In re: Mirena IUS Levonorgestrel-Related Products Liability Litigation (No. II) Doc. 189

[[uspc spny
DOCUMENT
ELECTRONICALLY FILED |
UNITED STATES DISTRICT COURT DOC #:
SOUTHERN DISTRICT OF NEW YORK . || paTe FiLED 10202018

: 17-MD-2767(PAE)
MIRENA IUS LEVONORGESTRELRELATED : 17-MC-2767(PAE)
PRODUCTS LIABILITY LITIGATION (NO. II)

OPINION & ORDER
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PAUL A. ENGELMAYER, District Judge:

This multidistrict litigation involves products liability claims regarding a contraceptive
product:the Mirena intrauterine deviakevelopedmanufacturedand distributed by defendants
Bayer HealthCare Pharmaceuticals, Inc., Bayer Pharma AG, and Baj@géyer, “Bayer”)

The Mirena IUD functions by releasinggnthetic steroid hormone known as levgestrel
(“LNG”) . Plaintiffs claim that the hormonal component of Mirena caused them to suffeafrom
disease known asiapathic intracranial hypertsion (“lIH”), also known as pseudotumor
cerebri (“PTC"). lIH is an uncommon diseasearked by increased cerebrospinal fluid (“CSF”)
pressure in the sku If untreated|IlH can cause headaches and vision problems, including, in
extreme cases, blindness.

Currentlybefore the Court are motions by each side, pursuddauabert v. Merrell Dow
Pharmaceuticals, Inc509 U.S. 579 (1993)o exclude the other’s expert testimony with respect
to the issue of general causatiethat is, whether Mirena’s release of its hormonal component,
LNG, is capable of causing IIH. In overseeing this MDL, this Court, heeding ttarga of the
United States Judicial Panel on Mlistrict Litigation (“*JPML”), prioritized discovery and
Daubert motions and briefing with respect to this issue.

Plaintiffs have put forward seven expert withesses on general causation. Eachtlogi

use of Mirenacan case IIH. These are: two obstetricigpnecologists (“OB/GYNs")an
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ophthalmologist, a neuseientist, a pediatric neurologist, an epidemiologist a
pharmacologistoxicologist. In response, Bayer has put forward 12 expert withesses. Each
opines that the available scientific evidence does not reliably permitrnbkismn that using
Mirenacan cause IIH. These are: three epidemiologists, a phatkiretwist, five neure
ophthalmologists, and three OB/GYNSs.

Each of these 19 expert witnesses submitted an expert report, was deposed, and was the
subject of separateaubertbriefing. On Apil 10-11, 2018, the Court heldzauberthearing
and heard argument as to the admissibility of each expert’s testimongersetal causation.

For the reasons that follow, the Court grants Bayer’'s motions raldrertto preclude
the testimony of plaintiffs’ general causation experts. In light of the pessiplications of this
ruling for this litigaion, the Court denies as potentially moot plaintiffs’ motions to preclude the
testimony of Bayer’s general causation experts. This ruling is withoutprejto plaintiffs’
right to renew their motions to preclude Bayer’s general causation expettil the litigation
proceed past summary judgment.

l. Procedural Background
A. Brief History of T his Litigation
1. The JPML’s Centralization of Mirena |IH Cases Before This Court

On April 6, 2017, the JPML centralized in this District pretrial proceedings in the 113
cases then pending across 17 districts nationwide in which plaintiffs had alldgeplities
caused by the hormonabmponent of the Mirena IUD. Most of the Mirena/llH cases were at a
relatively early stage of discovery or at the pleading stage, althocighinfd expert discovery
had closed irthe 10 longest pending action§ee generallpkt. 1, at 23 (JPML transfeorder).
The JPML had previously, in July 2014, denied a motion to centralize the Mirena
actions, at a time whamne such actions, spanning six districts, were pending. Explaining its
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2017 decision to centralize the pending cases, the JPML emgihasizeral factors that made
centralized proceedings more efficient. Two are relevant here.

