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. INTRODUCTION

Since the early stages of the bellwether selection process, the Court has
been explicit that an essential goal is to select plaintiffs who are representative of the
bellwether pool as a whole, and productive for both pretrial and trial purposes. To be
sure, the Court also has preserved a place for attorney preference. But the Court has
consistently carved out a role for itself as the arbiter who can assure that judicial interests
in fair and effective management of the MDL claims as a whole are served as well.
Those interests militate in favor of selecting bellwethers whose claims reflect key cross-
cutting issues and whose case-specific facts and personal demographic characteristics are
not so distinctive that they don’t represent the pool of claimants. This balanced approach
was articulated by the Court last August and has been followed since. In particular, the
Court emphasized the importance of identifying a “representative” pool of bellwether
cases reflecting “issues that are going to affect lots of cases” that would, in turn, “get

litigated pretrial.” (Aug. 18, 2015 Hr’g Tr. at 30:23-31:8.)

As the number of discovery bellwethers has now decreased from 32 to 24,
and the number of trial bellwethers from up to 12 to 8, this makes representativeness of
the selected cases all the more important. At the same time, the discovery process has
produced substantial data, which can be used to evaluate the candidates carefully to that
end. AbbVie therefore proposes that the eight cases be selected to ensure

representativeness.

Mirroring the selection of the discovery bellwethers last year, AbbVie Inc.
and Abbott Laboratories (together “AbbVie”) below propose 3 cardiovascular injury

(“CV”) and 3 thromboembolic clotting injury (“Clot”) bellwether cases to be used in
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filling 2 of 4 CV and 2 of 4 Clot trial slots. Also consistent with last year’s process and
the Court’s July 21, 2016 Minute Order (Docket No. 1398) (“July 21 Minute Order”),
AbbVie identifies 4 non-representative “outlier” CV cases and 5 outlier Clot cases. The
balance of 9 cases that are neither proposed nor identified as outliers comprise cases that
are, by AbbVie’s assessment, to varying degrees favorable as trial candidates and
representative of the pool. AbbVie cannot fairly say they are outliers and should not be
available for selection by the Court or by Plaintiffs to fill 2 of 4 CV and 2 of 4 Clot cases.
They too are described below. AbbVie also has furnished a summary table, attached as

Exhibit A, which might be useful in keeping track of AbbVie’s assessment.

1. PROCEDURAL BACKGROUND

The request for proposals regarding discovery bellwether case
selection. Over a year ago, Amended Case Management Order (“CMO”) No. 14
required the parties to propose a process for selecting AbbVie-only plaintiffs in two types
of cases that would proceed to bellwether discovery: (1) those involving thromboembolic
clotting injuries (“Clot cases”); and (2) those involving cardiovascular injuries (“CV
cases”). (Docket. No. 793.) The stated goal was to “ensure fairness to all parties” and to
“maximize the likelihood that the bellwether selection and trial process will be both
representative and productive.” (Id. at 1.) The process was to result in the selection of 32
discovery bellwethers divided evenly among CV and Clot cases. At that time, six of the

discovery bellwether cases were contemplated to be selected for initial trials. (1d. at 4-5.)

The parties’ proposals. The parties’ proposals for the selection process
reflected two substantially different approaches. (See Docket Nos. 932, 933.) Plaintiffs

proposed that the attorneys should have unfettered discretion to choose all 32 discovery
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bellwether cases from the set of cases filed on or before June 15, 2015, so long as a
Plaintiff Fact Sheets had been timely completed. Plaintiffs’ proposal thus contemplated
no mechanism whatsoever for ensuring that the bellwether process would be

representative or productive.

By contrast, AbbVie proposed that the discovery bellwether selection
process should be “guided by data, use available statistical methods, and apply objective
criteria.” (Docket No. 932 at 2.) AbbVie also urged that the Court should be involved in
the selection of the discovery bellwethers—not merely advocates. (Id.) Specifically,
AbbVie recommended a random selection technique be adopted by the Court to identify
32 discovery bellwether cases reflecting key cross-cutting issues and demographic
characteristics representative of the larger claimant pool, issues, and demographics. (ld.

at 932-1 at 2-3.) The trial bellwethers would then later be selected by counsel.

The Court’s decision on process. After considering these proposals, the
Court directed the parties to first randomly select 100 cases from the pool of more than
470 “AbbVie-only” cases, and then select from that 100 a subset of 32 bellwether
discovery cases based on case categories identified by the parties. (Aug. 18, 2015 Hr’g
Tr. at 86:5-17, 87:1-24, 89:20-90:21.) To the extent that the parties could not agree on
the pool of 32 cases, the Court would “arbitrate those disputes and make any final
decision.” (Id. at 69:21-70:9.) The Court again emphasized the importance of
identifying a “representative” pool of cases and reiterated its expectation that as part of
the bellwether process, “issues that are going to affect lots of cases are going to come up

and are going to get litigated pretrial” so that “[we] will have that information.” (Id. at
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30:23-31:8, 84:14-15 (“I agree that it’s important to do it right, and ‘right’ means getting

something that’s representative.”).)

The parties select the discovery bellwether pool. The parties went on to
select 100 cases at random, and each side submitted their proposed slates of sixteen
bellwether discovery cases on November 2, 2015. (Docket No. 1038 at 6; Docket

No. 1039 at 4-5.) Each proposed slate included eight CV cases and eight Clot cases.

On November 12, 2015, the Court heard the parties’ proposals and
objections to candidates on representativeness grounds. By the end of the process, 32
discovery bellwether cases had been selected and the parties were able to commence

“core bellwether discovery.” (Docket No. 793 at 5.)

The Court proposes increasing the number of trial bellwethers.
During the November 12, 2015 hearing, the Court also took up AbbVie’s proposal to
amend CMO No. 9 increasing the number of trial bellwethers to 16. (Nov. 12, 2015 Hr’g
Tr. at 49:8-51:6.) This would better enable expert discovery, dispositive motion practice,
and ultimately trial, as needed, that adequately covered cross-cutting issues. (ld.) At the
hearing, the Court expressed concern that six bellwether trials might not be sufficient for
these purposes and thus agreed to double the number of trial bellwethers from six to up to
twelve. (ld. at 69:7-70:16.) The Court’s proposed change was intended to “increase the
likelihood of getting decisions on more [cross-cutting] issues further down the road when
we get to the Daubert [and] summary judgment stage.” (Id.; see also Second Amended

CMO 14 at 3 (Docket No. 1089).)

The pool of discovery bellwethers decreases. By the Spring, however,

the pool of discovery bellwethers shrank and with this, the number of trial bellwethers
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was decreased as well. In April 2016, AbbVie informed the Court that, upon reviewing
medical records not previously provided, it discovered that a number of the 32 current
bellwether plaintiffs had used testosterone therapy products other than AndroGel prior to
their alleged injuries. (Docket No. 1242 at 11-12.) Accordingly, the Court excluded six
of these cases from the bellwether trial pool and left two cases “subject to later
exclusion.” (Docket No. 1268.) The Court also made clear that mixed use cases should
not be included in the bellwether pool. (Apr. 13, 2016 Hr’g Tr. 19:13-21 (“[W]hat I
decided to do after hearing -- having briefs and after hearing argument was, no, we’re just
going to have this first round be people that just used AbbVie’s product because I didn’t
think it would -- | thought it would complicate things and make it harder to get a
representative sample if we introduced a complicating factor. ... | mean, | don’t know
what a jury is going to think about that. Let’s get all of that out. That was the
decision.”).) The parties subsequently agreed jointly to remove additional cases from the
bellwether pool for similar reasons, leaving 24 cases. (See Joint Status Report, July 22,

2016 (Docket No. 1400); Joint Status Report, May 26, 2016 (Docket No. 1320).)

At the same time that the Court reduced the number of bellwether cases, it
also reduced the number of bellwether trials from up to twelve to eight to ensure that the
bellwether discovery, pre-trial briefing, and trial schedule would not be extended further.
(See CMO No. 29 at 1-2 (Docket No. 1270); see also Third Amended CMO 14 at 3

(Docket No. 1287).)

