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Phenylpropanolamine; Proposal to Withdraw Approval of New Drug 
Applications and Abbreviated New Drug Applications; 
Opportunity for a Hearing 
66 Fed. Reg. 42,665-71 (Aug. 14,200l) 

I 
1 Dear Commissioner: 

As regulatory counsel for American Home Products Corporation (“AHPC”‘), Arnold & 
Porter hereby submits comments on the referenced Notice of Opportunity for a Hearing 
(“‘NOOH”) on behalf of AHPC. 

SUMMARY OF AHPC’S REQUEST 

1. AHPC requests the withdrawal of its listed New Drug Applications (“NDAs”) for 
products that once contained phenylpropanolamine (“PPA”). Last year, AHPC 
immediately answered FDA’s request to the pharmaceutical industry to discontinue 
marketing products containing PPA. It has no commercial interest in resuming 
marketing of such products. Thus, the NDAs cover drug products that are no longer 
being marketed and may be withdrawn in response to AHPC’s request pursuant to 
2 1 C.F.R. 53 14.150 (c), thereby rendering the NOOH moot. 

2. With respect to the proposal to withdraw the NDAs pursuant to 21 U.S.C. 
$ 355 (e) (2), AHPC believes that the NOOH may be misunderstood regarding the 
strength and conclusions of the Hemorrhagic Stroke Project (“HSP”). The NOOH is 
an advocacy proposal from the Center for Drug Evaluation and Research (CDER”). 
Because AHPC has no further commercial interest in the products, it has requested 
that the NDAs be withdrawn. The company will not request a hearing (and thereby 
delay withdrawal of NDAs) in order to dispute the contents of the NOOH. In so 
doing, however, AHPC does not acknowledge the truth of, and does not intend to be 
bound by, the agency’s assertions in the NOOH. 
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3. AHPC is concerned that the statements in the NOOH regarding the HSP may have 
unintended and unwarranted consequences in ongoing product liability litigation. 
AHPC requests that FDA clarify, in its final order on this matter, that the NOOH and 
final order are not intended to be used as evidence in a product ‘liability suit. The 
NOOH’s description and interpretation of the HSP have not been examined in an 
evidentiary hearing and do not constitute adjudicated agency findings. 

STATEMENT OF INTEREST 

AHPC has cooperated with FDA’s request regarding its PPA-containing products. 
AHPC marketed a number of over-the-counter (“OTC”) products that contained PPA 
before November 6,200O. Since then, AHPC has, with respect to each product, either 
reformulated it, withdrawn it from the market pending reformulation, or simply 
discontinued its sale. AHPC has no plans to reintroduce any PPA-containing product to 
the market. 

The NOOH proposes to revoke approval of a nurnber of NDAs that cover products that 
contain PPA. Whitehall-Robins Healthcare (‘WHR.“) is the owner of two of these 
NDAs: NDA 12-436 (Dimetapp Extended-Release Tablet) and NDA 13-087 (Dimetapp 
Elixir). A. H. Robins Company owns NDA 1 l-694 (Dimetane-DC Syrup). WHR and 
A. H. Robins Company are unincorporated divisions of AHPC. Accordingly, AHPC has 
an interest in whether FDA withdraws those NDAs and the manner in which such a 
withdrawal is effectuated. 

1.. REQUEST FOR WITHDRAWAL OF NDA APPROVALS 

AHPC formally requests the withdrawal of approval of NDA 1 l-694, NDA 12-436, and 
NDA 13-087 under the provisions of 21 C.F.R. $314.150 (c), because the products 
covered by these NDA are no longer being marketed. ’ Withdrawal of these NDAs under 
these circumstances is authorized and, if executed, would obviate further proceedings 
under the NOOH as to these NDAs. 

’ Whitehall-Robins previously requested that FDA withdraw approval of NDA 13,-087 pursuant 
to 21 C.F.R. 3 3 14.150(c). That request was made on May 27, 1999. By letter dated March 28, 
2000, FDA advised Whitehall-Robins that it had begun the requested withdrawal. That process, 
however, was not completed before the issuance of the NOOH. 
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2. DESCRIPTION OF THE HSP IN THE NOOH 

AHPC recognizes that the NOOH is merely a proposal from CDER. See 66 Fed. Reg. at 
42,670. CDER is not obligated to assure that an NOOH is complete or properly qualified 
in its initial presentation of information. The statements in an NOOH are the claims of a 
proponent, an advocate, in support of a conclusion. Should an interested party present 
evidence demonstrating a genuine dispute of material fact, the Commissioner would 
order a hearing in which CDER would have the burden of proof, 21 C.F.R. 9 3 14.200.2 

Where, as here, an NDA applicant requests withdrawal of its NDA under 21 C.F.R. 
$ 3 14.150 (c), it and FDA can concur in the result without having to litigate the contents 
of the NOOH issued under 21 U.S.C. 9 355 (e) (2). Public policy should not require an 
interested party to request a hearing in order not to avoid being bound by statements in an 
NOOH with which it disagrees. Not only does the request trigger a costly and time- 
consuming process; it also burdens FDA and diverts taxpayer resources from other 
matters. Unfortunately, plaintiffs in product liability litigations may argue that the failure 
to request a hearing represents an admission to the truth of the NOOH and that the NDA 
holder is bound by the contents of the NOOH. For the record, therefore, AHPC does not 
acknowledge the truth of any statements made in the,NOOH and does not intend that it be 
bound by the statements contained in the NOOH or any subsequent order relating to it. 

2 Were an interested party to demand a hearing on the question of safety, it would be entitled to 
one because the many questions about the limitations of the HSP create a “genuine and 
substantial issue of fact that requires a hearing.” 66 Fed. Reg. at 42,671. The Commissioner may 
grant summary judgment only where the issue is one covered by particularized regulations such 
as those governing the standards for an “adequate and well-controlled” study of drug 
effectiveness. See Weinberger v. Hynson, Westcott and Dunning, Inc., 412 U.S. 609, 621 n.17 
(1973) (holding that summary judgment could be issued by the Commissioner because certain 
regulations defining acceptable evidence of efficacy are “precise” and “[a] mere reading of the 
study submitted will indicate whether the study is totally deficient” with respect to those 
“precise” parts of the regulations). Such precision is lacking in the safety regulations, and thus it 
is hkely that summary judgment can never be issued where safety is at issue - and certainly not 
where, as here, there is strong evidence that the evidence relied on by CDER has scientific 
limitations. See E. R. Squibb & Sons, Inc. v. Weinbergev, 483 F.2d 1382, 1386 (3d Cir. 1973) 
(“the standard applied to determine the propriety of summary judgment on the issue of safety has 
not been made clear by the FDA”). 



ARNOLD & PORTER 

Docket No. 0 lN-0196 
September 21,200l 
Submission on behalf of American Home Products Corporation 
Page 4 

AHPC’s concerns stem from the NOOH’s description of the HSP and its results. The 
NOOH does not, in AHPC’s opinion, adequately discuss the limitations of the HSP that 
have been raised by expert epidemiologists. Moreover, the NOCH describes the results 
in a way that may be interpreted as reaching conclusions that go far beyond what the HSP 
investigators concluded. 

Part of this difficulty may be attributed to the decision of CDER to rely on an 
unpublished report of the HSP instead of the later published version. The NOOH cites 
only the unpublished May 2000 report of the HSP and subsequent unpublished (and non- 
public) analyses of data from this study. Horwitz, et al. “Phenylpropanolamine & Risk 
of Hemorrhagic Stroke: Final Report of The Hemorrhagic Stroke Project” (Reference 1 in 
the NOOH) (hereafter, “Final Report”). CDER makes no reference to the peer-reviewed 
version published in December 2000. Keman WN, Viscoli CM, Brass LM, Horwitz RI. 
Phenylpropanolamine and the Risk of Hemorrhagic Stroke. N. Eng. J. Med. 2000; 
343: 1826-32 (hereafter, “Keman 2000”). Nor does CDER refer to a subsequent Letter to 
the Editor published by the HSP investigators. Keman WN, Viscoli CM, Brass LM, 
Horwitz RI. Response to Letters to Editor on Phenylpropanolamine and Hemorrhagic 
Stroke. N. Eng. J: Med. 2001; 344: 1095 (hereafter, “Kernan 2001”). 

Significant differences exist in the conclusions reached in the Final Report and the later 
published version and related correspondence. The NOOH does not reflect these 
differences. For example: 

NOOH (August 200 1) 

“[T]he Yale study [i.e., the HSP] . . _ demonstrated that the association between 
phenylpropanolamine use (as an appetite suppressant and first time use as a nasal 
decongestant)’ and an increased risk of hemorrhagic stroke was significant and 
was most striking in women.” 66 Fed. Reg. at 42670 (emphasis added). 

Unpublished Final Report (May 2000) 

“In conclusion, the results of the HSP suggest that PPA increases the risk for 
hemorrhagic stroke.” Final Report at 26 (emphasis added). 

Published Report (December 2000) 

“Among women between the ages of 18 and 49 years, the use of a product 
containing phenylpropanolamine as an appetite suppressant was associated with 
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an increased risk of hemorrhagic stroke. There was also a suggestion of an 
association in women with any first use of phenylpropanolamine, which involved 
only cough or cold remedies. No significantly increased risk of hemorrhagic 
stroke was observed among men who used a cough or cold remedy that contained 
phenylpropanolamine. Because no male subject reported the use of appetite 
suppressants containing phenylpropanolamine and only two reported the first use 
of a product containing phenylpropanolamine, we couZd not determine whether 
men are at increased risk for hemorrhagic stroke under these conditions.” 
Kernan 2000 at 1830-3 1 (emphasis added). 

“In con$usion, the results of the Hemorrhagic Stroke Project suggest that 
phenylpropanolamine in appetite suppressants, andpossibly also as a cold and 
cough remedy, is an independent risk factor for hemorrhagic stroke in women.” 
Kernan 2000 at 183 1-32 (emphasis added). 

Subseauent Corresnondence from the HSP Investigators 

“Among women who were 18 to 49 years of age, the first use of any product 
containing phenylpropanolamine was associated with an increased risk of 
hemorrhagic stroke (odds ratio, 3.13, p = 0.08). . . . Although this odds ratio did 
not reach conventional criteria for statistical significance (p < 0.05), tiis 
criterion may be too stringent for evaluating potentially harmful associations.” 
Kernan 2001 at 1095 (emphasis added). 

In other words, contrary to what one might interpret from the description in the NOOH 
first quoted above, the HSP investigators do not claim that: 

l any association was demonstrated (or even suggested) in men between PPA- 
containing products and hemorrhagic stroke, whether with first use or in 
cough-cold products or in appetite suppressants, or 

l any association was demonstrated between PPA-containing cough-cold 
products with any use and hemorrhagic stroke in women, or 

l the association between PPA-containing cough-cold products with first use 
and hemorrhagic stroke was “demonstrated” to be statistically “significant.” 
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Similarly, the NOOH states that the study was well-designed and executed successfully; 
the NOOH mentions only a single limitation of the study. Specifically, the NOOH 
asserts (66 Fed. Reg. at 42,670): 

The case-control design was best suited for this study 
because the outcome under investigation was rare. All 
reasonable steps were taken to minimize bias and 
confounding. Quality control measures were built into the 
design. Analyses were appropriate for the type of study 
and were performed according to the protocol. The 
strengths of the study he in the clarity of its objectives, the 
meticulous adherence to sound epidemiological practices in 
its design and execution, and the consistency of the 
findings, regardless of the analytic methods. Its only 
limitation was in the power and sample size.. . . 

The NOOH does mention “concerns about the design of the study” raised by industry 
representatives at the Nonprescription Drugs Advisory Committee (“NDAC”) that 
“industry representatives . . . believed made interpretation of the results difficult.” The 
NOOH, however, does not indicate that the “industry representatives” included six expert 
epidemiologists whom the agency itself has used as consultants. Nor does the NOOH 
describe those epidemiological concerns about a multitude of limitations in the design 
and execution of the HSP.3 AHPC believes that the NOOH could be misinterpreted to 
mean that no credible scientific issues were raised. 

