheons JSM 2003

Peter A. Lachenbruch, Division of Biostatistics/OBE/CBER
Title: Vaccine Lot Consistency Issues

Stephen Wilson, FDA
Title: Electronic Submissions, Data Standards, Data
Warehouses and Analysis Databases

Berton H. Gunter, Merck & Co
Title: Statistics and Scientific Practice: Shall the Twain
Ever Meet?

Qing Liu, The RWJ Pharmaceutical Research
Title: Regulatory, Ethical and Statistical Issues of the
FDA's Accelerated Approve Process

Sue-Jane Wang, CDER/FDA
Title: Pharmacogenomics/pharmacogenetics studies in
drug review

Qi Jiang, Merck Research Laboratory
Title: Sample Size Calculation for Survival Studies

Thomas J Permutt, FDA
Title: Adjustment for Covariates in Randomized Clini-
cal Trials:  A Regulator's Perspective

Devan V Mehrotra, Merck Research Laboratories
Title: Stratified Clinical Trials - Some Food for Thought

Jimmy Thomas Efird, Stanford School of Medicine

Minutes - Biopharmaceutical Section Executive Meeting
ENAR at Tampa, Florida 1-April-2003



Title: Standard Operating Procedures (SOPs) From a
Statistician's Perspective

Hsien-Ming James Hung, FDA
Title: Non-inferiority Active Control Trial

Charles F Contant, Jr, Baylor College of Medicine
Title: The Role of Statisticians and Statistical Review in
the Institutional Review Board

Thomas P. Capizzi, Merck Research Laboratories
Title: Impact of Secondary Endpoint Multiplicity Issues
on Drug Development Programs

Amit Bhattacharyya, GlaxoSmithKline
Title: Trend Test in pharmaceuticals, How prevalent it
should be?

Gregory Campbell, FDA
Title: Statistical Issues in Medical Device Studies

2003 Best Contributed Paper        Cross
The list of winners will be placed in the website.

Discussions held on the timing of the announcement of the
winners.                                                                                 

- Nothing decided. This will be re-addressed during the
next Exec Comm. meeting.

FDA/Industry Workshop in Fall 2003 
Nadi & Sanders

To be held on Sep 18-19 at Bethesda Hyatt- No. of paying par-
ticipants expecting is 400 - register early!!!

Fee may be waived for speakers

Two half-day short courses on Wednesday September 17 will
be offered in the afternoon.  Ron Helms from Rho, Inc. will be
teaching a course on handling missing data in longitudinal
studies.  And George Chi and Gang Chen from FDA are orga-
nizing a course on active control non-inferiority trials.

No. of Participants to be limited to 50 per course 

Attendee Fee per course is $55.

Registration Form and Preliminary agenda will be available in
the ASA website http://www.amstat.org/meetings/
fdaworkshop in May. (Post-meeting note: Information available
in the website)

Budget 

Registration to go up by $15 to accommodate increasing cost

$100 for government, $185 for industry with Early     Regis-
tration (before Aug 22); $25 additional for Late  Registration

Audio-visual could be brought in the hotel from outside.

Trying best to limit the costs as much as possible.

Action: Wasima to do the budget-cost analysis assuming 300
and 350 participants.

New co-chair (Anna Nevius) for the workshop appointed.

No sponsorship to be requested from corporations, at least for
this year.

2004 ENAR/JSM Program Nevius

6 or 7 Topic/Special Invited Sessions : 

Possible themes: 1. Risk Benefit Analysis (3 speakers      cit-
ing different aspects); 2. Genomics; 3. Adverse Events

All to e-mail Anna about names (& topics of interest) by June
15. Completed list to be submitted to JSM by Aug 15; Abstract
by Nov 15 (?)

The more detail and completed the proposals are, the better
chance of acceptance.

Biopharmaceutical Report Natarajan & Thomas

3 reports expected this year

Needs discussion about the Web-based report in the future

Needs updated e-mails - members can be reminded through the
website about updating their e-mail addresses.

Agreed that a short Business Report (containing updates about
ENAR, JSM, Roundtable programs, New Chair's column, Cor-
porate Sponsorship info) will be issued soon.