First, the JPML noted the heightened difficulty coordinating discovery and ptteial
proceedings given the increased number and dispersal of pending actions andipiagti
law firms. Id. at 2. “The record,” the JPMstated, “demonstrates that centralization is
necessary to facilitate the efficient conduct of common discovédy dt 3

Second, the JPML noted, general causation had emerged as an important issue common
to all proceedings. “[T]he records in the many actions filed since [2014] denterikaat
discovery and pretrial motions concerning the issue of general causation haverlvaé be, at
the center of all actiorsthat is, whether the hormonal componen¥irena is capable of
causing intracranial hypertension.” Dkt. 1, at&e also idat 4 (“Issues concerning general
causation [and] the background sciencewill be common to all actions.™.

2. Organization of This MDL

In overseeing this action, this Court has given priority to the matters that |deiMhetd
centralize the Mirena/llH actions.

Specifically, on June 21, 2017, after appointing plaintl#adership team and reviewing
written submissions and elicitingput at an initial conference as to the proper sequencing of

proceedingssee generallypkt. 51 (transcript of June 13, 2017 hearing), the Court issued an

1 Although the JPML had earlier expressed concern that plaspéftific causation issues might
predominate, the JPML, in its 2017 centralization order, concluded that these is®iastveer
obstacle to centralization. “Once discovery and otherigk@rroceedings related to the common
issues have been completed,” the IMPL explained, “the transferee judge mest Ssypgion

1407 remand of actions to their transferor courts for more individual discovery and trial
necessary.’ld. at 3. That a handful of actions were in “an advanced procedural posture” also
did not disfavor transfer, the JPML reasoned, because the transferee judge &sdasesb
discretion to formulate a pretrial program that accounts for any signitidéerences among the
actions and ensures that duplicative activity is minimized or eliminateeld.”



order stating that priority would be given to: (1) “the process of providing commbn fac
discoveryto plaintiff from Bayer,” and (2) resolving whether plaintiffs have admissible
evidence sufficient to establish general causation” by Mirena of 1IH. 4Dkiat 1(June 21,
2017). The Court has done so as follows.

Outgoing discovery from BayerOn July 27, 2017, after receiving submissions
delineating the 14 discovery disputes identified by the parties and inquiring abouwtthem
hearing, the Court resolved these disputes in a series of bench rdeggenerall{pkt. 51, at
10-59(transcript of July27, 2017 hearing). The Court ordered that Bayer broadly produce
written discovery on all common issues, including electronic records from haor&0 Bayer
custodians, and including broad production from Bayer’'s adexsets database. Both as to
cusbdians and as to search parameters, the common discovery ordered from Eegksdext
well beyond the parameters theretofore utilized in the individual cases comgphsiMDL. It
also substantially exceeded the discovery that Bayer had produced in an immediatdlDL
also relating to the Mirena IUDSeeMDL No. 2434 the*“Perforation MDL"). In that case,
overseen by the Hon. Cathy Seibel of this District, the plaintiffs had allefjiedkat injuries:
that the hormoneelease feature of Mirena hadused the 1UD to migrate within the uterus after
its insertion, leading to uterine perforation and related migration injuries.

General causation The Court directed that the issue of general causation be litigated in
the MDL as a threshold issue. To facilitate that issue’s prompt resolution, theo@tmred that
all fact discovery relating to general causattiancluding all document and deposition

discovery—be completed by December 8, 201Dkt. 62 Alerted by counsel that each side

2 In contrast, as to common discovery on other togias, Mirena’s labeling), the Court ordered
that written discovery be produced by January 31, 2@H&Dkt. 62, at 2. The Court directed
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expected to makPaubertchallenges to the admissibility of each other’s experts on general
causatior? the Court set deadlines spanning late December 2017 through late March 2018 for
the submission of all expert reports on general causation, depositions of gansaiion
experts, and reciprocBlaubertbriefing. The Court set for the week of April 9, 2G1.8Science
Day” tutorial for the Court on the backgrouscientificissues in the case, followed byaubert
hearing as to expert testimony on general causatcn.