A third example of the way in which the NOOH might be misinterpreted relates to its 
discussion of the votes of the NDAC. The NOOH potentially creates the misimpression 
that the NDAC agreed (rather than disagreed) that the HSP supported certain conclusions. 
For example, with respect to the possible association between hemorrhagic stroke and 
PPA in cough-cold products, the Committee voted - 

3 In fact, CDER has not included in the list of NOOH references an important document 
regarding the scientific concerns about the HSP. The Consumer Healthcare Products Association 
commissioned four experts to review and -comment on the HSP. The expert report listing 
concerns about epidemiological study issues such as selection and matching of controls, 
confounding, and bias, as well as sample size and robustness of the data, was submitted to FDA. 
It is not part of the docket of the NOOK. We are attaching it for completeness of the record. 
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. 8-6 that the HSP was not conclusive regarding women aged 18-49. Transcript of 
NDAC Meeting (Oct. 19,200O) at 238 (hereafter, “Tr.“). 

m 14-O that the HSP was not conclusive regarding men aged 18-49. Id. 

. 9-5 that the HSP was not conclusive regarding the general population between 
ages 18 and 49. Id. at 240. 

The NOOH does not set forth these votes; rather, it only lists 3 of the 12 votes taken at 
the meeting. 66 Fed. Reg. at 42,670; Tr. at 231,232,238,239,240,253,264,265 (the 
12 votes). 

The advocacy nature of the NOOH is not improper, but it reinforces the need for FDA to 
clarify that statements in the NOOH are not findings after an adjudication by an 
evidentiary hearing on the merits. Absentssuch a clarification, AIIPC fears that plaintiffs’ 
lawyers are likely to contend that the NOOH constitutes an official scientific finding by 
FDA that the HSP is definitive and beyond legitimate scientific discussion, Further, they 
might also contend that companies, merely by not requesting a hearing, acknowledge the 
validity of, and are bound by, the agency’s statements in the NOOH. Hence, for the 
record, we repeat that AHPC does not acknowledge the truth of any statements made in 
the NOOH and does not intend itself bound by the assertions contained in the NOOH or 
any subsequent order relating to it. 

3. REQUEST FOR FDA STATEMENT REGARDING NOOH 

AHPC respectfully requests that the Commissioner advise the public that statements 
made in the NOOH are not intended to be used as evidence in product liability cases. As 
noted, the NOOH is CDER’s advocacy statement of the issues. It does not represent . 
agency findings made after an adjudicated evident&y proceeding. Nor is the purpose of 
the notice to affect rights of litigants in private civil cases. Therefore, FDA should 
clearly state that the NOOH should not be used as evidence in product liability litigations. 
(In the event that FDA does not proceed to withdraw approval of the AHPC NDAs under 
21 C.F.R. 9 314.150 (c), but goes forward under 21 USC. $355 (e) (2), a similar 
disclaimer would be appropriate for FDA’s final order,) 

The Agency is aware that its actions may have repercussions in private product liability 
cases and may create undesirable incentives to contest FDA proposals. In late 1998, 
FDA proposed to issue a list of drugs withdrawn or removed from the market for reasons 
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of safety or effectiveness. Notice of Proposed Rulemaking: List of Drug Products That 
Have Been Withdrawn or Removed From the Market for Reasons of Safety or 
Effectiveness, 63 Fed. Reg. 54,082 (Oct. 8, 1998). Responding to comments about the 
risk that the list would be used in product liability litigation, FDA took the position 
in its Final Order that such use would be improper. List of Drug Products That Have 
Been Withdrawn or Removed From the Market for Reasons of Safety or Effectiveness, 
64 Fed. Reg. 10,944, 10,945 (Mar. 8, 1999). The agency stated that: 

Compounding pharmacists and physicians are the intended audience for 
this rule. . . . This list is not intended to be used as evidence in a product 
liability suit, and the addition of language designed to minimize the 
potential effect of the list in litigation is unnecessary to fulfill its intended 
purpose. 

*** 

The agency wishes to emphasize that the inclusion of a drug product on 
the list does not mean that the drug product was marketed negligently, was 
defective, or was marketed in breach of any warranty. Even after 
exhaustive clinical studies, safety problems may not become apparent until 
a drug product has been in commercial distribution for a significant 
amount of time, so the fact that a drug was removed or withdrawn from 
the market does not mean that the drug was improperly placed in 
commercial distribution. 

Product liability litigation about products containing PPA has already begun. In fact, 
over 200 suits (including 17 class actions) have been filed in federal and state courts 
against PPA manufacturers. Plaintiffs will surely attempt to use FDA’s statements from 
this withdrawal proceeding as evidence. Further, in responding to any challenges 
companies may raise to the HSP in court, plaintiffs may argue that the NOOH.should be 
read as endorsing the HSP or defmitively interpreting its results. 

Ramon Lopez, a noted plaintiff’s lawyer, dispelled any doubt about these possibilities. 
At a conference about PPA litigation in San Diego on August 16,200l - two days 
following publication of the NOOH - Mr. Lopez described the NOOH as “his birthday 
present” from FDA. 
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Accordingly, a statement from FDA paralleling what it has already said with respect to 
the “List of Drug Products Withdrawn for Reasons of Safety” is consistent and 
appropriate. (Note that, in the event FDA withdraws approval of the AHPC NDAs as 
requested under 21 C.F.R. 4 3.14.150 (c), AHP’C would expect that PPA will be added to 
the List, and the statement already made by FDA would apply in that circumstance. 
Thus, AHPC is not seeking any statement other than one that FDA has already made in 
this kind of situation.) 

CONCLUSION 
i 

AHPC respectfully requests that: 

1. The Commissioner withdraw the named AHPC NDAs under 21 C.F.R. 
0 3 14.150 (c), as the products covered by the NDAs are no longer being marketed, 
rather than proceed under 21 U.S.C. 0 355 (e) (2). 

2. The Commissioner formally state that statements made in the NOOH, and any final 
order if the agency proceeds under 21 U.S.C. (j 355 (e) (2), are not intended to - and 
should not -be used as evidence in product liability cases. 

1 
Sincerely, 

Arnold & Porter 
William W. Vodra 
Partner 

Exhibit: CHPA Submission to FDA’s Nonprescription Drugs Advisory Committee 
(September 21,200O). 

cc: Sharon Heddish 
Vice President 
WHR Worldwide Regulatory Affairs 
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Food and Drug Administration 
Dockets Management Branch (HFA-305) 
5630 Fishers Lane, Room 1061 _ 
Rockville, Maryland 20852 _ 

Re: Docket No. 81N-0022 and 76N-052N 

To Members of the PDA Nonprescription Drugs Advisory Committee 
and FDA Consultants and St& 

The Consumer Healthcare Products Association (CHPA)’ submits this background document 
for the October 19,2000, discussion by the.Food and Drug Administration (FDA) Nonprescription 
Drugs Advisory Committee and invited experts on the final report of the Hemorrhagic Stroke Project 
(HSP) case-contro1 study of ~phenylprop~olamine (PPA) and hemorrhagic stroke. You have been 
asked to review several volumes of information, and with that in mind, we intentionally made this 
document brief, supplementing material you have received from FDA. We have attempted to 
highlight important information, particulariy the report of an independent panel of epidemiology 
experts, that you should consider as you review the results from the HSP. 

For a number of years CHPA’s Phenylpropanolamine Workiig Group (hereinafter referred to 
as CHPA members) has been studying, and providing FDA materiais on, the &ety and eff&tiveness 
of PPA as an over-the-counter (OTC) appetite suppressant. CHPA members market all the major 
national brands and house brands of appetite suppressants and cough/cold products that contain PPA. 
Submissions to FDA have inchrded reports from effectiveness trials, which led to FDA’s approval of 
PPA as an effective ingredient for weight loss through the OTC Review, and study reports and other 
information supporting the safe use of PPA as an appetite suppressant. As part of this overall effort, 
CHPA members agreed in 1992 to FDA’s request for additional epidemiologic information .on the 
safety of FPA and funded the HSP study, which was conducted by principal inve+gators from Yale 
University. 

. 

FDA had concluded at the time the agency asked sought additional information in the form of _ 
an epidemiologic study (i.e., the HSP study): : 

. 
“izlc agency does not%clkve, however, based on ~&xmation czmmtiy 
available, that phenylpropanolamine used in OTC weight 
control drug products represents a substantial public health risk. . 
The agency, therefore, does not believe that it is necessary to remove ’ 

. - 
r CHPA is the I IP-year-old cede sssotiation reprrsartiag producers of nonprescription medicines and dietary &planents. 
CHPA has over 200 member eompania anon the ma&acturin& distribution, supply, rrsearch, and advertising fedors of 
the self-care indusay. 
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phenylpropanolamine weight control drug products from the OTC market 
while additional data are being obtained.” [emphasis added1 

Every ‘-onable effort was made by CHPA members and the principal investigators to 
incorporate FDA’s recommended elements and other suggestions in designing the HSP study. An 
independent advisory committee was set up to heip resolve questions that might arise over the course 
of the study and its analysis. CHPA members sponsored the study and.have been involved in the 
review and interpretation of the study results. The prehminary study results raised many questions, 
which the CHPA members thoroughly discussed with the HSP investigators. 

CHPA members also spent considerable time and effort reviewing primary data to evaluate 
the study results and determine how it should be interpreted. -They concluded that, despite the best 
efforts of the investigators, the HSP study results provided no definitive answers. Furthermore, the 
results raised several questions on the robustness of the study design. As a result of the discrepancies 
and contradictions in the analyses of the subsets of data and the concerns raised on the soundness of 
the methods, CHPA members sought input from leading independent epidemiologists and statisticians 
to help interpret the results. Among those experts are: 

. Charles H. Hennekens, MD, DrPH, MPH, Visiting Professor of Medicine and Epidemiology 
and Public Health, University of Miami School of Medicine 

. Robert Hirsch, PhD, Professor of Epidemiology and Biostatistics, George Washington 
University School of Public Heahh 

l Brian L. Strom, MD, MPH, Chair, Department of Biostatistics and Epidemiology, and 
Director, Center for Clinical Epidemiology and Biqstatistics. University of Pennsylvania 
School of Medicine 

CHPA members asked a sep,arate, independent panel of experts in epidemiology and 
neurology to meet and provide an opinion about the strength of the study and its support of the 
conclusions made by the study investigators. The panel’s report, which is in Appendix A, contributes 
critically important information for the advisory committee’s deliberations on the PPA issue. 

The members of the expert epidemiology panel are: 

l bwis H. Kuller, MD,.DrPH, MPH, Chairman, Department of Epidemiology, University of 
Pittsburgh 

. Philip B. Gorelick, MD, MPH, FACP, Professor of Neurological Sciences, Rusb Medical 
. coIIcge 

l ,&&ertB, Wallace, MD* .Chai.nnan ofPreventive Medicine, Univers-m oflowa 

l Noel S. Weiss, MD, DrPH (Pane1 Chair), Chairman of Epidemiology, University of 
Washington 

. 
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CHPA members urge each of you who are considering rhe results of rh,e HSP 20 read fhe 
epidemiolo~ expert panel’s entire meeting reporz on its review of the HSP study and tire repotied 
resultr. The report and the curricula vitae of the panel members are included in Appendix A. 