- All to send updated program info, suggestions, recommen-
dation etc for the business report within 2 weeks - i.e., by 15-
Apr.

Need for an additional Editor for Newsletter discussed. Any
suggestion on names should be forwarded to Nancy Smith.
(Post Meeting : Demissie Alemayehu has volunteered for this
role. Thanks, Demissie)

Electronic Mailing List Greenberg

Sally was absent. A memo from her was discussed.

Members have to opt-in for inclusion in the electronic list

All encouraged Sally to continue this action to fruition as
planned.

Website Biswas

Needs names of new appointees

Needs updated e-mail info

Membership Committee Cnaan

Nancy Smith welcomes new executive committee members
Mani Lakshminarayanan and Wasima Rida.

There are currently 2092 members. 92 new members joined
so far in 2003. 

In 2002, 350 quit membership of the section and ASA as well;
110 quit the section but not ASA.

Avitaal to draft a letter asking for feedback from the folks who
quit the section membership within one year.

Fellowship Committee Smith

All appointments done. 

Current Members: Avital Cnaan, Frank Rockhold. 3 more
nominations accepted for new member.

Nomination Committee Small
Anyone interested in nominating someone for office-bearer
positions, or wants to be nominated, please send an e-mail to
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Bob Small.

Bob to send info for Newsletter publication.

Midwest Biopharm Liaison Lindborg

The committee hasn’t met recently. Nothing to report.

Biopharm section is a co-sponsor of the workshop. Updates
and feedbacks from the workshop will be provided in the next
meeting.

In 2002, 42 Biopharm related papers (out of a total of 672
papers) were published in the proceedings.

Deming Conference Biswas

Will be held in December (7-12) at Tropicana Hotel, Atlantic
City.

Still at the planning stage

Looking for speakers for three 1/2-day and two 1-day courses.

Nandita to send info for Newsletter publication.

PhRma Liaison Hoseyni

No discussion because item leader was absent and has not sent
any updates.

Section History Davis

Bob Davis not present. 

Bob is working on this.

Bob Small to contact Bob Davis about possibility of having a
deliverable (a DRAFT at least) in the August meeting.

2004 Committee Appointments Soper

All to start thinking about this.

Anyone interested in nominating - send e-mail to Keith Soper.

Other Business/Summary Actions ALL

Actions:

Wasima N.: to do the budget-cost analysis assuming 300 and
350 participants for the FDA/Industry Workshop in Septem-
ber

Avitaal C.: to draft a letter asking for feedback from the folks
who quit the section membership within one year.

Keith S.: to get the article on Biopharm membership and
send it to Newsletter Editors

Bob Small to contact Bob Davis about possibility of having a
deliverable (a DRAFT at least) in the Aug meeting.

The Business Meeting during JSM 2003 is scheduled for Tues-
day eve 5:30 - 7PM

The Exec Committee Meeting: Tuesday Aug 5 morning 8-12 @
Corinitia Room, Renaissance Parc Hotel 55.

Meeting adjourns.

PROGRAMME OF THE FIFTY-NINTH
ANNUAL DEMING CONFERENCE ON
APPLIED STATISTICS
Sponsored by

AMERICAN SOCIETY FOR QUALITY
NY/NJ Metropolitan Section ~ Statistics Division

AMERICAN STATISTICAL ASSOCIATION
Biopharmaceutical Division

December 8 – December 10, 2003: Three-Day Conference
Tropicana Casino and Resort, Atlantic City, NJ

Short Courses: – December 11 - 12, 2003
1. Bayesian Methods for Clinical Trials and Health-Care Evaluation by David Spiegelhalter

2. Meta-Analysis of Controlled Clinical Trials by Anne Whitehead

REGISTRATION WILL BE IN CAROUSEL A-C ON THE FOURTH FLOOR SOUTH TOWER.

ALL REGISTRANTS WILL RECEIVE A BOUND COPY OF THE AVAILABLE HANDOUTS
FOR ALL SESSIONS AT REGISTRATION. CEU AWARDED ON REQUEST.

See registration page and website: http://www.demingconference.com/
for further details.
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