I11. REPRESENTATIVENESS SHOULD BE JUDGED
BY REFERENCE TO THE POOL OF 100

The parties have now completed core discovery, including production of

dozens of AbbVie custodial files, and depositions of 22 plaintiffs, 24 prescribers, 5
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treaters, and 28 sales representatives (as well as 20 headquartered employees). As
provided by CMO 14, this discovery process was “designed to provide information to
enable the parties to assess the larger pool of cases” and “to provide information to the
Court to enable the Court to select which cases shall serve as the first bellwether trials.”
(Third Amended CMO 14 at3 (Docket No. 1287).) The best and perhaps only
benchmark for that assessment is the randomly selected pool of 100 cases. (Aug. 18,
2015 Hr’g Tr. at 84:14-86:4, 89:20-90:21 (discussing random selection of 100 cases
against the whole pool as method for ensuring representativeness); see also Nov. 12,

2015 Hr’g Tr. at 53:19-54:21.)

A. Cross-Cutting Issues from the Pool of 100 Should Be Reflected
in the Trial Bellwether Cases to Ensure Productive Bellwether Trials

Using the pool of 100 as a benchmark requires characterizing the 100
claimants according to criteria that then can be applied to the proposed trial bellwethers.
Again, this mirrors the selection of the 32 discovery bellwethers. See supra Section II.
As then, the cross-cutting issues should be used. Since the discovery bellwether
selection, AbbVie has used the allegations in the Complaint, the data reflected in Plaintiff
Fact Sheets, and the medical records and testimony obtained during core discovery to
reduce its cross-cutting issues to focus on nine key groups that not only drive the
resolution of factual and legal issues in the bellwether cases, but also are broadly
represented in the pool of 100. Based on the information available to AbbVie at this

time, the key cross-cutting issues broadly reflected in the pool of 100 plaintiffs are:

1. CV Medical Causation Groups

e Group 1: Plaintiff under 65 with history of prior CV disease (17 plaintiffs,
26% of CV cases).
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e Group 2: Plaintiff under 65 with no known history of prior CV disease
(31 plaintiffs, 48% of CV cases).

2. CV Warning Groups
e Group 3: Plaintiff’s alleged CV injury occurred prior to publication of the

first study to suggest a possible risk on July 8, 2010 (33 plaintiffs, 50% of
CV cases).

e Group 4: Plaintiff’s alleged CV injury occurred after July 8, 2010 but
before publication of the second study to suggest a possible risk on
November 6, 2013 (29 plaintiffs, 45% of CV cases).

3. Clot Medical Causation Groups

e Group 5: Plaintiff had hematocrit level below 50% at the time of injury
(22 plaintiffs, 61% of clot cases).

4. Clot Warning Groups

e Group 6: Plaintiff’s alleged clot injury occurred between December 2007
labeling and April 2011 labeling (4 plaintiffs, 11% of clot cases).

e Group 7: Plaintiff’s alleged clot injury occurred after April 2011 labeling
(30 plaintiffs, 83% of clot cases).

5. The Special Population of Plaintiffs 65 or
Older at Time of First Prescription

e Group 8: Plaintiff first prescribed AndroGel when 65 years old or older in
December 2007 or thereafter when a special population language was
added for such older men in labeling (16 plaintiffs, 16%).
6. Marketing Group

e Group 9: Plaintiff first prescribed AndroGel after the first disease-state
awareness television commercial aired in May 2009 (74 plaintiffs, 74%).

IV. ABBVIE PROPOSAL

As indicated at the outset, AbbVie proposes that the Court identify the 8
bellwether trials using an approach that closely follows the one it adopted in selecting the
discovery bellwethers. Again, each side should propose half of the cases in each of the
two disease categories, taking care to select cases that are representative of the underlying

pool of 100 cases. Recognizing that the Court may disagree with the parties’ selections
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or that there could be overlap between AbbVie’s selections and Plaintiffs’, AbbVie has
proposed 3 CV and 3 Clot cases. Based upon the Court’s review, it will reduce the

AbbVie proposal to 2 of each.

Consistent with the selection of discovery bellwethers (and as suggested in
the July 21 Minute Order), the Court should again act as the arbiter of representativeness.

AbbVie suggests that the Court consider the following in conducting its review.

Factual setting for the review. First, as this Court has recognized, a
smaller number of trial bellwethers makes it inherently more difficult to test and generate
pre-trial decisions on key cross-cutting issues. (See, e.g., Nov. 12, 2015 Hr’g Tr. 70:5-16
(increasing the number of trial bellwether cases from 6 to 12 in order to “increase the
likelihood of getting decisions on more [cross-cutting] issues further down the road when
we get to the Daubert [and] summary judgment stage.”).) Although the discovery
process has been robust, it remains the case that a process that was previously designed to
involve a pool of 32 leading to a set of up to 12 trials must now apply to a reduced pool

of 24 leading to only 8 trials.

Second, Plaintiffs still necessarily have superior knowledge of their own
cases. This has been manifest in proceedings to date. For example, as described further
above, AbbVie learned only several months into the fact discovery process that a number
of the bellwether plaintiffs had used testosterone therapy products other than AndroGel
prior to their alleged injuries—a fact that should have disqualified these plaintiffs at the
outset. Although the parties have completed substantial discovery to date, because of the
limited nature of core discovery, including the number of depositions that were

practically feasible during the allotted time period and the lack of expert discovery, the
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playing field remains unbalanced. The imbalance also was compounded by Plaintiffs’

access to the prescribers and treaters outside of depositions. (Docket No. 1209.)

Third, the developing science underscores the importance of the cross-
cutting issues identified by the parties. For example, a recent retrospective cohort study
of 83,010 male veterans reported fewer heart attacks in men with low testosterone levels
who were treated with TRT. R. Sharma et al., Normalization of Testosterone Level is
Associated with Reduced Incidence of Myocardial Infarction and Mortality in Men, 36
Eur. Heart J. 40, 2706-15, 2714 (Aug. 2015) (Exhibit B); id. at 2714 (“Results from our
present study suggest that in men without a history of previous [myocardial infarction] or
stroke who have low [testosterone] levels, TRT might be associated with decreased risks
of [myocardial infarction], ischaemic stroke, and all-cause mortality in long-term follow-
up.”).

Another recent study published in the New England Journal of Medicine
examining the effects of testosterone therapy in men 65 years or older based on results
from the Testosterone Trial (“T-Trial”) reported positive benefits with respect to sexual
function and mood and depressive symptoms. P.J. Snyder et al., Effects of Testosterone
Treatment in Older Men, 374 New Eng. J. Med. 7, 611-24, 611 (Feb. 2016) (Exhibit C).
The study also reported that the number of major cardiovascular events in the treatment
and placebo group was the same (seven) during the treatment period. Id. at 616 (further
reporting that during the subsequent year, two men in the treatment group and nine men
in the placebo group had major cardiovascular events). Based on these results, the study

authors concluded that there was no pattern of increased cardiovascular risk associated

10
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with testosterone treatment, though they acknowledged that the T-Trial “was too small to

exclude other than a large increase.” Id. at 622.

With respect to thromboembolic clotting injuries, a retrospective cohort
study of more than 100,000 men treated with testosterone therapy published in October
2015 reported: “No significant association was found between [exogenous testosterone
therapy] and incidents of idiopathic or overall [venous thrombotic events] in men with
hypogonadism.” H. Li, et al., Association between Use of Exogenous Testosterone
Therapy and Risk of Venous Thrombotic Events among Exogenous Testosterone Treated
and Untreated Men with Hypogonadism, 195 J. Urology 4, 1065-72 (Oct. 2015)
(accepted manuscript) (Exhibit D); see also R. Sharma, et al., Association between
Testosterone Replacement Therapy and the Incidence of Deep Vein Thrombosis and
Pulmonary Embolism: A Retrospective Cohort Study of the Veterans Administration
Database, CHEST (2016), doi: 10.1016/j.chest.2016.05.007 (accepted manuscript)
(reporting that study “did not detect a significant association between testosterone
replacement therapy and risk of DVT/PE in adult men with low [testosterone] who were

at low-moderate baseline risk of DVT/PE”) (Exhibit E).

These developments underscore the importance of using the pretrial

litigation to present the full picture of the relevant, reliable science on these issues.