In prioritizing general causation, the Court was informed by, in addition to the guidance
of the JPML, the representations of counsel in this case that the issue of gamnsatbn would
be common and identical to all potential Mirena/llH pldfatso as make it an appropriate issue
for this transferee court to resolve at the thresh8leke, e.gDkt. 51, at 29. The Court was also
informed by the experience of the Perforation MDL. Théuelge Seibel held that plaintiffs’
proposed expert testimony as to the general causation proposition attisatibeMirena
IUD’s release of the hormone LNG was capable of causing the Mirena IUD tatengiter
insertion and cause uterine perforation—was not reliable Waldvert See In re Mirena IUD
Prods. Liab.Litig., 169 F. Supp. 3d 396, 427-461 (S.D.N.Y. 2Q18)irena Perforation /
Daubert). Based on that ruling, Judge Seibel thereafter granted summary judgmBai/ér

on all claims, holding that, without any admissible expert testimonygthaining evidence was

that any depositions on these other topics would be scheduled, if necessarye &taurt’s
resolution of thédaubertmotions with respect to general causation expédts.

3 In several Oklahoma cases consolidated into the MDIansfieror court had resolved a pretrial
Daubertchallenge by Bayer to the plaintiff's expert ihre issue of general causation, and denied
this challenge in a brief summary order. These cases had not reached taah&hyoted its
intent to appeal thadverseDaubertruling; and that ruling had effectively been overtaken by the
unexpected death of plaintiffs’ proposed general causation witness, Dr. John Maggioel @ouns
the MDL agreed that these cases would be governed by this Court’s resolutieatibert

issue. See, e.gDkt. 51, at 27-28.



insufficient to establish general causati@ee In re Mirena IUD Products Liability Litigation

202 F. Supp. 3d 304, 310-28 (S.D.N.Y. 2016j)ifena Perforation / SJ aff'd, 713 Fed. Appx.

11 (2d Cir. 2017). The possibility of a similar outcome here, this Court determined, counseled
deferring other timeand costintensive phases of this litigation pending resolution of the
anticipateddaubertmotions.

For that reasonhe Court deferredlmost allplaintiff-side discovery untihfter the
anticipatedDaubertmotions were resolvedl'he MDL currentlyencompasseasore than 850
plaintiffs, a result of the fact that, since creation of this MDL, nearlypl&@tiffs have filed
new lawsuits that have been received intdlite Courtrequired only thaéach existing or new
plaintiff file a detailed fact sheet.g, as to her Mirena usage, medical history, and symptoms).
SeeDkt. 62 see alsdkt. 78 (August 30, 2017) (order approving plaintiff fact sheet). The
requirement of filingsuchfact sheetsvas intended tenable the litigatioho moveforward
expeditiouslyin the event that admissible eviderstéficient to establiskyeneral causation were
to be found, including by expediting selection of plaintiffs for individualized disgowm
anticipation of bellwether trials.

B. The Expert Witnesses at Issue

The seven expert withesses whom plaintiffs propose to<&d general causation are:
(1) Dr. LemuelA. Moye, an epidemiologis{2) Dr. LauraM. Plunkett, a pharmacologist and
toxicologist;(3) Dr. Jame$1. Wheeler, an OB/GYN; (4) Dr. Frederitk. Fraunfelder, an
ophthalmologist(5) Dr. Philip Darney, an OB/GYN; (6) Dr. Conr&d Johanson, a
neuroscientist; and (7) Dr. Vincent Salpietro, a pediatric neurologist.

The 12 expert witnesses whom Bayer would call are: (1) Dr. Robert Langer, an
epidemiologist; (2) Dr. Kurt T. Barnhardt, an epidemiologist; (3) Dr. Todd A, &ee

epidemiologist; (4) Dr. William Jusko, a pharmédganeticist; (5}-(9) Drs. Nancy J. Newman,
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Gregory Van Stavernoseph F. Rizzo, Dean M. Cestari, and Marc J. Dinkin, each a neuro-
opthalmologist; and (10)—(12) Drs. Vanessa Dalton, Geri D. Hewitt, and Dana R. Germdett
an OB/GYN.