The results of tbe expert reviews are Very instruetivc in considering how to evaluate this 
study in relationship to the extensive database on PPA, which strongly supports tbe ingredient’s 
safety as an OTC ingredient. None of the experts that were consulted by CHPA members concluded 
that tbe HSP study substantiates a clear association between use of PPA and subsequent development 
of hemorrhagic stroke. These experts are in general agreement that tbe HSP study, as large an effort 
as it might have been over its 5-year span, suffers f?om significant limitations, many of which are 
attendant to this type of research. Ibe epidemiology‘expert panel concludes (see Appendix A for 
complete report): 

“We emphasize that this study represents a significant undertaking and the 
investigators made strong efforts t0 control for many variables. Importantly, there 
were very few cases of hemorrhagic stroke in PPA users. The small number of cases 
in conjunction with the large number of potential confounders makes a &bust 
statistical analysis impossible to accomplish. A single, case-control study with 
results of this type, can, at best, provide a signal of an association. Nonetheless, an 
alternative conclusion, of no association is plausible as well. Although this panel is 
not qualified to render a public health decision, given that we have not reviewed tbe 
entire safety,database on PPA, we.believe that this study, by itself, does not suggest 
that use of PPA is creating an imminent pubiic beabb concern. It could at best be 
used as only supportivemevidence if there are other scientifically valid ~nfirrnatory 
data available. In addftion to the ambiguous epidemiological data relating PPA and 
hemorrhagic stroke, the HSP report offered no plausible pharmacological mechanism 
tbat might underlie a causal’relationship. . . .” 

Hence, the CHPA members, FDA, and tbe advisory committee members have before them a 
situation where the principal investigators strongly support their study, which represented a 
significant investment of time and’ resources, while leading epidemiologists focus our attention on 
those aspects of the study that raise fundamental questions about its contribution to an understanding. 
of PPA’s safety. 

In tbe view of the CHPA members, conclusions #from tbe’study should be based on overall 
-PPA exposure, whiib is the study’s fust objective (i-e, “Do PPA users have an increased risk?“). The . overali.~alysis&ased on&isendpoint, .even usinga one-sided test, does not sbowa si@ifIcant 
&ationsbip between PPA use and subsequent development of hemorrhagic stroke. ‘No meaningfiil 
WncJusions can be derived from analyses of very small, selected subsets. Tbere are too few cases and 
controls in the subgroups who reportedly took PPA to allow for effective contn9ling for eonfounding 
factors. CHPA member comments on these and other issues in interpreting tbe HSP study results are 
presented in Appendix B, a document tbat was submitted to FDA shortly after tbe investigators 
submitted the study report. (T%e CHPA document was ‘also provide4 at Tab 20 in the FDA 
background material sent to YOU in A&p%.) 
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Historical Perspective 

PPA has been marketed for over Xiyears and is currently used in more than 50 OTC 
medicines as a decongestant to relieve cold and flu-like symptoms and as an appetite suppressant. 
PPA was reviewed by FDA’s coughlcold panel as a nasal decongestant and FDA’s miscellaneous 
internal panel as a diet aid. Both panels found PPA to be generally recognizd as safe and effective 
for its intended uses, when used according to label directions. 

Over the years, various putative safety issues.have been raised about PPA, and each has been 
affirmatively addressed through detailed submissions and additional studies by CHPA members. See, 
for example, CHPA submissions to Docket 8 IN-002 in May 1989 and on September 6.1991. Tbe 
text of the May 1989 submission is Appendix C to this document. It includes summaries of clinical 
studies and independent analyses supporting PPA’s safety. 

A report of an epidemioIogic analysis of the purported association between pbenylpropa- 
nolamine hydrochloride diet aids with hemorrhagic stroke in the IS- to 44-year-old U.S. female 
population is Appendix D. The results of the analysis, which was conducted by a CHPA member 
company, “do not suggest or even signal a trend towards an increase in the risk of hemorrhagic stroke 
associated with PPA single ingredient diet aid use.. . .” The analysis used data from a national cross- 
sectional study, the National Hospital Discharge Survey (NHDS), to estimate the background rate of 
hemorrhagic strokes in the U.S. population (i.e., the expected number of strokes). It then compared 
the observed (reported) number of strokes in ,the PPA diet aid user population to the expected number 
of strokes, in a mber similar to a morbidity ratio (i.e., observed reports divided by expected reports, 
O/E). See the analysis report, which was included in the September I991 CHPA submission and is 
Appendix D to this document. 

/ 
Conclusion 

CHPA members conclude that, in the context of all the other studies supporting PPA’s safety 
and effectiveness, the inherent limitations of,epidemiologic studies, the ,specific issues and questions 
about the HSP study raised by.a group of leading independent epidemiologists and statisticians, as 
well as the extensive history of safe use of PPA, the ingredient remains safe and effective as an OTC . 
appetite suppressant and nasal decongestant when used according to label directions. CHPA member 
companies remain committed to working,with the FDA and the academic community to ensure the 
safety of these products. 

. Sincerely yours, 

Sen jor Vice P&dent +d 
D$ector of Science & TechnOiOgY 

/ ( 
? 

Append& listed on next page 
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EpidemioIogy Expert Panel Meeting Report 
Review of Yale Hemorrhagic Stroke Project 

OVERVIEW: 

The Consumer Healthcare Products Association (CHPA) requested that a panel of 
epidemiologic experts meet to give their opinion on the results of an epidemiology study,’ 
The Hemorrhagic S&ok? Project (HSP), conducted to determine the relative risk of 
having a hemorrhagic stroke event coincident with taking phenylpropanolamine either as 
a cough/cold medication or as an appetite suppressant. CHPA is the trade association that 
represents the nonprescription drug industry. This panel was convened under the express 
condition that it would be independent from CHPA and the pharmaceutical industry and 
be free to express i$ opinions and conclusions. 

The members of the panel represented expertise in the design and conduct of case-control 
studies involving cardio- and cerebra-vascular diseases, neurology and cardiology. The 
panel consisted of: 

Dr. Philip Goerelick, MD, MPH, FACP (Rush Medical College) 
Dr. Lewis Kuller, MD, DrPh, MPH (University of Pittsburgh) 
Dr. Robert Wallace, M.D. (university of iowa) 
Dr. Noel Weiss, M.D., Dr. P-H, (University of Washington, Chair of Panel) 

Prior to attending the panel discussion, we were provided with comprehensive materials 
related to the design, conduct, analysis and interpretation of the HSP. These materials ‘. 
included the protocol, interview manual, intenm data reports, draft HSP study report, case 
summaries, and the appendix to the Ietter sent by CHPA to the investigators in response 
to their request to industry for comment on the draftreport. Also provided was the 
“Points-to-Consider” document prepared by CHPA epidemiologic and statistical 
consdtants. 

Our objective was to discuss the results of the HSP’and to present an objective report on 
our interpretation of the results from this study. It should be noted that the CHPA 
sponsored the panel in the inteest pf providing independent expert advice to the - 

- * manufacturers and distribmors ofphenylpropanolamine (PPA] containing,products. 

Although not every member of the panel wasin full agreement on every issue, the 
deliberations are summarized in the attached Appendix. Overall, based on the BnaIyses of 
the data that were available to us, we did agree that: 

l This study had several methodological issues that could have’confounded the results. 
l Hemorrhagic stroke-was a rare event among users of PPA. 

1 
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. The results of this study, by themselves, are not suff&ntly compelling to drive a 
public health decision regarding reported PPA use and the subsequent development of 
hemorrhagic stroke. 

PANEL DELIBERATIONS: 

The following seven questions related to the design, conduct, analysis and interpretation 
of the study were the focus of the panel deliberations: 

1. What is the likelihood that uncontrolled or uncontrollable confounding is a plausible 
explanation for the study findings? 

2, What is the likelihood that uncontrolled or uncontrollable bias is a plausible 
explanation for the study fmdings? 

3. What is the likelihood of the study findings being affected by information bias? 
4. What is the likelihood that chance is a plausil&expJanatio.n for the study findings? 
5. Were the analyses conducted appropriately? 
6. Does the study demonstrate a valid stat+tical association between PPA and - 

hemorrhagic stroke? 
7, Are there other aspects that require consideration in evaluating the study report? 

(The Appendix provides det@led comments relative to these questions.) 

DISCUSSION: 

We recognize the difficulty and complexity in carrying out studies of this type and agree 
that the investigators used best efforts in the conduct of the study. NonetheIess, 
numerous methodological ,issues and concerns limit the interpretability of the study.’ Of 
concern to us were the marked differences in characteristics between cases and controls. 
The fact that the small number of exposed cases limited the ability to statistica.Ily control 
for these variables in this study greatly increased the possibility that chance, bias and 
confounding remain plausible alternative explanations for any apparent association 
between PPA use and hemorrhagic stroke. 

Irr~portantIy~ the findings demonstrate thas even if real, the population risk associated 
with the use of PPA and hemorrhagic stroke wouJd be exceedingly small. One might 
even question the clinical ‘implications of such relative risk values even ‘if they were Corn 
a randomized, prospective study. We all agree that the small number of cases precluded 
adequate controlling in the statistical analysis for known confounding factors. We aIs0 
have concern that since the overall finding for the primary hypothesis in the study- any 
PPA exposure- was nup, seledtive emphasis’ on particular subgroups with smaller 
numbers might well be misleading 
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While one cannot eliminate the possibility that the HSP provides a signal, as a stand- 
alone study, these data are not sufficiently informative to draw any definitive conclusions. 
It is quite possible that all of the effect could be attributed to confounding and selective 
emphasis on particular subgroups. Jherefore, any presentation of the resuhs should 
in&de a detailed discussion of the possible role of confounding, bias, and chance as 
plausible alternative explanations of the findings. . 

CONCLUSIONS: * 

We emphasize that this study represents a significant undertaking and the investigators 
made strong efforts to control for many variables. Importantly, there were very few cases 
of hemorrhagic stroke in PPA users. ?he small number of cases in conjunction with the’ 
large number of potential confounders makes a robust statistical analysis impossibIe to 
accomplish. A single, case-control study with results of this type, can, at best., provide a 
signal of an association. Nonetheless, an altemative~conclusion of no association is 
plausible as well. Although &&panel is not qu+fied to render a public health decision, 
given that we have not reviewed the entire safety database on PPA, we believe that this 
study, by itself, does not suggest that use of PPA is creating an imminent public health 
concern. It, could at best be used as only supportive evidence if them are other 
scientific& vahd confirmatory data available. In addition to the ambiguous , 
epidemiological data relating PPA and hemorrhagic stroke, the HSP report offered no 
plausible pharmacological mechanism that might underlie a causal relationship. We 
remain interested in assisting the investigators, sponsors, or FDA with the review and 
inrerpretation of this study, if requested. 

Robert Wallace, M.D. 

Lewis Kuller, MD, DrPh, MPH Noel Weiss, M.D., Dr. P.H. 
(Chairman) 

. 

Attachment 
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iv APPENDIX I: 

Some points to consider relative to the study design, execution and interpretation are 
summarized below: 

I. 

A. 

n. 

A. 

.- 
3 

B. 

Rationale for HSP 

SignaI Strength for hypothesis generation - 

I. The anecdotal case reports that preceded the design of the study should 
not have biased the design or execution of the study. The decision to use 
one-sided confidence intervals based on an expectation of risk was not 
warranted. 

MethodoIogy Issues 

Identification of cases and matched controls 

1. Cases were enroll&d from hospital networks including tertiary care 
centers, whereascontrols were selected by random digit dialing (RDD), 
which might account for several observed differences between the two 
populations, including PPA exposure and socio-economic status (SES). 

2. The general method of case surveillance employed was reasonable. 
However, there were a significant number of strokes that could not be 
studied because of morbidity and mortality. 

Participation Rates 

1. Large differences exist in participation rates between cases and 
controls. This is a potential bias that was not accounted for in any way in 
the study report. 

2. A large number of potential cases died or for other reasons could not 
participate, only 61% of the identified case population were considered 
eligiile and, of the&z, only’77% ,wereact&Iy enrolled. 