Methodology. The Court’s July 21 Minute Order directed the parties to
state the reasons why the bellwethers they do not propose are “not representative or
otherwise should not be selected.” (Docket No. 1398.) AbbVie understands this to be a

continuation of the approach taken last year when “outliers” were identified, but AbbVie

11
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IS unclear as to whether something else is required. Accordingly, it has taken the

following approach:

e Outliers: AbbVie identifies these and both states the cross-cutting issues they
implicate but, importantly, the characteristics of their cases that are not only
unique, but so substantial as to detract from their value in representing the
pool—these cases are not just different but distractingly so. Compared to the
larger pool, their results likely would not be meaningful for purposes of
generalization. We have identified the key outlier cases in Section 1VV.B

below.

e Other cases not proposed: There are a number of cases that AbbVie does not

propose but it does not seek to exclude as an outlier. These include cases that
AbbVie believes less clearly frame cross-cutting issues or implicate issues that
are less broadly represented in the pool of 100 cases.! With respect to this
group of cases that are not proposed, AbbVie identifies any cross-cutting

issues they implicate and any distinguishing features they present.

To facilitate the Court’s analysis and arbitration of selection disputes,
AbbVie has prepared a chart, attached as Exhibit A, detailing the applicable cross-cutting
issues for each of the remaining 24 plaintiffs. These cases are discussed in further detail

below, including AbbVie’s proposed bellwether cases.

L In this regard, it should be noted that because only 8 trial bellwether cases will be
selected, the most representative cases should implicate issues that are reflected in
more than 12.5 percent of the broader pool of 100 cases.

12
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A. AbbVie’s Proposed Bellwether Cases

AbbVie requests that the Court select 8 trial bellwether cases and proposes
the following 3 CV cases and 3 Clot cases to be selected. As shown below, AbbVie’s
proposals cover almost all of the cross-cutting issues described above, and, notably, all of
the cross-cutting issues covered by the 24 discovery bellwether cases are also covered by

at least one of AbbVie’s proposed trial bellwethers.

1. CV Cases

Edward Cribbs (No. 1:15-cv-01056):  Mr. Cribbs allegedly used
AndroGel 1.0% from March 2010, when he was 59, until February 2012. He then
allegedly used AndroGel 1.62% from February 2012 to April 2014. Mr. Cribbs was
diagnosed with a myocardial infarction (“MI”) in May 2012. Mr. Cribbs’s case reflects
two key cross-cutting issues related to CV injuries, including (a) he was under 65 at the
time of injury with no apparent history of heart disease, and (b) he experienced a CV
injury after July 2010 but before November 2013 (significant dates in the timeline of
TRT CV science). Because he was prescribed AndroGel after the first disease-state
awareness television commercial aired in May 2009, Mr. Cribbs’s case reflects a third,
non-CV-specific cross-cutting issue as well. Mr. Cribbs does not have any prominent
individual or demographic characteristics that would make his case unrepresentative.

Groups represented: 2, 4, and 9.

Cecile Frost (No. 15-cv-01484): Mr. Frost allegedly used AndroGel
1.62% from January 2012 to February 2013 when he experienced a stroke. Mr. Frost’s
case reflects two key cross-cutting issues related to CV injuries, including (a) he was

under 65 at the time of injury with no apparent history of heart disease, and (b) he

13
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experienced a CV injury after July 2010 but before November 2013. Because he was
prescribed AndroGel after the first disease-state awareness television commercial aired in
May 2009, Mr. Frost’s case reflects a third, non-CV-specific cross-cutting issue as well.
Mr. Frost does not have any prominent individual or demographic characteristics that

would make his case unrepresentative. Groups represented: 2, 4, and 9.

Jeffrey Konrad (No. 15-cv-00966): Mr. Konrad allegedly used
AndroGel 1.0% from May 2010 to July 2010 to treat diagnosed hypogonadism. On July
9, 2010, he was diagnosed with a MI. Mr. Konrad’s case reflects two key cross-cutting
issues related to CV injuries, including (a) he was under 65 with a history of prior CV
disease when he was first prescribed AndroGel, and (b) he experienced a CV injury after
publication of the first study to suggest a possible CV risk (July 8, 2010) but before
publication of the second study to suggest a possible risk. Because he was prescribed
AndroGel after the first disease-state awareness television commercial aired in May
2009, Mr. Konrad’s case reflects a third, non-CV-specific cross-cutting issue as well.
Mr. Konrad does not have any prominent individual or demographic characteristics that

would make his case unrepresentative. Groups represented: 1, 4, and 9.

2. Clot Cases
Froylan Garcia (No. 1:15-cv-01086):  Mr. Garcia allegedly used
AndroGel 1.62% from May 2013, at age 66, until August 2013. In September 2013, he
was diagnosed with deep vein thrombosis (“DVT”) in his right and left legs.
Mr. Garcia’s case reflects two key cross-cutting issues related to Clot injuries, including
(a) he was over 65 at the time of his AndroGel prescription and after the December 2007

label change for such a special population, and (b) he experienced a Clot injury after the

14
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April 2011 label change related to hematocrit levels. Because he was prescribed
AndroGel after the first disease-state awareness television commercial aired in May
2009, Mr. Garcia’s case reflects a third, non-Clot-specific cross-cutting issue as well.
Mr. Garcia does not have any prominent individual or demographic characteristics that

would make his case unrepresentative. Groups represented: 7, 8, and 9.

Robert Rowley (No. 1:15-cv-02760): Mr. Rowley allegedly used
AndroGel 1.62% from April 2012 to April 2013 when he was diagnosed with DVTs in
both legs. Mr. Rowley was selected by the Court to ensure representation of plaintiffs
older than 65 in the bellwether pool. (Nov. 20, 2015 Hr’g Tr. at 5:24-6:16; see also Nov.
12, 2015 Hr’g Tr. 75:16-76:1.) Mr. Rowley’s case implicates three key cross-cutting
issues related to Clot injuries, including (a) he had hematocrit below 50 percent at the
time of injury, (b) he was over 65 at the time of his AndroGel prescription and after the
December 2007 label change for such a special population, and (c) he experienced a Clot
injury after the April 2011 label change related to hematocrit levels. Because he was
prescribed AndroGel after the first disease-state awareness television commercial aired in
May 2009, Mr. Rowley’s case reflects a fourth, non-Clot-specific cross-cutting issue as
well. Mr. Rowley does not have any prominent individual or demographic characteristics

that would make his case unrepresentative. Groups represented: 5, 7, 8, and 9.

Dale Shepherd (No. 1:15-cv-00404): Mr. Shepherd allegedly used
AndroGel 1.0% from February 2011 to September 2011. He was diagnosed with a left
leg DVT in March 2011. Mr. Shepherd’s case reflects two key cross-cutting issues
related to Clot injuries, including (a) he had hematocrit below 50 percent at the time of

injury, and (b) he experienced an injury after the December 2007 label change but before

15
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the April 2011 label change (both label changes related to hematocrit levels). Because he
was prescribed AndroGel after the first disease-state awareness television commercial
aired in May 2009, Mr. Shepherd’s case reflects a third, non-Clot-specific cross-cutting
issue as well. Mr. Shepherd does not have any prominent individual or demographic
characteristics that would make his case unrepresentative. Groups represented: 5, 6,

and 9.

B. Qutlier Cases

For the reasons discussed below, AbbVie submits that the following cases
would not facilitate the Court’s stated goal of trying representative and productive issues

and should be excluded from the bellwether trial pool.

1. CV Cases

David Deel (No. 14-cv-10435): Mr. Deel allegedly used AndroGel 1.0%
from August 2008 until October 2012 and AndroGel 1.62% from October 2012 through
December 2013. He experienced a MI in January 2014, which he alleges was caused by
AndroGel. Mr. Deel’s case is an outlier that should be excluded from trial because
medical records and testimony indicate that he was prescribed the Androderm patch in
2008 and subsequently reported symptom improvement. Mr. Deel’s non-AbbVie TRT
use is a “complicating factor” that led the Court to decide Mr. Deel’s case was “subject to
later exclusion” from the bellwether pool. (Apr. 13, 2016 Hr’g Tr. 19:6-21; Order
Regarding Rule to Show Cause, Apr. 21, 2016 (Docket No. 1268).) Exclusion of this
case is necessary to protect the MDL process and ensure representative trials. Groups

represented: 2.

16
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Anthony Long (No. 14-cv-06996):  Mr. Long intermittently used
AndroGel during the 2010 to 2013 time period. He experienced a stroke in December
2013, stopped using AndroGel, and then had another stroke in April 2014 (after which he
has been unable to work). Mr. Long’s case is an outlier because he has a complex
medical history that will require numerous additional depositions to ready the case for
trial, including his spouse, additional prescribers (he had 5 prescribers in Florida and
Tennessee), a neurologist, and an orthopedist, to name a few. That Mr. Long purports to
have suffered two distinct injuries also creates unique causation issues, since a jury will
need to determine what injuries are the result of the first stroke (alleged to have been
caused by AndroGel) and which are the result of the subsequent stroke (at which time he
was no longer using AndroGel). Finally, Mr. Long’s case presents another outlying issue
that threatens to distort the representativeness of any verdict: one of his prescribers is
now a speaker for AbbVie. This is the case for only 7% of the doctors who prescribed to
the plaintiff pool of 100—far less than 1 in 8 cases and so not representative of the

bellwether pool of 100. Groups represented: 2, 9.

Roccie Truax (No. 14-cv-02935): Mr. Truax claims that his use of
AndroGel 1.0% for only two months in 2013 caused his MI during the relevant July 2010
to November 2013 period. Mr. Truax’s case is an outlier because of his short-term
AndroGel use—he only filled one prescription for AndroGel—and pertinent medical
history—including a 2006 heart attack and triple bypass and another heart attack in May
2016—that would complicate a jury’s causation decision. Additional facts that could
complicate a potential trial include that Mr. Truax is illiterate and his prescriber has had

his medical license suspended. Selection of Mr. Truax’s case will also require litigation

17
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of novel questions of West Virginia law. West Virginia adopted the learned intermediary
doctrine by statute in February 2016. No court has yet applied or addressed the

retroactivity of this statutory provision. Groups represented: 1, 4, and 9.

David White (No. 14-cv-03818): Mr. White died as a result of a heart
attack that his estate alleges was caused by AndroGel use. AbbVie has reviewed the two
death cases in the pool of 24—Mr. White and Gene Dial (No. 15-cv-02190)—to
determine whether they are sufficiently representative of the pool of 100. They are not.
Only 7 other CV plaintiffs in the pool of 100 died as a result of their alleged injury,
making this issue alone a disqualifying outlier. However, even if the Court decides it is
appropriate to select a death case for trial, other issues render Mr. White’s case unsuitable
for bellwether selection as well. There are more than five years of medical records
missing from Mr. White’s files, including those relevant to Mr. White’s medical
condition prior to beginning testosterone treatment. Causation and efficacy will be
especially difficult to evaluate in Mr. White’s case because there are no records of
testosterone level testing while he was using AndroGel. Groups represented: 2, 4, and

9.

2. Clot Cases

Lance Blanck (No. 1:15-cv-01077): Mr. Blanck allegedly used AndroGel
1.0% from June 2012 to January 2014 and suffered a DVT and pulmonary embolism in
December 2013. Mr. Blanck’s case is an outlier because of the unusual circumstances of
his first AndroGel prescription, which will complicate pre-trial litigation and trial on the
issue of failure to warn. In particular, Mr. Blanck testified that he received the

prescription for AndroGel from a nurse practitioner who was a friend of his wife and that

18



Case: 1:14-cv-01748 Document #: 1406 Filed: 07/25/16 Page 19 of 26 PagelD #:19761

he received the prescription for this controlled substance without ever having met or

spoken to the nurse practitioner who wrote it. Groups represented: 5, 7, and 9.

Richard Cannon (No. 15-cv-01853): Mr. Cannon developed a DVT in
March 2014, after allegedly using AndroGel 1.62% from February 2012 until March
2014. After stopping AndroGel, Mr. Cannon developed another DVT in September of
2015 and was diagnosed with chronic DVT in March of 2016. Mr. Cannon’s case
involves an individual fact that is not representative, but that will greatly effect a
potential trial: Mr. Cannon has been disabled since 1982, after he broke his neck when
diving into a shallow pond. Furthermore, Mr. Cannon’s AndroGel was prescribed by
nurse practitioners, not licensed physicians. In addition, there will be significant further
work required to ready Mr. Cannon’s case for trial: the medical records documenting his
injury, which occurred in Puerto Rico, are incomplete and will likely require translation,
and not all of the doctors who diagnosed and treated him there have been deposed.

Groups represented: 5, 7, and 9.

Robert Cripe (No. 1:14-cv-00843): As discussed in AbbVie’s November
9, 2015 Response to Plaintiffs’ Bellwether Selections, Mr. Cripe’s case is inappropriate
for bellwether selection for a number of reasons, including the extremely short duration of
his alleged AndroGel use, and the type and severity of his alleged injury. (Docket
No. 1055 at 5-6.) Mr. Cripe claims that he used AndroGel for just five days from
February 18, 2011 until February 23, 2011. A few days after he began treatment with
AndroGel, he was diagnosed with transverse myelitis, which resulted in paraplegia—two
conditions that no other plaintiffs have claimed.  Mr. Cripe’s socioeconomic

circumstances and alleged damages—an annual salary in the mid-six figures and alleged
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out-of-pocket damages alone exceeding $200,000—are far out of line with those of the

vast majority of the other plaintiffs.

In addition, Mr. Cripe’s post-Complaint medical treatment presents unique
challenges that would interfere with the bellwether trial process. One month after filing
his Complaint, Mr. Cripe, a Kansas resident, was treated by Cincinnati-based Dr. Charles
Glueck. Dr. Glueck authored a number of articles regarding the potential risk of clots
with testosterone therapy and is a potential expert witness. The Court is aware of these
and other outlying complications with Mr. Cripe’s case, including that, before he began
using AndroGel, Mr. Cripe told his doctor he was using an “over-the-counter preparation
to boost his testosterone.” For those reasons, in April, the Court stated that Mr. Cripe’s
case was “subject to later exclusion” from the bellwether pool. (Order Regarding Rule to
Show Cause, Apr. 21, 2016 (Docket No. 1268).) AbbVie submits that exclusion is now
necessary to ensure productive and representative trials. Groups represented: 5, 6, and

9.

Robert Nolte (No. 14-cv-08894): Mr. Nolte allegedly used AndroGel
1.0% from August 2012 to November 2012 and suffered a pulmonary embolism in
November 2012 at the age of 72. Mr. Nolte has a rare genetic predisposition to the
development of blood clots, and he suffered multiple DVTs and a PE before beginning
his AndroGel use. According to the available medical records, no other plaintiff in the
pool of 100 has that genetic predisposition. Mr. Nolte’s predisposition to thrombophilia,
considered with the relatively short term of AndroGel use, creates a significant causation

question that is likely inapplicable to most cases. Groups represented: 5, 7, 8, and 9.
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Jesse Patridge (No. 14-cv-07960): Mr. Patridge was prescribed and
allegedly used AndroGel from April 2010 until May 2011. He claims two injuries on two
separate dates: a deep vein thrombosis in January 2011 and a pulmonary embolism in
January 2013. Mr. Patridge’s case is not representative of other Clot cases because (a) he
continued to use AndroGel after his first alleged injury, and also alleges a second injury
years after he discontinued using AndroGel; (b) he is one of only three clot plaintiffs who
had a hematocrit level above 50% at the time of his injury; and (c) his case also presents
discrete statute of limitations risk since his prescriber testified that Mr. Patridge’s wife
called him in 2011 stating that she was concerned AndroGel was the cause of his injuries.

Groups represented: 6, 8, and 9.

C. Other Cases Not Proposed

1. CV Cases
Gene Dial (No. 1:15-cv-02190): Mr. Dial allegedly used AndroGel
1.62% for 9 months from June 2012 until a MI caused his death in March 2013. He was
under 65 years old with no history of heart disease. Mr. Dial suffered from total
testicular failure, which his doctor believed would require lifelong administration of
TRT. His case also presents novel issues of West Virginia law. Groups represented: 2,

4 and 9.