3. Control response rate of 30% raises questions about validity and may 
produce more d&parity between +es Fd controls. A question is whether 
the RDD .procedure was flawed, as 150 heeded to be called to get one 
contro1 (normally expect 25.per enroll&d control). 
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C. Comparability of Cases and Controls 

1. RDD matching of controls was ineffective in controlling for SES. 

2. Cases differed from controls in race, SES, caffeine exposure, history of 
hypertension, family history, as well as alcohol, nicotine and caffeine 
consumption. Inadequate or inappropriate control for thise confounders 
could easily explain any positive association with PPA use. ‘It needs to be 
emphasized that the smal1 number of cases simply does not allow for 
appropriateiy controlling for these variables. 

3. SES difT’erences may explain dif&rences in who gets the disease as well 
as who uses certain products. Particular concern was raised with respect 
to educational differences that might result in residual confounding 
sufficient to’ invalidate the analysis. In other words, we question whether 
this was truly a population based study. 

4. There is some question regarding &geographical diversity of the 
cases. It would be helpful if the location of the cases by site be identified 
in the final report to determine ifthere was heterogeneity by site. 

D. Recall Bias/Interview Quality 

5. Controlling for body mass index @MT) differences was not adequately 
addressed in the statistical analysis. While’BhJI appears to be similar 
between cases and controls, there may be larger differences in patients 
with aneurysms and intracerebral bleeds. 

6. Heterogeneity in cases may make interpretation more difficult as the 
risk factors for aneurysm may be different between arterio-venous 
malformations and intracerebral hemorrhage. 

1. Exposure estimation by self-report is subject to &nit&ions. Cases were 
asked about drug use immediately prior to a catastrophic event, whereas 
controls were asked about drug use prior to an arbitrarily chosen day some 
days beforehand.- The fact that ,cases have had, a c&astmphicevemmay 
bias them towards a greater awareness of previous product use. Controls 
not only did not have such an event to trigger their recollection, but they 
also appear to have had different recall periods. 

2. Compared to the hospital cases, the non-hospital setting in which 
controls were interviewed may have influenced their response. 
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3. A huge number of cases (44%) demonstrated some degree of aphasia, 
possibly limiting their validity and reliability. It appears that the 
differences in interview quality between the cases and controls could have 
been substantial. There is dso some question regarding the number and 
quality of assisted interviews. It would be useful to perform an analysis 
including only subjects who the inteniewer considered reiiabIe. . 

E. Misclassification 

. 

.l. Because of the small number of PPA users, even a modest degree of 
misclassification of product use by cases or controls could dramatically 
alter the findings. 

2. The existence of numerous branded and generic products containing 
PPA could lead to confusion. Furthermore, many of the branded products, 
while carrying the same trade name, may or may not contain PPA. We all 
agree that the investigators appeared to have done their best to avoid this 
confusion; but nevertheless errors could have occurred. 

.- 

b 

F. Stroke Subtypes 
‘\\ 

I. Arterio-venous malformations (AVMs) and pressure-related 
cerebrovascular anomahes are different diseases. Combining them in the 
analyses may over emphasize a risk 

2. AVMs and intacerebral bleeds should be anaIyzcd separately. 

3. 2./3 subarachnoid hemorrhage (SAH) vs. l/3 intraparenchymtil 
hemorrhage (IPH) distribution in de cases is opposite to the case report 
experience or the SAIYIPH distribution in the generaI population (1 g-49 
age group) from various health databases. This finding is difficult to 
interpret and again brings up the issue of this study being truly population 
based. 

4. Three out of the six appetite suppressant ca#es had underlying 
aneuqsms. This \was not adequately .addressed in the -study report. 

5. Six of eight cases in the “first use” anaIysis represented subarachnoid 
hemorrhage ieaving only two cases classified as intracerebrai. Two cases 
are truly insufficient to address an effect of PPA in this condition. 
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G. 

H. 

m. \ 

A. 

. 

Prodromal Symptoms 

1. Headache should be examined as a potential confounder since ah 
subarachnoid cases were preceded by a headache, whereas controls had no 
prior headache. It is possible that headache could have contributed to the 
use of PPAcontaining products. 

2. Exclusion of cases with sentinel symptoms and alternate index dates 
changes the outcome events from 8 vs. 6 to 5 vs. 4. The study report 
should thoroughly discuss the association between sentinel symptoms and 
product use. 

3. Seasonahty of cases should be examined as cold/allergy symptoms and 
associated coughing could be an independent risk factor. 

Other Drug Use 

I. SeIf-reported cocaine use may be underestimated. Multiple drug use 
should be examined. Excessive alcohol and illicit drug use are likely to 
occur concomitantly and to be associated with lower SES and less 
geographical diversity. As such, geographicaI representation of cases 
should be further explored with respect to alcohol and illicit drug use. 

2. Caffeine was significantly more prevalent among cases but not 
controlled for in the anal&is. 

3. Controls are more likely to use NSAIDs and other non-PPA stimulants 
than cases. Little consideration has been paid to additional ingredients in 
cold/allergy products as well as concomitant use of other products. A 
discussion of the possible role of other chugs in either a protective or 
detrimental-role should be discussed (eg., NSATD effects on coagulation). 

4. A higher proportion of controls took PPA-containing products during 
the 3- to 14-day period than cases. 

5. .All other drug 3Lse during %the one&y windowshonld be eyrilnated. 

Statistical Date Handling 

Unusual fmdings with respect to adjusting for confounders 

1. In severaL analyses, the strength of association between PPA and stroke 
increases when confounders are controlled for. One would expect just the 
opposite. 
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B. Residual confounding 

I. Confounders could not be adequately controlled for in the analysis 
because of the small numbers. 

2. %-squared analyses should be presented by 1eveI of confounder to 
provide a~statistically appropriate indicaror of the level of,such 
adjustments. 

C. 

D. 

E. 

F. 

G. . 

Exact rather than asymptotic methods of analysis would have been 
appropriate. 

1. Numbers are too small for asymptotic methods to be used for appetite 
suppressants. 

2. Asymptotic methods were used to analyze data when appropriate 
methods failed to yield interpretable results. 

One-sided confidence inter&s are not appropriate. 

The possibility of confounding being responsible for the observed 
association cannot be eliminated. 

Association is, only observed in subgroup analyses. It is misleading to 
overemphasize the extremes, particularly when they are inconsistent. For 
example, the ‘matched” odds ratio of 3.14 for the.“‘fm use” subgroup 
analysis (based on only eight cases and five controls) involved use of PPA 
for cough/cold o&(and had a two-sided p-value of 2 x 0.029=0.06). 
By contrast the “‘any use” subgroup analysis found no consistent 
association with use of cough/cold PPA (odds ratio 1.23, lp=O.245), and 
the apparentIyI extreme ratio of 15.96 was for appetite suppressants, based 
on 6 cases vs. ‘1 controh 

Emphasis on subgroups by time may simiMy be miskading. “Current 
usen on index or .prSor day (2 1 cases vs. 2 1 controls) had :a matched .&Is 
ratio of 1.61 (lp=.O78; 2p=O.16), use on day 2 or 3 had an estimated odds 
ratio of 1 .O (6 cases vs. 12 controls), and use on days 4 to 14 had a crude 
odds ratio of 0.67 (11 cases vs. 33 controls). These numbers and matched 
odds ratios should be given explicitly in’the tables (not just available by 
subtraction and footnotes) and are compatible tith differential recall. 
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IV. Interpretation 

A. Overall risks are not significantly elevated. Increased risks are only 

B. 

c. 

D. 

E. 

F. 
.- 

observed in subset analyses that are limited by small numbers, and not 
clearIy significant when allowance is made for multiple comparisons. 

1. The apparent finding that PPA use is protective if not taken within the 
one-day window is confusing. 

2. lt is noteworthy that all first-use cases were in coltiallergy products 
despite higher odds ratio for appetite suppressants. 

3. Potential for prodromal symptoms to lead to use of cough-cold/allergy 
products. 

4. Seven of eight “fiist-use” (cough cold) and five of six appetite 
suppressant cases were non-black females. Generalization to men or black 
women might, therefore, be inappropriate. 

No consistent pattern of use, timing of exposure, or type of product use 
provides insight into a possible biological mechanism. More emphasis 
should be placed on physiology and metabolism of the drug in the final 
repoa 

Data regarding appetite suppressants is difficult to evaluate based on small 
sample size and lack of biological plausibility. 

It is unlikely that a transient rise in blood pressure associated with PPA 
use expIains the association seen in the HSP. However, alterations in the 
vasculature might be expected with chronic alterations in blood pressure. 

One-sided tests are not appropriate, given the hypothesis beimg tested In 
fact, the one previous analytic study reported a &R=O.59. 

Lack of consistency in findings and unusual pattern of the data limits 
intepetabSty~ .Nonethekss, the study.demwstrat~ ,&at&e pqxdathn 
risk of a hemorrhagic event is extremely low. . 

v. Further AnaIysek 

f dv 
A. Analysis should be restricted to populations in which data are available. 

1. Analysis should be repeated restricting inclusion to white women, as 
African Americans and men contribute no meaningful data to t+e overall 
analysis. 
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2. Analysis should be restricted to SAH, as there were no cases of 
intracerebral hemorrhage (ICH), which may be related to high fatality rate 
of ICH. 

B. Stratication based on potential confounders 

1. Stratify based on history of prior headache. (Not regression analysis 
because of small number of cases.) .- 

2. Stratify by heavy versus light caffeine consumption. 
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CHPA Phenylpropanolamine Working Group 

Comments on the fiemorrhagic Stroke Project’ Report 
May 24.2000 

Introduction 

In I994. members of the Consumer Healthcare Products Association (CHPA) marketing 
phenylpropanolamine @‘PA)-containing appetite suppressants contracted with investigators at 
Yale University to conduct an epidemiologic study on hemorrhagic stroke.‘- The final report of 
this study has been provided to the sponsoring companies and the Food and thug 
Administration. This document provides commenq on the recently submitted report of the 
Hemorrhagic Stroke Project. 

While even the best-designed and executed epidemiology studies have limitations for 
reaching definitive conclusions, the nature and complexity of the Yale study make drawing any 
mea&q&I conclusiom particularly difficult primarily due to inadequate &ontrolling for bias and 
confounding. Also of particular concern are the scientific limitations of interpreting ,results from 
small numbers of cases and controls who were exposed to’PPA. Important confounders and 
biases, which are likely to have had a profound impact on the study results and conclusions. have 
been overlooked in the study report. 

Our core concern relates to the overall strengl-r of the study. and we believe the study 
data do not support a serious challenge to the safety of phenylpropanolamine in over&e-counter 
medicines. We strongly disagreewith any broad-sweeping statements and conclusions about the 
results of the Yale study that explicitly state or imply it represents strong epidemiologic evidence 
applicable to the general population. Numerous factors limit the ability of this study to support 
these concIusions. 

T&se comments summarize our overall conclusions and specific concerns about the Yale 
study report. Important methodological and anal_nical issues of relevance in interpreting the 
study results are identifred in the Attachment. which is entitled “Points to Consider in Review of 
The Hemorrhagic Stroke Project: Case-Control Study of Phenylpropanolamine (PPA) and 
Hemorrhagic Stroke.” 

* The five-year case-control study began in 1994 and invoIved interviews of 702 patients 
between the ages of 18 and 49 who had been hospitalized with hemorrhagic strokes,and a total of 
1,376 controls matched to cases on the basis of age, gender, race and geographic location. The 
cases were identified from a network of 20 hospitals in Connecticut and from participating 
hospitals in Providence. Rhode Island; Cincinnati. Ohio: and Houston, Texas. 
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I. 

3 -. 

- 3. 

4, 

5. 

SummaT Comments 

The Hemorrhagic Stroke Project did not establish a causal relationship between PPA use and 
hemorrJz@c stroke. 

?he ftndings of the Hemorrhagic Stroke Project must be considered in the context of esisting 
safety data on PPA. ihis evidence overwheIminglF supports the safety and effectiveness of 
PP.4 when used according to label directions.’ 