Randy Martina (No. 14-cv-08598):  Mr. Martina was prescribed
AndroGel 1.62% from March 2012 through January 2014. He suffered a MI while he
allegedly was using AndroGel and a stroke about six weeks after discontinuing use.
Mr. Martina was under 65 years old and had no history of heart disease. Mr. Martina

suffered two different kinds of injuries occurring during two different timeframes of
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significance in the litigation—his MI occurred between July 2010 and November 2013
and his stroke occurred in March of 2014. Despite counsel’s repeated requests, AbbVie
has not been able to secure the deposition of Mr. Martina’s second prescriber. Groups

represented: 2, 4, and 9.

Jesse Mitchell (No. 14-cv-09718): Mr. Mitchell allegedly used AndroGel
1.0% from December 2007 until November 2012. He alleges that, as a result of his
AndroGel use, he experienced a severe MI and cardiac arrest. The seriousness and effect
of Mr. Mitchell’s cardiac event is extraordinary among the group of 100 plaintiffs—
medical records reflect that Mr. Mitchell was clinically dead in the ER (his heart stopped
beating) and that he has experienced significant psychiatric issues after the cardiac event.

Groups represented: 1, 4.

Joe Trusty (No. 15-cv-01015): Mr. Trusty alleges a “chest pain” injury
as a result of his use of AndroGel 1.0% from November 2008 through August 2013. As
with one of AbbVie’s proposed cases, Mr. Trusty was under 65 with a history of prior
CV disease when he was first prescribed AndroGel. And like many plaintiffs in this
litigation, Mr. Trusty suffered his injury after July 2010 but before November 2013.

Groups represented: 1, 4.

2. Clot Cases
Theodore Diesslin (No. 15-cv-01853):  Mr. Diesslin was prescribed
AndroGel 1.0% from August 2011 to July 2012 and AndroGel 1.62% from July 2012 to
September 2012. Mr. Diesslin suffered a pulmonary embolism on September 10, 2012,
at the age of 52. At the time of his pulmonary embolism, Mr. Diesslin’s hematocrit was

below 50. Mr. Diesslin alleges that his pulmonary embolism led to the development of a
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fainting disorder that was ultimately treated with placement of a pacemaker. Groups

represented: 5, 7, and 9.

Michael Ennis (No. 15-cv-00624): Mr. Ennis allegedly used AndroGel
for just 17 days in 2007. Only three other clot plaintiffs in the pool of 100 were
prescribed AndroGel before the December 2007 label change. In addition, Mr. Ennis
testified that he suspected AndroGel caused his injury as early as 2007. This testimony
creates a statute of limitations issue under California law unique to Mr. Ennis’s case and

potentially dispositive at the pre-trial stage. Groups represented: 6.

Kevin Hession (No. 14-cv-08222): Mr. Hession allegedly used AndroGel
1.0% from February 2012 through May 2012 and 1.62% from May 2013 through July
2013. Mr. Hession alleges he suffered a DVT in October 2012 at the age of 44 as a
consequence of his AndroGel use. His physician testified, however, that this was not a
new DVT but a residual clot from a DVT he suffered in November 2011 before
beginning AndroGel. After discontinuing AndroGel, Mr. Hession experienced another
DVT in late 2013 and a DVT with pulmonary embolism in 2014. Groups represented:

7,9.

Arthur Myers (No. 15-cv-01085): Mr. Myers was prescribed AndroGel
1.0% from June 2003 until September 2008. He developed a pulmonary embolism in
February of 2008 at the age of 42. Mr. Myers is one of the youngest AndroGel users in

the pool. Groups represented: 5, 6.

Michael Romanik (No. 1:14-cv-08202): Mr. Romanik allegedly used
AndroGel 1.62% from July 2011 to April 2012 when he suffered a pulmonary embolism

at the age of 46. At the time of his pulmonary embolism, Mr. Romanik’s hematocrit was
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below 50. Prior to his pulmonary embolism, Mr. Romanik suffered from stage 3 kidney
disease, nephrotic syndrome, and vasculitis. Despite counsel’s efforts, AbbVie has been
unable to secure the depositions of Mr. Romanik’s prescribing and treating physicians.

Groups represented: 5, 7, and 9.

V. CONCLUSION

For the foregoing reasons, AbbVie respectfully requests that the Court
select the following cases to serve as the first bellwether trials: Edward Cribbs (No. 1:15-
cv-01056), Cecile Frost (No. 15-cv-01484), Froylan Garcia (No. 1:15-cv-01086), Jeffrey
Konrad (No. 15-cv-00966), Robert Rowley (No. 1:15-cv-02760), and Dale Shepherd

(No. 1:15-cv-00404).

AbbVie further requests that the court exclude the following cases from
selection as bellwether trial cases: Lance Blanck (No. 15-cv-01077), Richard Cannon, Sr.
(No. 15-cv-01835), Robert Cripe (No. 1:14-cv-00843), David Deel (No. 14-cv-10435),
Robert Nolte (No. 14-cv-08894); Jesse Patridge (No. 14-cv-07960), Anthony Long (No.

14-cv-06996), Roccie Truax (No. 14-cv-02935), and David White (No. 14-cv-03818).

Dated: July 25, 2016 Respectfully submitted,

By: /s/ David M. Bernick

David M. Bernick

PAUL, WEISS, RIFKIND,
WHARTON & GARRISON LLP
1285 Avenue of the Americas
New York, NY 10019-6064
Tel: (212) 373-3000

Fax: (212) 757-3990
dbernick@paulweiss.com

Attorney for AbbVie Inc.
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PROPOSAL FOR SELECTION OF BELLWETHER CASES FOR TRIAL

CV Cases
. .. . Groups . eres .
Plaintiff NDIL Case No. Injury Plaintiffs’ Proposal | AbbVie’s Proposal
Represented
Dial, Gene 15-cv-02190 M1, Death 2,4,9
Frost, Cecile 15-cv-01484 Stroke 2,4,9
Konrad, Jeffrey 15-cv-00966 MI 1,4,9

Martina, Randy

14-cv-08598

MI, Stroke

Mitchell, Jesse

Trusty, Joe

14-cv-09178

15-cv-01015

MI

Chest pain

1,4
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Clot Cases

Plaintiff

NDIL Case No.

Groups
Represented

Plaintiffs’ Proposal

AbbVie’s Proposal

Diesslin, Theodor 14-cv-06770 PE 5,7,9

Ennis, Michael 15-cv-00624 DVT, PE 6

Garcia, Froylan 15-cv-01086 DVT 7,8,9 X
Hession, Kevin 14-cv-08222 DVT 7,9

Myers, Arthur 15-cv-01085 PE 5,6

Romanik, Michael 14-cv-08202 PE 57,9
Rowley, Robert 15-cv-02760 DVT 5,7,8,9 X
Shepherd, Dale 15-cv-00404 DVT 5,6,9 X
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Aims

Methods
and results

There is a significant uncertainty regarding the effect of testosterone replacement therapy (TRT) on cardiovascular
(CV) outcomes including myocardial infarction (Ml) and stroke. The aim of this study was to examine the relationship
between normalization of total testosterone (TT) after TRT and CV events as well as all-cause mortality in patients
without previous history of Ml and stroke.

We retrospectively examined 83 010 male veterans with documented low TT levels. The subjects were categorized
into (Gp1: TRT with resulting normalization of TT levels), (Gp2: TRT without normalization of TT levels) and (Gp3:
Did not receive TRT). By utilizing propensity score-weighted Cox proportional hazard models, the association of TRT
with all-cause mortality, Ml, stroke, and a composite endpoint was compared between these groups. The all-cause mor-
tality [hazard ratio (HR): 0.44, confidence interval (Cl) 0.42—0.46], risk of MI (HR: 0.76, Cl 0.63—-0.93), and stroke (HR:
0.64, Cl 0.43-0.96) were significantly lower in Gp1 (n = 43 931, median age = 66 years, mean follow-up = 6.2 years)
vs. Gp3 (n = 13 378, median age = 66 years, mean follow-up = 4.7 years) in propensity-matched cohort. Similarly, the
all-cause mortality (HR: 0.53, CI 0.50-0.55), risk of MI (HR: 0.82, C| 0.71-0.95), and stroke (HR: 0.70, Cl 0.51-0.96)
were significantly lower in Gp1 vs. Gp2 (n = 25 701, median age = 66 years, mean follow-up = 4.6 years). There was
no difference in Ml or stroke risk between Gp2 and Gp3.

Conclusion In this large observational cohort with extended follow-up, normalization of TT levels after TRT was associated with a
significant reduction in all-cause mortality, M, and stroke.

Keywords Testosterone replacement therapy e Myocardial infarction e Stroke

IntrOd ucti on accepted concept, and FDA has advised against T supplementation in

men on the basis of age alone. However, in the last decade there has

Professional guidelines recommend testosterone replacement ther-
apy (TRT) in patients with signs and symptoms of hypogonadism
and documented evidence of low testosterone (T) levels." The diag-
nosis of late-onset hypogonadism is on the rise with estimates that
nearly 2.4 million men aged 40—69 suffer from hypogonadism in
the USA.2 Even though late-onset hypogonadism is not a universally

been a nearly 400% increase in the number of TRT prescriptions
creating a billion dollar market.®> With such widespread and ever
increasing use of TRT, there has been growing concern regarding
its effect on mortality and cardiovascular (CV) outcomes.

Recent retrospective studies, multiple meta-analyses, and a few
small prospective studies have presented conflicting results and
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Testosterone replacement therapy, mortality, and cardiovascular events

contributed to this uncertainty.*~"* Observational studies sug-
gested that low serum T level is associated with increased CV
events.*">"® Clinical trials examining TRT have been relatively small,
and these trials were underpowered to provide conclusive evidence
related to CV events.” For instance, a small prospective study in frail
elderly men showed an increased incidence of CV events with TRT
and was stopped early.'® Two separate retrospective studies of men
in the Veterans Affairs (VA) Health System using two different data-
bases reported opposite effects of TRT on all-cause mortality.""*
In two very recent studies, Vigen et al.'" using a VA database and Fin-
kle et al."? using a healthcare database reported that men receiving
TRT had an increased risk of myocardial infarction (Ml). It is import-
ant to note that in many of these studies repeat measurements to
document normalization of T levels after TRT were lacking. On
the heels of these recently published data, the FDA issued a drug
safety alert related to TRT (http:/www.fda.gov/Drugs/DrugSafety/
ucm383904.htm).

In light of these conflicting results and uncertainty concerning the
safety of TRT, we have conducted a large retrospective study with
long-term follow-up to address this knowledge gap. The objective of
our study was to examine the association between TRT with docu-
mented normalization of total testosterone (TT) levels and all-cause
mortality and adverse CV events defined by Ml and stroke.

Methods

This is a retrospective cohort study of male veterans who received their
medical care at the Veterans Health Administration (VHA) between
December 1999 and May 2014. The data of study patients were re-
trieved from VHA Veterans Administrations Corporate Data Ware-
house (CDW) through the Veterans Administrations Informatics
and Computing Infrastructure (VINCI) [http://www.hsrd.research.va
.gov/for_researchers/vinci/default.cfm (cited 21 June 2014)]. The study
complies with the Declaration of Helsinki, and the Institutional Review
Board of Kansas City Veterans Affairs Medical Center, MO, USA, ap-
proved the study. Additional details are provided in the Supplementary
material online, Appendix.

Study design

This study was designed to examine the effect of TRT on CV outcomes
by comparing the incidences of MI, stroke, and all-cause mortality
among different sub-populations of treated and untreated patients. All
patients’ CV events and co-existing conditions were based on the Inter-
national Classification of Diseases 9th Revision (ICD-9) codes. All of the
study patients had TT levels checked at least on two separate occasions
as recommended by guideline.”

Ascertainment of testosterone replacement therapy
exposure

Use of TRT was ascertained from the medication prescription of patient
medical records. For this study, patients who received any form of TRT
(injection, gel or patch) were considered as treated.

Determination of total testosterone level

Low TT was determined to be present when TT level was less than the
lower limit of normal laboratory reference range (NLRR) reported for
that particular test result. This method was adopted to include results
from a large number of laboratories in the entire VA Health System
over a period of 14 plus years that used different test assays and had

different reference ranges and reporting units. Data from position state-
ment of Endocrine Society and several other sources suggest that tes-
tosterone levels can vary significantly between different laboratories,
even when they use same commercial kits. Moreover, because of assay
ambiguities and biological variations, no single cut-off T value can clearly
distinguish between hypogonadism and eugonadism'”"® There is also a
lack of standardization when it comes to T levels and other tests using
the stoichiometric measurements.'®2° Hence, we classified each test re-
sult as low or normal based on its respective laboratory reference range
reported. This approach permitted inclusion of testosterone values ob-
tained using different assay methods and minimized the investigator bias
likely introduced by an arbitrary cut-off value.

Outcome measures

Primary outcome measures were (i) the incidence of MI (ICD-9 410.x0

and 410.x1), (i) the incidence of ischaemic stroke [ICD-9 433.x1, 434

(excluding 434.x0), or 436], and (jii) the all-cause mortality determined

using dates of death in CDW data augmented with vital status files.
Additional details are provided in the Supplementary material online,

Appendix.

Study population

Figure 1 presents the patient selection process.

Inclusion criteria
We included patients whose first tested TT level was lower than the
respective laboratory NLRR.

Exclusion criteria

We excluded (i) females, (ii) those who received TRT before the first
available low TT, (iii) those who had Ml or ischaemic stroke before
the first day of study, and (iv) those who on repeat testing had normal
TT level before any treatment was started.

Eligible study patients were classified into three groups: Gp1: TRT
with resulting normalization of TT levels (normalized-TRT); Gp2: TRT
without normalization of TT levels (non-normalized-TRT); and Gp3:
Did not receive TRT (no-TRT). Additional details are provided in the
Supplementary material online, Appendix.

Statistical analysis

Continuous variables were reported as means and standard deviation
(SD), categorical variables as percentages. Chi square test and Student’s
t-test were used to compare normally distributed baseline characteris-
tics of patients. Non-parametric tests were used for non-normally dis-
tributed variables. We performed univariate and multivariable Cox
proportional hazard regression analyses to assess the differences be-
tween groups. Furthermore, propensity scores were used to correct
for potential systematic differences between treated and untreated pa-
tients. Each study patient’s propensity scores for receiving the TRT were
computed and adjusted for the covariates in a logistic regression ana-
lysis. The covariates included were age, body mass index (BMI), hyper-
tension (HTN), diabetes mellitus (DM), chronic obstructive pulmonary
disease (COPD), obstructive sleep apnoea (OSA), congestive heart fail-
ure (CHF), peripheral vascular disease (PVD), coronary artery disease
(CAD), low density lipoprotein (LDL), use of aspirin, beta-blockers,
and statins. All individuals with missing data on these matching covari-
ates were excluded from the analysis. For robust analysis of our data,
we utilized propensity score-weighted, stabilized inverse probability of
treatment weights (IPTW); this allowed us to keep all patients in the
study while using the propensity scores to achieve balance between

each pair of subgroups we studied.”' >

GT0Z ‘2T JequisnoN uo 1senb Ag /610°sfeulnolploxo: reayns//:dny wouyj papeoumoqg


http://www.fda.gov/Drugs/DrugSafety/ucm383904.htm
http://www.fda.gov/Drugs/DrugSafety/ucm383904.htm
http://www.fda.gov/Drugs/DrugSafety/ucm383904.htm
http://www.fda.gov/Drugs/DrugSafety/ucm383904.htm
http://www.fda.gov/Drugs/DrugSafety/ucm383904.htm
http://www.fda.gov/Drugs/DrugSafety/ucm383904.htm
http://www.fda.gov/Drugs/DrugSafety/ucm383904.htm
http://www.hsrd.research.va.gov/for_researchers/vinci/default.cfm
http://www.hsrd.research.va.gov/for_researchers/vinci/default.cfm
http://www.hsrd.research.va.gov/for_researchers/vinci/default.cfm
http://www.hsrd.research.va.gov/for_researchers/vinci/default.cfm
http://www.hsrd.research.va.gov/for_researchers/vinci/default.cfm
http://www.hsrd.research.va.gov/for_researchers/vinci/default.cfm
http://www.hsrd.research.va.gov/for_researchers/vinci/default.cfm
http://eurheartj.oxfordjournals.org/lookup/suppl/doi:10.1093/eurheartj/ehv346/-/DC1
http://eurheartj.oxfordjournals.org/lookup/suppl/doi:10.1093/eurheartj/ehv346/-/DC1
http://eurheartj.oxfordjournals.org/lookup/suppl/doi:10.1093/eurheartj/ehv346/-/DC1
http://eurheartj.oxfordjournals.org/lookup/suppl/doi:10.1093/eurheartj/ehv346/-/DC1
http://eurheartj.oxfordjournals.org/lookup/suppl/doi:10.1093/eurheartj/ehv346/-/DC1
http://eurheartj.oxfordjournals.org/