The study findings of an apparent “association” between stroke and PPA exposure should not 
be relied upon as conclusive. Important biases and inadequate controlling for confounding 
facto? (see below) could account for the reported association. A more appropriate con- 
clusion is that the data are derived from too few cases and controls to allow an unbiased 
assessment about any relationship between exposure and stroke. 

- 
Conclusions from the study should be based on overall PPA exposure. which is the study’s 
first objective (Le.. “Do PPA users have an increased risk?“). The overall analysis based on 
this endpoint resulted in an odds ratio .that does not demonstrate increased risk [i.e.. OR=l.49 
(p=O.O84)] of PPA use and hemorrha+stroke. No meaningful conclusions can be derived 
from anaIyses of veg small. selected subsets. Theri are ,too few cash and controls in the 
subgroups who reportedly took PPA to allow for effective controIIing for confounding 
factors. 

Confounding factors. which are independent risk factors that are associated with both PPA 
product use and the occurrence of stroke and include lifestyle habits and pre-existing medical 
conditions that could independently contribute to stroke. such as hypertension and cigarette 
smoking. were not controlled for in the study analyses. C&es and controls were not 
adequately matched for confounding factors. which is a deviation from the study protocol. 
l Some examples of confounders that were not adequateiy conuolIed for include the 

following: 
l Educational level and socioeconomic status were quite different between the cases 

and the controls. and cases were more Iikeiy to be black than were controIs. Lower 
socioeconomic status and a lower educational level are known risk factors mically 
associated with greater morbidity and mortality in a number of diseases. including 
stroke. Those and several seer risk factors for stroke are sign5cantly more prevalent 
among cases than among controls. Casts were more Irikely td,be cun-ent ~smokers. 
consume more alcoholic beverages. be ilIiGt drug tisers, be reported to have 
hypertension, and/or have a faily history of stroki . 

z Submissions by CHPA Ithen named Nonprescription Drug Manufacturers Association] to FDA Docket No. SIN- 
0022: October 17.1990. tetter to William E.. Gi+tson, Director. Division of OTC Drug Evatuation; September 6, 
1991. “overall Statement on the Safety and Effectiveness of Phenylpropanolamine as an OTC Appetite 
Suppressant” 
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l Hypertension is a risk factor for hemorrhagic stroke and for an increased risk of 
aneuqsm formation and rupture. and is associated with obesiF-. Obese persons might 
be expected to be more likely to use PPA-containing appetite suppress&s. but 
notably few persons in the study had taken PPA appetite suppressants. Although the 
use of antihypenensive medication.and degree of bIood pressure control. are poten- 
tially important risk factors. they were not assessed nor..therefore,controlled for as 
confounders. 

l The reponed apparent “association- of hemorrhagic stroke and PPA in this study could 
arise from the comparison of a high-risk group for hemorrhagic stroke (hypertension. 
cocaine and alcohol .abuse, caffeine consumption. family history of hemorrhagic stroke. 
obesity) with controls drawn from the general population. with limited control of 
confounding. 

Because of the small number of cases of hemorrhagic stroke reportedly associated with PPA 
use identified in this five-year study, errors in classification of exposure could easily and 
significantly skew the results of the study. This could be caused by errors in participant 
recd1 an&or product misclass’ification. The apparent association between PPA appetite 
suppressant use and stroke reponed by the Yale investigators would not be apparent if only 
four controls were misclassified as unexposed to PPA. 

Since there are cough/cold products and appetite suppressants that do not contain PPA. a 
participant couId incorrectly recali that they took-product A (with PPA). when in fact 
they took product B (with no PPA). 
Telephone interviews preclude the use of visual aids to assist subjects in their recall of 
exposure. More than twice as many controls as cases were interviewed over the 
telephone. suggesting it was more likely for an exposed control to be misclassified on 
reported product use. 
Many other factors could also affect the accuracy of exposure classification. For 
example: 
l Study participants were asked to recall the specifics of medicine taken more than two 

weeks before. a substantial time between reported use and time of interview.. 
l Forty percent of the interviewed cases had’ a degree of aphasia (Aphasia is the loss 

of abihty to speak or understand spoken or written language due to disea&e or injury 
of the brain.) The propotion ofaphasic cases could have affrscted accurate 
-identification and &&f&ion of cases .reported 50 have used.PPA products. 

l Interviewers knew which subjects were cases and which were controls, and could * 
have inadvertently prompted specific answers and thereby skewed the results. 

l The difference in the severity of the event, for cases versus controls and in the location 
of the inte&ews (hospital ‘versus home) could also have contributed to skewing the 
results. 
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l Because such factors as those suggested above may have a signifrcarn and unpredicrablr: 
impact on the odds ratio in either direction and vinuaI1~ no information is provided to 
give a perspective on how such recall issues affect the study results. the scientific 
documentation supporting a putative exposure is. at best. inconclusive. 

7. The study was based on prevalent cases. Cases who died before intmiew and those who 
were unable to communicate within 30 days (i.e.. 34%) were excluded. Studies based only 
on prevalent cases could be misleading. A higher apparent risk of hemorrhagic stroke among 
PPA users might be due to a lengthening of their survival rather than an increase in disease 
incidence, and excluded cases may differ in their exposure to.PPA and other risk factors for 
hemorrhagic stroke that would likely be confounders of the association of interest. Exclusion 
of the most severe patients could have affected the results. overestimating the risk associated 
with the use of PPA. This bias does not allow any posterior control for confounding factors 
associated with survival from hemorrhagic stroke. 

8. lbe study report fails to acknowledge that the findings cannot be entirely generalized to the 
U.S. population. as the enrolled cases and controls were not adequately population-based and 
differ in sociodemographic characteristics from typical U.S. consumers who use PPA drug 
products. F,urthermoret the study’s case population does not, appear to be totally represen- 
tative of the hemorrhagic stroke population among 18- to 49-year-olds in the United States 
(i.e.. the study shows a different distribution by stroke we), as well as excluding fatal 
strokes. 

9. The large differential in participation rates between cases and controls could affect the 
findings and is not’adequately explained’ in the repon. Likewise. inadequate data are 
provided to allow independent verification of the findings or to verify that sensitivity 
analyses do not alter the confidence limits or p vahres for the findings. 

IO. Choice of analytical methodology is also of concern. Inappropriate statisticaJ methods were 
used, given the small numbers of exposed cases. Likewise. inappropriate and/or inadequate 
methods were used to .controJ for confounding. 

The number of subjects exposed to appetite suppressants is too few to meet the criterion 
for the use of asymptotic statistical methods. These methods require a minimum of five 

. observations in each exposure-disease,category. Seven exposed subjects divided between 
cases and controls does not satisfj this criterion. ~Therefore. analysis of exposure to 
,appetite-suppressants should use vxact. rather than asymptotic. Istatistical methods. 

* The attempt to control for confounding by inciuding confounders in the exact,method of 
&aIysis was unsuccessful due to the few.exposed subjects. Therefore. interpretation of 
the results of the exact ‘analysis must indude confounding as a very likely eliplanation for 
the observed association. Further. these confounders cannot be considered controlled in 
the asymptotic analysis, since the &umption for this anaIysiS is VioIated. 

l A reflection of the inappropriateness ofthe asymptotic statistical analysis is the‘ fact that 
the strength of the association between exposure and disease (is., the magnitude of the 
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odds ratio) increased when confounders were “controlled.” This is contrary to &hat is 
usually observed in control of confounding variables. where &adjusted odds ratio is 
expected to be smaller than the unadjusted odds ratio. 

I 1. The study provided no insight on a biologica& plausible mechanism for any relationship 
between use of PPA and hgmonhapic stroke. Although recommended doses df PPA.have 
been shown to cause small. transient. but clinically insignificant. changes in blood pressure.” . 
these minor changes are within the range of usual increases associated with such daily 
activities as climbing stairs or mowing a lawn. Hence. alteration of blood pressure is not a 

, I 

clear underlying mechanism for a putative association between PPA and stroke. nor is any 
other biologically plausible mechanism knou~~. 

ConcIuding Points 

The Hemorrhagic Stroke Project re+n must be considered in the context of the large 
existing safety database on PPA. This evidence from clinical trial and adverse-event tracking. 
when taken together. overwhelmingly suppons the safee and effectiveness of PPA when used as 
directed on product labeling. PPA-containing-products have been used by milIions of consumers 
over the past 50 years with a vey low incidence of reports of serious side effecis. 

The CHPA PPA Task Group and expen consuJtants continue to review the reported 
resuIts and additional data from the study. The group expects to submit al1 of its findings to the 
Food and Drug Administration. 

Attachment: Points to Consider in Review of The Hemorrhagic Stroke Project: 
Case-Control Study of Phenylpropanolamine (PPA) and Hemorrhagic Stroke 

WStLTnctriPNCommem 10 FDA523-00 

. 

i Blackbum et al. 1989. Journal ofthe Americ& Medical Asscxjation 262(22)3267-72; Morgan and Fund&&k 
1992. American Journat ofclinica! Nutrition %2Q65-2 I OS 
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POI~'TSTOCONSIDERI~'REVIEH' OFTHE HEMORRHAGICSTROKE PROJECT: 
CASE-~O;~~TROLSTUD~OF~~E~'\'LPROPA~'OLA~~INE @‘PA) AND~EMORRHAGIC$TROK;E 

hIAl' 9,2000 

Statisticians and epidemiology consultants to the study sponsors (hereafter referred to as the 
“‘expert statistical review group”, reviewed the materials obtained from Yale regarding the 
Hemorrhagic Stroke Project. The’expen statistical review group‘s goal was to identif? impo&.nt 
methodological and analyticaf issues of relevance in interpreting this study’s findings. Some 
descriptive. analyses (detailed in AnaIysis Plan of February 11.2000) were performed to 
supplement the information provided by Yale and to highlight some of the methodological 
issues. Several anal-ytic issues are addressed qualitatively at this time (e.g. confounding). and. 
others (e.g., sensitivity analyses) are addressed quantitatively. Appendix 1 contains data tables 
that support the analyses discussed‘here and Appendix 2 contains descriptive data on the exposed 
cases and controls. FinaIly, we provide a series of study interpretation issues that should be 
considered in placing this study in perspective. {Note: the addirional daraprovided in this 
reporr were compured using the daiasersprovided by l-ale in December 1999. The [oral numbers 
af cases and controls d$erfiom those in the final report.) 

I. 

. 

Met.hodoIogy Issues in Case-Control Study of PPA and Hemorrhagic Stroke 
A. Identification of cases and matched controls 

I. The population from which controls are selected should be as similar as 
possible to the population from which the cases were identified 

3 -. Different samphng processes were used for acquiring cases and controls 

L. 
Cases were identified through hospita1 networks 
Controls were selected by random digit telephone interview. and 
matched by age, gender. race. and socio-economic’status (using 
telephone exchange as a surrogate) 

B. SeIection of Cases 
1. Cases were identified through two population-based hospital networks 

(OH/KY and CT/MA and two tertiary care hospitals (RI and TX) 
a. Limited information is presented to indicate that the population- 

based hospitals cover the entire cachement area 
b. Patients aged 18 and I9 may ‘be treated in pediatric hospitals 

2. Cases included, in study may not represent ail cases in the population 
a. Onfy 61% of the original identified cohort was considered eligible, 

and only 77%, of the cIigibIe were enroIled in the study 
b. Exclusions remove4 the fell-o&g subjectsz 

(11 Persons who died before interview (N=378,23%) 
- (2) Persons who could not communicate within 30 days 

(N=1,86. 11%) 
(3) Persons who refused or their physician refused to allow 

contact (N=48,3%) 
3. Basing the study on onIy#prevaIent cases could be misleading; a higher 

apparent risk ofhemorrhagic stroke among PPA users might be due to a 
Iengthening of their survival rather than an increase in disease incidence. 
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4. 

5. 

6. 

7. 

8. 

9. 

. 
. 

IO. 