2708Case: 1:14-cv-01748 Document #: 1406-2 Filed: 07/25/16 Page 4 of 11 PagelD #:19775

R. Sharma et al.

117 094

1 560 patients excluded for previous

history of MI, stroke before available
testosterone lab result

24 522 patients excluded due to lack
of baseline lab result before
testosterone replacement therapy

Treated group

25 701 patients
continued to have low
total testosterone
after treatment

43 931 patients had
normal total
testosterone after
treatment

Patients with total testosterone less than
lower limit of reference range

Untreated group

Patients enrolled into the
study

8 002 patients found to
have total testosterone
within normal reference
range after repeat testing
were excluded

13 378 untreated patients
who continued to have
low total testosterone

Figure | Methodology and patients selection process.

We also applied the stabilized IPTW to obtain Kaplan—Meier (KM)
survival curves and to compare event-free survival time between the
groups, along with log-rank P-value. SAS 9.4 was used for statistical
analyses while Stata 12 was used to plot KM curves with TRT as a time-
varying exposure variable. The study hypotheses were tested at two-
sided level of significance with a P-value of <0.05. The use of IPTW
effectively controlled for the imbalances in the groups as shown by
the P-values (Table 7). Further details regarding how IPTW model was
utilized in our study are described in the Supplementary material online,
Appendix. Supplementary material online, Figures S5—S7, Appendix show
how variations in low and high propensity scores in the unmatched pairs
of cohorts were controlled for by IPTW.

Results

Cohort description

As shown in Figure 1, the initial cohort consisted of 117 094 patients
with low TT. One thousand five hundred and sixty patients were ex-
cluded as they had a Ml or stroke prior to the assessment of TT le-
vels. These individuals were excluded because our study was
focused on incident events. We then excluded 24 522 patients
whose pretreatment baseline TT levels could not be ascertained.
The remaining 91 012 patients were included in the study and cate-
gorized into those who received TRT at any time after they were
determined to have low testosterone (81.5%) and those who did

not receive TRT (18.5%). Testosterone replacement therapy
achieved normalization of TT levels in 43 931 (63.1%) patients while
the rest of this group continued to have low TT. Mean duration of
treatment for normalized-TRT group was 3.0 + 2.7 years and for
non-normalized group was 1.5 + 1.9 years.

In the untreated cohort, we identified certain individuals whose
TT levels normalized at repeat testing (n = 8002). Though there
was no record of treatment for these people, we could not rule
out the possibility of non-VA prescriptions which could have
been responsible for this finding. To prevent misclassification
bias, individuals with these spuriously normalized TT levels were
excluded leaving an N of 83 010. The percentage of people show-
ing normal TT levels on repeat testing was around 30%; this num-
ber is consistent with the findings from population-based studies
in which 1/3 of subjects showed normal TT levels on repeat
‘cesting.24

Baseline characteristics of the patients

Table 1 presents the baseline characteristics of the three groups. By
means of stabilized IPTW, while performing Cox proportional
hazard regression analyses, we controlled for discrepancies related
to age, BMI, HTN, DM, COPD, OSA, CHF, PVD, CAD, LDL, use of
aspirin, beta-blockers, and statins in the study groups by ensuring the
cohorts were well matched (P > 0.05).
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Table | Baseline characteristics of all study subjects

Unmatched cohort

Propensity-matched cohort (stabilized IPTW)

Untreated
N =13378

Normalized treated
N = 43931

Untreated
N = 11957

Normalized treated
N = 40852

Age > 50 years, n (%)
Age, median (Years)
Body mass index > 30 kg/m?
Body mass index, kg/m?, mean (SD)
Follow-up time (years), mean (SD)
Hypertension, n (%)
Diabetes mellitus, n (%)
Chronic obstructive pulmonary disease, n (%)
Obstructive sleep apnoea, n (%)
Congestive heart failure, n (%)
Peripheral vascular disease, n (%)
Coronary artery disease
Depression, n (%)
LDL > 100 mg/dL, n (%)
Concomitant therapy with
Antiplatelet agents (ASA), n (%)
B-blockers, n (%)
Statins, n (%)

38968 (89.4) 11998 (90.3)

66.0 67.0
28670 (65.8) 8117 (63.7)
33.0 (6.6) 32.8 (6.9)
6.2 (3.3) 47 (3.1)
7465 (17.0) 2342 (17.5)
13318 (30.3) 4228 (31.6)
528 (12) 215 (1.6)
801 (1.8) 279 (2.1)
713 (1.6) 353 (2.6)
357 (0.8) 165 (1.2)
2141 (4.9) 738 (5.5)
3590 (8.2) 844 (63)
21403 (51.6) 6085 (48.6)
12410 (28.3) 3916 (29.3)
16022 (36.5) 5041 (37.7)
25260 (57.5) 7716 (57.7)

<0.0001

0.1671
0.0046
0.0003
0.0509
<0.0001
<0.0001
0.0029
<0.0001
<0.0001

0.0217

36 641 (89.7) 10716 (89.6)

66.0 67.0
26854 (65.7) 7871 (65.8)
33.0 (6.6) 33.0 (6.8)
6.0 (3.1) 46 (29)
7251 (17.8) 2128 (17.8)
12826 (31.4) 3762 (31.5)
546 (13) 161 (1.3)
814 (2.0) 240 (2.0)
779 (19) 228 (19)
379 (0.9) 111 (0.9)
2146 (5.3) 629 (5.3)
3284 (8.0) 957 (8.0)
20779 (50.9) 6087 (50.9)
11904 (29.1) 3480 (29.1)
15439 (37.8) 4515 (37.8)
24334 (59.6) 7117 (59.5)

Normalized treated

N =43 931 N=125701

Non-normalized treated

Non-normalized treated
N = 23953

Normalized treated
N = 40 852

Age > 50 years, n (%)

Age, median (Years)

Body mass index > 30 kg/m?

Body mass index, kg/m?, mean (SD)
Follow-up time (years), mean (SD)
Hypertension, n (%)

Diabetes mellitus, n (%)

Chronic obstructive pulmonary disease, n (%)
Obstructive sleep apnoea, n (%)

Congestive heart failure, n (%)

Peripheral vascular disease, n (%)

38968 (89.4) 22692 (88.8)

66.0 66.0
28670 (65.8) 17 460 (69.0)
33.0 (6.6) 336 (6.9)
6.2 (3.3) 46 (3.1)
7465 (17.0) 5114 (19.9)
13318 (30.3) 9233 (35.9)
528 (12) 460 (1.8)
801 (1.8) 712 (2.8)
713 (1.6) 666 (2.6)
357 (0.8) 291 (1.1)

<0.0001

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

36484 (89.3) 21389 (89.3)

66.0 65.0
27554 (67.4) 16161 (67.5)
332 (6.6) 334 (69)

6.0 (3.1) 45 (3.0)
7655 (18.7) 4492 (18.8)
13512 (33.1) 7971 (33.1)
608 (1.5) 358 (1.5)
936 (2.3) 549 (2.3)
836 (2.1) 490 (2.0)
386 (1.0) 227 (1.0)
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Table | Continued

Unmatched cohort

Propensity-matched cohort (stabilized IPTW)

Coronary artery disease
Depression, n (%)
LDL > 100 mg/dL, n (%)
Concomitant therapy with
Antiplatelet agents (ASA), n (%)
B-blockers, n (%)
Statins, n (%)

Normalized treated Untreated
N = 43931 N =13378
2141 (4.9) 1623 (6.3)
3590 (8.2) 2249 (8.8)

21403 (51.6) 11676 (47.8)
12410 (28.3)
16022 (36.5)
25260 (57.5)

7808 (30.4)
10532 (41.0)
15775 (61.4)

<0.0001
0.0078
<0.0001

<0.0001
<0.0001
<0.0001

Normalized treated Untreated
N = 40852 N = 11957
2304 (5.6) 1352 (5.6)
3539 (87) 2079 (8.7)

20473 (50.1) 11997 (50.1)
121125 (29.7)
15947 (39.0)
24809 (60.7)

7111 (29.7)
9350 (39.0)
14541 (60.7)

Non-normalized treated Untreated
N =25701 N =13378

Non-normalized treated Untreated
N = 23953 N = 11957

Age > 50 years, n (%)
Age, median (Years)
Body mass index > 30 kg/m?
Body mass index, kg/m?, mean (SD)
Follow-up time (years), mean (SD)
Hypertension, n (%)
Diabetes mellitus, n (%)
Chronic obstructive pulmonary disease, n (%)
Obstructive sleep apnoea, n (%)
Congestive heart failure, n (%)
Peripheral vascular disease, n (%)
Coronary artery disease
Depression, n (%)
LDL > 100 mg/dL, n (%)
Concomitant therapy with
Antiplatelet agents (ASA), n (%)
B-blockers, n (%)
Statins, n (%)

22692 (88.8) 11998 (90.3)

66.0 67.0
17 460 (69.0) 8117 (63.7)
336 (6.9) 32.8 (6.9)
46 (3.1) 47 (3.1)
5114 (19.9) 2342 (17.5)
9233 (35.9) 4228 (31.6)
460 (1.8) 215 (1.6)
712 (2.8) 279 (2.1)
666 (2.6) 353 (2.6)
291 (1.1) 165 (1.2)
1623 (6.3) 738 (5.5)
2249 (8.8) 844 (63)
11676 (47.8) 6085 (48.6)
7808 (30.4) 3916 (29.3)
10532 (41.0) 5041 (37.7)
15775 (61.4) 7716 (57.7)

<0.0001

<0.0001

<0.0001
<0.0001
0.1884
<<0.0001
0.7806
0.3771
0.0017
<0.0001
0.1484

0.0233
<0.0001
<0.0001

21391 (89.3) 10677 (89.3)

66.0 67.0
16191 (67.6) 8086 (67.6)
335 (6.9) 333 (6.9)
45 (29) 45 (2.9)
4740 (19.8) 2370 (19.8)
8470 (35.4) 4231 (35.4)
431 (18) 214 (1.8)
645 (2.7) 323 (27)
644 (2.7) 324 (2.7)
288 (1) 145 (1.2)
1510 (6.3) 756 (6.3)
1966 (8.2) 984 (8.2)
11489 (48.0) 5746 (48.1)
7359 (30.7) 3676 (30.8)
9775 (40.8) 4875 (40.8)
14 868 (62.1) 7419 (62.0)

0.9431
0.9671
0.9718
0.9563
0.9054
0.9190
0.9504
0.9342
0.8731

0.9649
0.9429
0.9541
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Testosterone replacement therapy, mortality, and cardiovascular events

Relationship between testosterone
replacement therapy and all-cause
mortality

All-cause mortality in the three groups was as follows:
normalized-TRT (Gp 1) (1654), non-normalized-TRT (Gp2)
(3004), and no-TRT (Gp3) (3635) per 100000 person-years.
Normalized-TRT group had significantly fewer deaths than no-TRT
(stabilized IPTW, hazard ratio, HR: 0.44, confidence interval, Cl
0.42-0.46, P <0.0001) and non-normalized-TRT (stabilized
IPTW, HR: 0.53, Cl 0.50—-0.55, P < 0.0001) groups (Table 2). Mor-
tality was also significantly lower in the non-normalized-TRT group
compared with those in no-TRT group (stabilized IPTW, HR: 0.84,
Cl 0.80-0.89, P < 0.0001). The KM curves showed that the
normalized-TRT group was associated with significantly increased
all-cause mortality-free survival (log-rank, P < 0.05) compared
with the non-normalized-TRT or no-TRT groups (Figure 2).

Relationship between testosterone
replacement therapy and myocardial
infarction

Table 2 presents result of the unadjusted and adjusted risk of Ml in
the study groups. Incidence of Ml in the three groups was as follows:
normalized-TRT group (189), non-normalized-TRT group (261),
and no-TRT group (263) per 100 000 person-years. In the stabilized
IPTW, normalized-TRT group showed lower risk of Ml than
non-normalized-TRT (HR: 0.82, C| 0.71-0.95, P = 0.008) and
no-TRT (HR: 0.76, Cl 0.63-0.93, P = 0.005) groups. However,
non-normalized-TRT group was not different from no-TRT group
(HR: 0.98, Cl 0.80—-1.19, P = 0.811). Figure 3 shows a comparison

of the probability of MI-free survival among the three groups. The
KM curves show that normalized-TRT group was associated with
significantly increased Ml-free survival (log-rank, P < 0.01) com-
pared with non-normalized-TRT and no-TRT groups. We per-
formed additional analysis for Ml-free survival after truncating the
follow-up beyond 10 years. Although we lost a significant propor-
tion of the study population, the findings remained fairly consistent
after these analyses. See results in Supplementary material online,
Table S5 and Figure S8, Appendix.

Relationship between testosterone
replacement therapy and ischaemic
stroke

The incidence of ischaemic stroke was as follows: normalized-TRT
group (43), non-normalized-TRT group (57), and no-TRT group
(59) per 100000 person-years. Stabilized IPTW showed that
normalized-TRT group had significantly lower stroke events
compared with non-normalized-TRT (HR: 0.70, ClI 0.51-0.96,
P = 0.028) and no-TRT (HR: 0.64, Cl 0.43—0.96, P = 0.031) groups
(Table 2). There was no difference in the risk of stroke between
non-normalized-TRT group and no-TRT group. Overall, there
was a protective effect against stroke in normalized-TRT group, as
suggested by KM curves in Supplementary material online, Figure 54,
Appendix.

Discussion

In this study of men with low TT levels and without prior Ml or
stroke, normalization of TT levels using TRT is associated with low-
er all-cause mortality, fewer Mls, and ischaemic strokes. This

Table 2 Unadjusted and adjusted hazard ratios for all-cause mortality, Ml, and stroke

Model All-cause mortality
RIS sera B
ratio

Comparing normalized treated vs. untreated (ref = untreated)

Univariate 0.40 0.39-0.43
N=43931vs. 13378
Propensity matched (stabilized inverse  0.44

probability of treatment weights)
N = 40852 vs. 11957

<0.001

0.42-046 <0.001

Comparing normalized treated vs. non-normalized treated (ref = non-normalized treated)

Univariate 0.49 0.47-051 <0.001

N = 43931 vs. 25701
Propensity matched (stabilized inverse  0.53

probability of treatment weights)
N = 40852 vs. 23953

0.50-0.55 <0.001

Comparing non-normalized treated vs. untreated (ref = untreated)

Univariate 0.83 0.79-0.87 <0.001
N=25701vs. 13378
Propensity matched (stabilized inverse  0.84

probability of treatment weights)
N =23953 vs. 11957

0.80-0.89  <0.001

Myocardial infarction Stroke

o e B Wi s E 5
ratio ratio

0.70 0.59-0.83 <0.001 0.57 0.40-0.82  0.002
0.76 0.63-0.93 0.005 0.64 0.43-0.96 0.031
0.74 0.64-0.85 <0.001 0.64 0.48-0.87 0.004
0.82 0.71-0.95 0.008 0.70 0.51-0.96 0.028
0.95 0.79-1.15 0.599 0.90 0.61-1.34 0.610
0.98 0.80-1.19 0.811 0.94 0.61-1.44 0.675
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Figure 2 (A—C) Kaplan—Meier curve depicting the all-cause mortality among different propensity-matched study groups.

retrospective study describes the largest cohort of such patients and
the longest follow-up for TRT to date. It is the first study to demon-
strate that significant benefit is observed only if the dose is adequate
to normalize