Excluded cases may differ in their exposure to PPA and other risk factors 
for hemorrhagic stroke that wouid likely be confounders of the association 
of interest- 
Exclusion of cases does not alIo\v any posterior control for confounding 
factors associated with survival from hemon-hagic stroke. 
Exclusion of deceased or disabled cases (i.e., no surrogate intmiews) wtu 
discussed with FDA and investigators with subsequent decision that the 
potential bias due to non-differential imprecision (by use of surrogate 
respondents) was a greater thre-dt to validity than sampling bias resulting 
from exclusion of sickest patients. 
While the expert statistical review group understands that some pilot 
investigations were conducted to evaluate the validity of surrogate 
interviews, no information has been identified to document a potential 
change in the protocol. The protocol specifies that a sensitivity analysis of 
50% was assumed for surrogate determination. This is no better than a 
coin flip. 
Nondifferential imprecision by the use of surrogates in determining 
exposure would have the effect of biasing the results toward the null 
hypothesis (i.e., underestimating the odds ratio). 
a. In light of statistically significant odds ratio, nondifferential 

imprecision is not an issue. 
b. The expected direction of the sampling bias resulting from 

exclusion ofthe sickest patients is to oCercstimate the odds ratio. 
C. Thus, the sampling bias couid explain the obsenped associations. 
Through the vaIidation of cases, patients who had known arterio-venous 
malformation (AVM) or vascular aneurysm prior to the index event were 
excluded. However, 3 of the 6 female cases who took appetite 
suppressants were noted to have had AVM or aneurysm in the narrative 
histories: 
a. Aneurysm and AVhJ are the most commonly identified causes of 

subarachnoid hemorrhage (SAH). 
b. AVM is associated with most intracerebral hem&hages. 
C. Usually cerebral aneurysms and AVMs are diagnosed during the 

course of a hemorrhagic stroke, and SAH occurs more frequently 
in women than in men. 

d. The inclusion of SAH susceptible cases would more likely affect 
women than men, and could, to some extent, explain the results 
between PPA and hemorrhagic stroke. 

Potential impact on study findings is t&known; further evaluation oithe 
included and excluded stroke cases could provide more insights. 

C. Selection of controls 
1. The protocol does not specify what method of RDD waS used to enroll 

controls. If selection stopped upon filling a quota, then there may be an 
over-selection of individuals who stay at home more (and, hence answer 
the telephone more) than the population as a whole. 

. 
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- D. Comparability of cases and controls 
I. Controls were matched by telephone exchange to approximate control for 

socio-economic status. 
3 -. Cases were significantly different from controls in several important 

confounders. A number of risk factors for stroke are signiftcantty more 
prevalent among cases than among controls. These include: race. social 
economic status, caffeine exposure, hypertension, family history. alcohol 
consumption, and cocaine use. The imbalance of these confounders 
would; if uncon,troiled. be more than sufftcient to explain the observed 
association between PP.4 in appetite suppressants and stroke. 
a. Two of the 4 demographic characteristics were different between 

cases and controls. 
(1) race 
(2) education 

b. Five of the 9 clinical characteristics were different benireen cases 
and controls. 
(I ) cigarette smoking 
(2) hypertension 

C. 

(3) family history of stroke 
(4) alcohol use 
(5) cocaine use 
Three of the IO pharmacologic exposures were different between 
cases and controls. 
(I) NSAIDS 

E. 

(2) caffeine 
(3) nicotine 

Description of Study Population 
1. 
2. 

Appendix 1, Table I shows .the distribution of cases and controIs by region. 
Appendix 1 Table 2 shows the distribution of exposed (in the 3-day 
window) cases and controls by region. 
a. The largest subject-contributing site (CT/MA, the base of the 

coordinating center) produced ‘0 subjects exposed to appetite 
suppressants, where as the next largest contributor produced S 
(S/7=7 1%) subjects exposed to appetite suppressants. 

b. This lead? to questions concerning possible interview bias: 
(1) Were the interview methods described in the protocol 

adhered to’asstictly in other sitesas at the coordinating 
site? 

(2) Is there t&y a factor or factors that make OK/KY so . 
different from CT/MA that could account for these 
differences? 

3: 

, 

Appendix 1 Table 3 shows the age and gender distribution of cases and 
controls. . - 

F. Precision of exposure estimati,on and possible recall bias 
1. Appendix 1 Table 4 shows the distribution’ of cases and controls by 
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3 -. 

3. 

4. 

5. 

6. 

3 

7. 

. 

method of verification of PPA exposure. S 
a, 32% of all exposures were not verified using protocol specified 

means. such as the Product ID Book. Drug Container, or Pharmac? 
at which the drug waS purchased. 

b. A larger proportion of control exposures than case exposures were 
not verified (43% of control exposures and 1950 of case 
exposures). 

C. This could lead to possible misclassification of exposure status. (I 5 
control patients did not have their exposure verified and it only 
takes 4 misclassifications to diminish the association between PPA 
and stroke). 

Exposure is estimated by self-reported interview, with verification using 
pictures and obtaining medicine’bottles, when available. In some 
instances, verification was done by relephone interview. 
Since cases, know that they have the disease, they are IikeSy to be thi&ing 
about exposures before asked to report on them. 
Cases have more interest in the study than do controls, so they might make 
a greater effort-to recall exposure. 
Exposure estimation is influenced by the Ien_& of the recall period and the 
amount of precision required, 
Exposure estimaiion may be influenced by the setting in which the 
interview occurred (eig., hospital, home). (Appendix 1 Table 5 shows the 
distribution of cases and controls by interview location). 

it: 
34% of cases were intenriewed in places other than the hospital 
43% of controls were interviewed in some unspecified “other” 
location, 
(1) Why were so many controIs.intctiewed in a location that 

was not anticipated by the protocol? _ 

I:; 
Were adjustments made in the interview process? 
Were interviewers trained to handle this deviation from the 
original expectations cited in the protoco!? 

(4) Were the interviewers more prepared to handle the case 
interview; than the control interviews?’ 

Assignment of index dates 
a. Assignment of prime index date is based on ph.ysician 

assessment. 
iI) 75 cases had sentinel symptoms prior to primary index 

date; in 80 cases, timing of symptom onset was classified as 
tIllClear. 

b. Alternate index date is based on patient narrative of symptoms and 
assigned if sentinel symptoms occurred prior to physician 
assessment. 
(1) For those, 75 cases with an assigned alternate index date, 

alternate index dates were noted for 58 cases. In these 
cases, the alternate index dates were generally from 1 to 4 
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C. 

d. 

e. 

f. 

e C- 

days earlier than the primary index date. 
Use of an alternate index date could alter the’exposure 
status, and the resulting odds ratio. 

Comments in some questionnaires indicate symptoms prior to 
primq or alternate index date but not assigned as sentinel 
symptoms. 
(1) Case descriptions and/or questionnaire data may indicate 

that the subject had a headache prior to the index date. yet 
alternate dates are not, always assigned. [e.g.. See Cases f 
I S-0025(cough-coId fitit use), $7 l-0026 (cough-cold first 
use), and # 46-0201 (appetite suppressant)] 

In the first dose analysis that excludes all 15s cases and associated 
controls, the number of cases is reduced from 8 to 6, and the 
number of exposed controls is reduced from 5 to 4. 
When alternate dates are used as the primarydate, cases classified 
as exposed in the original analysis might become unexposed and 
some new cases might be considered exposed. 
‘%urrent use” (all exposure within 24 hours of focal time) is the 
most bioIogically plausible OR based on the pharmacologic and 
pharmacodynamic ,propenies of the drugs. This OR = 1.61 
@J.O78), The number of exposed cases is this analysis is reduced 
form 27.overall. to 21. 
When considering appetite suppressants, only 3 of the 6 exposed 
cases remain as “current use”. [as per the November 4. 1999 
report, this unadjusted OR based on 3 cases and 0 controls, is 
estimated to be 7.70 (p=O.O37). The unadjusted OR for cough cold 
current use is 1.70 (p=O,O73)]. 

Assessment of interview quality 
I. 

2. 

Recall period (difference between index date and interview date) 
a. Protocol indicates cases and controls should have comparable 

recall periods but this was not achieved. 
b. All but 3 controis were asked to recall a focal date that was no 

more than 7 days prior to their interview date. In contrast, more 
than SO%,of the cases were asked to recall a focal time that was at 
least I1 days ptior to their index date, and more than 25% were‘ 
required to recall events at a time that was between 19 and 30 days 
prior 10 lheir stroke rvenl. 

CC ‘Recall period for cases was greater than for controls (Appendix 1 
Table 6 shows the distribution of elapsed time between focal date 
and interview date). 

Interviewer observations 
a. 44% of cases have some degree of aphasia; 10% were considered 

to have a communication burden, fragmentary expression, or no 
useable speech (Appendix 1 Table 7 shows the distribution of 
degree of subject aphasia as rated by the interviewer). 
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d. 

. 

b. 

C. 

e. 

9 f. 

g- 

0.4% of controis spoke languages other than English; 6% of cases 
spoke languages other than Enghsh (Appendix 1 Table 8 shows the 
distribution of languages spoken by the subjects during the 
inletview). 
I 1% of conuols and 20% of cases had assisted inten-iews; 
potential for increased stimulated recall in cases. (Appendix 1 
Table 9 shows the distribution of individuals present to assist the 
subjects during interviews)\ 

. 

6% of cases and less than 2% of controls were considered to have 
some or great diffrcuhy in language during the inten<e& 
(Appendix t Table i0 shows the distribution of language ability of 
subjects during the interview, as rated by the interviewer). 
Interviewer confidence (rating performed by interviewer) 
(4) Interviewer confidence was rated as fairly or very confident 

for about 95% of controls, and for 72% of cases. 
(2) The two lowest ratings [somewhat, little or no confidence) 

were assigned to 1% of controls and. 12% of cases. 
(3) There is an association berween increased severity of 

aphasia and reduction in interview&r confidence. 
(4) Appendix 1 Table 11 shows the distribution of interviewer 

confidence rating in the subject’s ability to give an accurate 
history. 

Appendix 1 Table 12 shows the distribution of the subjects’ level 
of certainty regarding PPA exposure by day, on days 0 and -1. 
Taken together, it appears that the conuol interviews are of higher 
quality than the cases. 

Interview issues and possible observation bias . 
Interviewem were blinded as to the specific hypotheses being tested; it is 
unknown if the blinding was presented during the conduct of the study. 
Interviiw~rs could distinguish cases from controls. 
a. -cases often interviewed in hospital, but controls were usually at 

home. 
b. Hospital date indicated on calendar used to help person recall 

events. 

H. 
I. 

7 ** 

3. 

* 
- 

4. 

“Stimulated recall” used at the end of the interview to help persons 
remember medications taken during exposure window. 
a Picture book and examination of medicine cabinet used to modify 

.original report ofdrug exposure. 
b. Likely to be applied differently between cases and controls. 

(1) Use of picture book not possible during phone interview. 
(2) Controls intervi,ewed at home have more access to 

medicine cabinet than cases interviewed in hospital. 
There is evidence to suggest that greater probing of the cases may have 
taken place. 
a The Procedure Manual instructs interviewers to “probe” for 

- 
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information on exposures. 
b: The Procedure Manual instructs intemiewers to “allo\v the subject 

, sufficient time to think about [exposure]” \vhen recording 

n. 

information on exposures. 
(1) This suggests that the intm*iewer had authority to deviate 

from script when it appears necessary. 
Data anal,ysis issues 
A. . Assessment and control for confounding 

. -1. Precision of measurement 
a. Overall, the adjusted and unadjusted ORS are very similar. For 

example, unadjusted OR=1 -67 vs. adj ORzl.49 (overalls risk 
estimate). This indicates either that 
(1) these factors are not risk factors in this population, or 
(2) the measurement of these risk factors is too crude. 

b. Imprecision in representation of a confounder results in incomplete 
control of confounding. 
(1) Results in “residual” confounding. 
(2) The magnitude of the effect of residual confounding 

depends (inversely), on the level of precision. 
C. lmponant confounders were represented with a minimum of 

precision in the analyses; for other confounders, more detailed data 
were collected but they were not used in the adjusted analyses. 
(1) 

(2) 

(3) 

- 1 (4) 
(5) 

(6) . 

f 
. (7) 

Race 
(a) black 
(bl not black 
Self-reported hypertension history 
(a) history 
(b) no history 
Tobacco smoking 
(a) current use 
(b) past use or no use 
Cocaine 
definite or probable use during 3 days preceding event (e.g., 
stroke) 
69 no or unlikely use during 3 days preceding event 
Oral contraceptives 
(4 used within-3 days preceding event 
49 not dl!xd .within .3 days ~preUXling event 
Othek 
(a) BMI 
01 Family history of hemorrhagic Stroke 

For example, while a history of hypertension was evaluated by 
subject interview, no measurement of bSood pressure was made nor 
was there an attempt to evaluate whether blood pressure was well- 
controlled at the time of the stroke (or index date). 

cl. 



3 -. Each potential confounding risk factor was considered independently in 
the model. Ma@ of the risk factors are interrelated, yet there is no 

B. 

discussion of interaction, or that a step-wise process was foliowed’in the 
model. 

3. Inclusion in analyses 
a. Not all important confounders could be included in statistical 

models due to infrequent exposure (e.g., family histoy of stroke). 
b. Examples 

(1) confounding by cocaine use could not be controlled in 
models for women and any exposure to PPA. 

(2) confounding by race could not be controlled for men. 
Appropriateness of as_ymptotic methods of analyses vs. exact methods 
1. Use of asymptotic methods of analysis make more assumptions than do 

exact methods. 
a. The number of subjects exposed to appetite suppressants is too few 

to meet the criterion for the use of asymptotic methods. 
b. These methods require a minimum of 5 observations in each 

exposure-disease category; seven exposed subjects divided 
between cases and controls does not satisfy this criterion. 

C. Therefore, analysis of exposuremto appetite suppressants should use 
exact, rather than asymptotic, st&ticaI methods. 

3 -- If exact methods disagree with the results of asymptotic methods, it is the 
asymptotic methods that are misleading. 

3. Asymptotic methods were used to analyze these data when the exact 
methods did not yield interpretable results. 
a. Asymptotic methods were substituted for exact methods when 

controlling for cigarette use and oral contraception use in all 
models that included women. 

b. Asymptotic methods were substituted -for exact methods when 
controlling for cocaine use in all models that included men. 

c- Asymptotic methods were substituted for exact methods when 
controlling for history of hypertension in all models that included 
both men and women. 

d. A reflection of the inappropriateness of the asymptotic analysis is 
the fact that the strength of-the association between exposure and 
disease (i.e., the magnitude of the odds ratio)‘increases when 
confounders are “controlled.” Instead, the adjusted odds ratio is 
expeczd .to be smaller .&an .&the unadjus&e.dodds ratio. 

4. The attempt to control for confounding by including confounders in.the - 
exact method of analysis was unsuccessful due to the f&exposed 
subjects. 
a. Interpretation of the results of the exact analysis must include 

confounding as a very likely explanation for the observed 

b. 
association. 
Further, these confounders cannot be considered controlled in the 

. 
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C. 

az+mprotic analysis, since the assumption for this anal_ysis is 
violated. 

S!ability of estimates 

f 

1. 

3 -. 

3. 

4. 

5. 

6. 

Infrequent exposure causes or may cause small differences in 
measurements to create substantial changes in estimates. 
An important example of this instability is in determination of exposure 
status in the control _aoup. 
Sensitivity analyses using both exact and asymptotic methods were carried 
out whereby the exposure status of randomly selected control patients was 
changed from unexposed to exposed, one at a time, and the odds ratio 
recalculated. 
Example in subgroup of women only using exact mkhods 
a. Instability in .the estimates of association between PPA exposure 

and hemorrhagic stroke was seen in the pri’inary protocol specified 
aims (e,xact procedures; no control for confounding). 

b. If five controls who were exposed to any form of PPA were 
misclassified as unexposed, there, would not be a statistically 
significant difference between cases and controls (odds ratio = 
1.69, lower confidence limit = 0.98). 

C. If three controIs who were exposed to PPA in appetite suppressants 
were misclassified as unexposed, there would not be a statistically 
significant difference between cases and controls (odds ratio = 3.7, 
lower confidence limit = 0.94; see Appendix 1 Table 13 for 
depiction of sensitivity analysis results using exact methods). 

Example in subgroup of women only using asymptotic methods 
a. In the sensiiivky analyses of women only, risk of hemorrhagic 

stroke was estimated while controIling for race, hypertension, and 
current smoking status, using asymptotic methods. 

b. If three controls who were exposed to any’form of PPA, were 
misclassified as unexposed, there would not be a statistically 
significant difference between cases and cbntrols (odds ratio = 
1.69, lower confidence limit = 0.98). 

C. If four controls who were exposed to PPA in appetite suppressants, 
were misclassified as unexposed, there would not be a statistically 
significant difference between c&es and controls (odds ratio = 
2.90, lower confidence limit = 0.95; see Appendix I Table 14 for 
depiciion of sensitivity analysis results using asymptoticmethods). 

‘in ortier to validate -the Above-findings, sensiti+ity analysek were repeated 
whereby exposure status of dz@renr randomly selected controls was _ 
changed for the exact and asymptotic analyses limited to women and 
appetite suppressant use. 
a. Repeated sensitivity analysis using exact procedures: if as few as 

three controls were misclassified as unexposed, there would not be 
a stat$sticaHy significant difference. 

b. Repeated sensitivity analysis using asymptotic procedures: if four 
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(and sometimes as few as three) conuols were misclassified as 
unexposed. there would not be a statistically significant difference. 

Presentation of results in relation to stated objectives 
a. The overall risks are not significantly elevated. Increased risks are 

seen only in subset analyses of appetite suppressant use and first 
use (in 3 day window).. 
(1) Table 4: Any PPA OR=1 -49 @=O.Os4) _ 
(2) Table 5: Current use OR-l.61 @=0.078) 
(3) Table 5: Prior Use OR=1.16 @=.391) 

b. In terms of the stated study objectives, 
(1) Objective 1: Do PPA users have an increased risk: 

OR=l.49 @=O.O84) 
(2) Objective 2: Association of PPA and suoke by type of PPA 

exposure: 

(31 

(a) Cough-cold: OR=1 23 @=%X245) 
(b) Appetite suppressants: OR=1 5.96 @=0.013) 
Objective 3 - Association of PPA and risk in women 
(a) Appetite suppressant use OR=1 6.56 @=O.Ol 1) 
(b) First dose use OR=3.13 (p=O.O42) 

III. interpretation issues in Case-Control Study of PPA and Hemorrhagic Stroke 
A. PPA provides a health benefit through its inclusion as an ingredient in diet drugs 

and cou_&/cold remedies. Any possible risk associated with PPA use should be 
considered in context of these benefits. 
1. PPA is i Category I ingredient (safe and effective) for appetite suppression 

and nasal decongestion. 
3 -. PPA is the active component in over-the-counter (OTC) weight 

management products. 
3. No other Categov I ingredients exist for weight management; hence 

- reclassification would effectively remove a therapeutic category from the 
OTC marketplace. 

4. Numerous, OTC and prescription cold/allergy products (both monograph 
and NDA) contain PPA. 

5. PPA-containing products are marketed throughout the world and have 
been so mfoi many years. 

. 6. New PPA-containing products have been approved via NDA in US as 
recentyas oneyrarqgo. * 

7. WA t .&rug okhoice ,in some cofdla%rgy products -due to formulation - 
issues. 

B. History preceding Case-Control Study of PPA and Hemorrhagic Stroke 
1. Suspicion of a possible link to hemorrhagic stroke was raised in early 

1990s as a result of review of spontaneons reports. 
2. Industr)) (CHPA, which was then named the Nonprescription Drug 

‘Manufacturers Association) submitted data from review of spontaneous . 
reports, hospital discharge summaries, poison control annual reports, 
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chnical and literature database in 1991. 
3. Argument at that time and to this dare focused on lack of a biological 

mechanism. 
4. FDA requested additional data. 
5. Industry and FDA worked with investigators at Yale School of Medicine 

to design a case control study to examine the possibility of an association 
(understood limitations of design). 

6. Study was sponsored by Industry at a cost of approximately S5 Million. 
Findings from this study must be considered in context 
1 -- 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Absolute numbers of stroke cases identified, found to be eligible, and then 
enrolled over the 5--year period of the study surveillance demonstrate the 
hemorrhagic stroke associated with PPA exposure is an extremely rare 
event. 
Small numbers could lead to misleading conclusions. MiscIassification of 
exposure in as few as five controIs.could remove si_gnificance. 
It is possible that the findings could be explained by a combination of bias 
and chance. 
No plausible biological mechanism can describe the association described 
in this study between PPA exposure and hemorrhagic stroke. 
No consistent pattern of use, timing of exposure, duration of exposure, or 
concomitant factoti provides any insight into. a possible biological 
mechanism. 
Clinical evidence demonstrates that any rise in blood pressure in response 
to the therapeutic use of PPA is transient and not clinically relevant- Life 
events, such as stress, are likely to be associated with similar degrees of 
bloodmpressure elevation, 
The plasma half-life of PPA is between 4-6 hrs. Ph&nacologic studies 
demonstrate that tolerance develops to the blood pressure rising effects of 
PPA. 
There is no evidence, clinical or otherwise, to suggest that chronic 
therapeutic exposure to PPA is associated with cerebrovasculature damage 
(vasculitis). 
Findings represent a single data point and need to be considered in the 
context of alf other data. 

D. Imphcations of FDA and Industry reactions to the study findings 
1. Careful review of methods and results will be necessary before findings _ 

. 

‘2. 

3. 

can be used as the basis for regulatorypoiicy. FDA should seek all data 
(not only manuscript) as part of their review. 
Rapid communication of findings,and resulting publicity may force FDA ’ 
to react prior to thorough review. As such, posting on FDA websitt may 
be damaging. 
FDA restraint and careful review will minimize consumer fear and 
industry needs to reformulate their products. . 
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! 
Region t Cases . CoDttoIs i Total 
CT/MA 

I 
f 249 491 i 740 (35.4%) I 

i 
OH/KY -I 229 : 448 : i 677 (32.4%0) t 

RI 99 i 194 1 293 (14.0%) i : 
.-l-x . i 129 i 250 i 379 (lS.l%) i 
TotaI 

I 
706 

i I 
I383 

f 2089 (100%) i , 

Table I. 
DISTRIBUTIOK OF CASES AND CONTROLS BY REGIOlr; 

Table 2. 
DISTRIBUTIO’N OF EXPOSED 

(Ih’ 3 DAY MiNDOW) CASES AND COKTRO&S BY REGiON 

1 Region Cases I 1 I Controls 
Cougb- Appetite 1 Total 1.. - 1 Cough- 1 Appetite 1 

I I Cold I Suppressants I 
iCT/h4AI, 10 f 0 ! 10 --- -~ 

CoId I Suppressants 1 
(33.3%) 1 13 I 0 I I3 

1 
(33.3%) 

(43.3%) 1 18 1 19 I 1 (48.7%) 

(Txiii i - i 4 (13 -4x1 

f Total i 24 1 6 ! 30 (1000/r\ 
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Table 3. 
AGE AXD SEX DISTRlBLTIO~ OF CASES AND COhlROLS 

I Age f Cases . Controls 
Group 1 I : 

! Females I Males i Total i Females i Males : Total i 
c20 

‘ 
1 5 ! 3 i 8 I9 i 6 1s i 1 

I X-24 i 14 1 la i 70 t -bT * *n 

‘40-44 I 99 I 85 I 184 t 
45-49 I 114 I 109 j 223 
Total I 385 1 321 I 706 I 

:;: t 115 t 257 j 
f 167 i 361 I 

224 1 213 437 
753 I 630 I 1363 I 

Table 4. 
LEVEL OF VERIFICATION OF PPA EXPOSURE DAYS 0 THROUGH -3 

I Verifkafion Metbod I ‘1 
Contain >er & ID book I 
Container only I 
Phmacy I 

~1 I Telephone & ID book 

Cases 
4 (12.9%) 
5 .W1%) 
2 (6.5%) 
9 (29.0%) 

i ID book only ‘I 5 (16.1%) 
I Telephone only ‘I 5 (1’6.1%) 
X0 verification* 1 I (3.2%) 
Total repined exposures I 31 1 - ~~ 35 

Note: subjects may report more than one PPA exposure 

Controls 
4 (11.4%) 
2 (5.7%) 

0 
10 (28.6%) 
4 ,(l 1.4%) 
13’ (37.1%) 
2 (5,7%) 

i 

Table 5. 
CASES AND CONTROLS BY INTERVIEW LOCATION 

; Stud? 
.i 

Location of Interview 

j 
Group * 

TO 

Hospital 1 Rehab Home Oilire 1 .Fr,iend?s : Oxher , J?P,bom -Missing I 
Center home 

Controls’ 42 0 363 308 4 598 44 22 131 
3.0% 0 26.2% 22.3% 0.3% 43.2% 3.2% 1.6% IOC 

Cases 465 66 134 1 2 3 1 25 3 0 8 
1 f 19.0% I f 1 

1 
1 

I 
1 

7ot 
I 65.8% 9.3% 0.3% 0.4% 3.5% 0.4% 0 1.1% lo( 
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Table 6. 
DISTRIBUTIONOF’ELAPSED TIhSE BETII-EEPI FOCAL DATE 

AKD INTERVIE\5’ DATE 

I ! b 
1 Mean Difference 

Median Difference 
1 Maximum days 
1 difference 

Cases ! Controls i 
I 12.8 days 1 3 davs i 
! lldays I 3 days 
I 
! 

30da.ys ’ 
I 

9ws 

TabIe,7. 
DEGREE OF SUBJECT APHASIA AS RATED BY INTERVIEWER 

[ Study 1 Aphasia Rating 1 TOT 

Table 8. 
LANGUAGE SPOKEN BY SU,BJECT DURING INTERVIEW 

Study Language of Interview - Total 
Group 

English Spanish [ Portuguese Other Missing 
Controls 1360 5 0 0 18 1365 

, 99.6% 0.4% 1.3% 100% 

* Cases 
656 3 7 8 706 

1 93% I .. 04% 1 1 B% -) 1.1% 100% 

COKFIDENTLtL 
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Tabie 9. 
IDENTIFICATION OF INDIVIDUALS PRESEhT DURING INTERVIEW 

I Study Relationship of Individual Present ; Total 

I 

Group 
None 

I 
Spouse 

78.7% 3.0% 

Table 10. 
LANGUAGE ABILITY OF SUBJECT DURING, INTERVIEW, 

AS RATED BY THE IhTERVIEWER 

Study Group 

Controls 

Cases 

No problem 

1350 
97.6% 

642 
90.9% 

Ability Total I 
Some Great difficulty Missing 

difficulty 
16 1 16 1383 

1.2% 0.1% 1.2% 100% 
18 31 15 706 

2.5% 4.4% 2.1% 100% 

TabIe 1.1. 
RATING OF INTERVIEWER CONFIDENCE IN SUBJECT ABILITY TO GIVE 

ACCURATE HISTORY 

Study Confidence Rating Total 
Group 

Very Fairly Confident Somewhat LitWoo Missing 
confident Confident Confident confident 

e 
I Controls 919 370 47 25 4 18 1383 . 

_ 66.4% 26.8% 3.4% 13% , 03% > 13% 8 100%. 
Cases 283 i 221 26 11 706 

40.1% 31.3% 3.7% 1.6% 100%’ 
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Table 12. 
LEVEL OF CERT.AIhn OF PPA EXPOSURE BY DAY FOR DAYS 0 AND -1 

i Cough and Cold Preparations 
Day-0 

I Defmite I Probable 
i 

Uncertain Total I 
CASE I 15 i 0 2 i 17 ; 

Control i 15 . I I 1 - 1f v 

I Gay-1 [ - 
CASE I 15 I 0 ! 4 ! 19 i 

I Control ! 18 I 2 ! 2 I 22 ! 
Appetite Suppressants 

Day -0 
CASE i ,2 1 1 I 0 I 3 I 

Controi t 0 0 0 0 
Day -1 

CASE 12 1 1 10 3 
Control 10 l0 10 10 

Table 13. 
SAMPLE SENSITIVITY ANALYSIS OF EXACT METHODS: 

RISK IN WOMEN ONLY, 
EXAMINING PPA EXPOSURE IN APPETITE SUPRESSANT ONLY 

’ h‘umber of unexposed 
controk changed to exposed Lower Confidence 

I controls Odds Ratio Lhnit 
i 0 I 12.19 1.87 t 

1 10.7 I 1.61 
2 I 5.5 1.19 
3 3.7 I 0.94 

. 

L CONl+DENTIAL 
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Table 14. 
SAMPLE SENSITI\TI-Y Ah’ALYSIS OF ASYMPTOTIC METHODS: 

RISK Ih’ WOMEN Oh%Y. 
EXAMINING PPA EXPOSURE In’ APPETITE SUPFtESSA!‘iT Oh’LY 

I .hiumber of unrraosed f i 

controls 
_-_ -_ -----~---- 

I , 
I 

changed to exposed 
controls . I Odds Ratio . _ 

Lower Confidence 1 

0 . i 
Limit i 

14.5 : 2 17 i 

f 1 I 8.0 
2 5.0 I 

I 
3 : 3-s I 1.09 
4 I 2.9 I 0.95 i 



Appendix 2. 
DESCRlPllON OF CASES AND CONTROLS EXPOSED TO liPA 
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Table I. 
CURRENT* PPA USERS: DESCRIPTION OF CASES 

WRST USE WITWN 3 DA 1’ WINDOIC~ (ALI, ARE COUGII-c01,~ E,YPoWW) 

CASES 

Race broke Dnsc 
ID No. Sex Age Wt. ihtc 4% Dale 

Type 
18-0025 NBF 42 150 1123197 Shll 1125 1 hr 

Ihy 0 

10-0092 NOF 48 140 iQ/23/95 Wli 10123 
Ilay 0 

!0.0297 NUF 45 , I05 70 11’1 I 70 
Day 0 

~5.0109 NBM 21 200 212IISAlI 212 I 

112 %JSAll 
Day 0 

I5.0008 NBF 42 713 
Doy.1 

16.0093 NBF 34 I48 1 it25 SAH 12125 
DoyO& 
Day-l 

%0026 NDF 31 I I5 f/29 SAII 7/29 
Day-l 

7WO39 NDF 30 103 iit5 SAH 1 l/5 
Day 0 

PPA Product Olhcr Stroke 
Amount EXP. Smnkcr IIX OILrr <:rC~cinc 

2 toh cold nrd 2 lab ‘I’ylcnnl NO Nrtnc Prior Iiciltlocla~ N/h 
I)oy --I 

Ocs fur 2 nmnllis 
Tavisl I) 2 lab AI1AI’IASA Yes 2Oltlay Nrwc Prior lrcatllcllcl R+SCllpS 

cotrccltlPy 
2 1’ cold mcd Execlrin 2 labs Ex IO/day None - . 

2 “big gulps” NyQuil 4 tbs Yea 35fduy Nnnc I Icnvy Ihiakcr, IO glosses 

liquid cough mcd illicil drugs aatlaldoy 

I lob for nasol Nuprin Mabldny No NOW2 I lcndncltc II glossc” 

congcslion Claritin 1 lab/day snclIl/day 

2 I& cold mcd Rc&o Clrildrcn’s Yes 2Oldny None 4 hccrslwcck IO cups 

Pain Rel. Cold corrccltloy 

7,&n I lab 
Tranzodone 

Bntcx I lab lndocin Yes 3Oldoy Yes Mudcrolc lhiakcr. 6 glnsscs 

lhclcrium IITN smlnlwcck 
(I!0 Irrds) 
prior l~cntlncllc 
ttiabclic 

Anlibisl. I lab OC No Yet Prior I~rnditClK T&c--- 
stnlalwcck -cI 
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. Table 2. 
CURRENT* PI’/\ USERS: lXSCRIl’TION OF CONTROI,S 

*FIRST USE U’liHlN3 DA Y WIA’DOIV (ALL ARE COVGWCOLD EXPOSURES) 

CONTROLS 

ID No. 

WO140B 

XI-02058 

46.0244B 

714038A 

73-0349A 

RIlCt3 

SCX 

NBF- 

ET 

N[)F 

N13F 

Fi.F 

Slroke 
bale at 
_ Type 

. 

. 

. 

DOSC 
Date 

Day 0 & 
Day-l 
Day 0 & 
Day -I 

by 0 & 
I)ay -1 

I)ay -1 

Day-l 

FPA Product 
Amount 

Cough 
I stiallow/day 
hlka Scl~zc~ + 
Cold 
2 labs ID, 4 lnhs 
Day -I 
Cold mcd 
2 cfkrvcsccnl 
tnbslday 

Antihist I lab 

Sinus I tab 

Olhr 
Exp. 

None 

None 

NyQuil 
ES Tyl. 
Augmentin 
Darvocct , 
Advil 

None 

Smoker 

No 

No 

Yes Wday 

Yes 2Olday 

llx 2OIday 

Sfrokc 
Ilx 

None 

None 

Ofher 

Gcstalional 
L>iabclic 
I lc~vy drinker 
42 h&x 1 3 mixed 
dritrkx 

Light drinker 

Light drinker 

CaTfclnc 

I cup Wdny 

2 cups 
cotrcclday 

ii cups 

cofrccklny 
carrcc 
2 cups 1cddily 
ICIl 

I j#lss 
soda/day 
2 cups 
colTcc/day 
I glnss 
sodnldoy 
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CURRENT* I’PA USERSi-DESCRIl’TlON OF CASES 
’ /FIRST USE WITilING3 DAY WINDOII’(AIJ, APETITE SVPPRESANT USERS) 

CASES 
ICC’ -Age 

.--A 
WI, HI. DMI I ITN Ciwrcnl <:ocalnc Oral IhIre lo I)calrctl 

sex Snrokcr (3 I)ay) Cnnfrarcplinn I .nae WI. A~rtl. 
(II,%) 

--I 
31001 DF 22 I60 M 27.49 No NO No yes- Yes 20 

(Ex) 
33059 

--VW 
NBI: 46 I20 66 l9.M Yes No NO No No 

(lyr; no (New) 

NBI:. 32 
mcds) 

460080 I55 6.5 25.8 I No NO No No . .Ycs 40 

NBI;’ 38 
(Ncvcr) 

460201 200 67 31.35 No No NO Yes .so 
--es 

620094 NBP’ 26 105 62 19.22 No 
(4Fc!) 

No NO Yes IO 

‘Ii6 7 
(M/d) 

NBI: 38 
- --. 

710398 23.41 Yes Yes No Yes Yes IO 
(lOyrs,nn (20/d) 

hcds) -A---..,- ..I.. 

Table 4. 
CURRENT* PPA USERS: DESCRIPTION OF CONTROIS 

*FIRST USE I-yITWW3 llAY WiiWOW (ALL APETITE SUI’PRESANT USERS) 

I 

-*...w. 

CONTROLS 

ID No. Race Age Wh Hf, BMI HTN Currenl Cocrlnc 
sex Smoker .(3 DayI 

350043 NBF 44 223 64 38.3 I No No No 
(Never) .e-.-,- 

Note: No hisfoty of A3‘r, Angina, CJIF, hcnrl srrrgcry or dinhctes fn my nfrhc,tc ~IMWO. 
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