Each expert has authored a report, was deposed, and was the subject of irckdiduali
Daubertbriefing and oral argumefit.

Il. Factual Background

This section sets out background relevant t@alibertmotions. It addresses: (1) the
Mirena product; (2) Mirena’s hormonal component, the progestin LNG; (3) the difidasal
its history and characteristics; and (4) the state of scientific resgai@hto the instanDaubert
proceedings, regarding bdtie causes of IIH in general and, more specifically, as to whether
contraceptives (including Mirena) that use LNG as a hormonal component can Eatise ||

A. Mirena

Mirena is acommonly used type of longeting reversible contraceptive (“LARC”).
There are seeral different types. SomeARCs are copper intrauterine devices (“lUDS”).

Others are subdermal, hormomdeasing implants. Others, of which Mirena is by famtioest

4 For each expert, the Court cites here to the expert’s report using the fdexyaert{ Name]
Rpt.”; to the expert’s deposition using the format “[Expert Name] Dep.”; and to thespa

briefs as to thagxpert using the format “[Pl. or Bayer] [Expert Name] [Br. or Opp. Br.].” The
parties each submitted an omnibus brief in support of their motions to preclude, whicdaalere
followed by an opposition brief and a reply. The Court cites to these usifigrthat “[Pl. or
Bayer] Omnibus [Br., Opp., or Rep. Br.].” Citations to “[] Tr. []” are to argument befare
Court on the date indicated. Deposition testimony of fact witnesses is citedhessame
convention, with testimony given pursuant to Fed. R. Civ. P. 30(b)(6) identified as such.

® To the extent that the ensuing background discussion cites to facts contained irbseports
experts who are subject Bmubertmotions, the Court does so solely as to background factual
propositions that the Court understands not to be meaningfully disputed.

® Some scholarly literature and expert reports cited here alternatively réffdsas 1USs
(intra-uterine systems). For consistency, the Court uses the term IUD.
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predominant, are hormone-releasing IUDs. Of these types of LARCs, horeteashy
implants are generally considered the most effective at preventingptiomcdollowed by
hormonereleasing IUDs, followed by copper IUDs. Statistically, all LAR&e far more
effective in preventing conception than traditional contraceptive methods suchPa$ ah¢he
male condom.

Mirena is made of a-Ehaped polyethylene frame with a silibased steroid reservoir
around the vertical stem. It is inserted into the uterus vagindégMirena Prescribing
Information and Label § 11.Dkt. 135-6 (“Mir era Label”). In the uterus, Mirena releases the
synthetic steroid hormone LNG, a progestin, at an initial ra®® pfgLNG/day, decreasing over
its five-year lifespan SeeMirena Label 88 2, 11, 12.3.

The FDAapproved Mirena on December 6, 2000, following studies for safety and
efficacy in two large clinical trials in Finland and Swedenis tturrentlyapproved in the United
States for up téive years of useSeeid. 88§ 14.1-14.2. As of May 2017, an estimated 45.5
million Mirenas had been inserted worldwide amounting to close to 142 million wyeaas-of
use since its introductiorSeeBayer Response to Questions from German Federal Institute for
Drugs and Medical DeviceSBfArM ) (Oct. 2017) (Dkt. 167-71{‘Bayer BfArM Response”),
at44-45.

In contrast to combined oral contraceptives, which contain both progestin and estrogen
and whose effectiveness among obese women has been questioned, Mirena is believed to be
effective regardless of the usenwgight Also commending its use among obese women, studies
indicate thaMirenadoes not increase the risk of weight loss and blood clots and does not expose
the user to potential risks associated with estrampetiaining contraceptivesSeg e.g, Alison

Edelman & Biss KaneshiroContraception counseling for obese womdptoDate.com (Jan.



25, 2017) at 2 (Dkt. 167-2@)Edelman & Kaneshiro”) (terming efficacy of oral contraceptives
“suboptimal” for obese women; reasons hypothesized include “that the inheretiverfiess of
oral contraceptives may be diminished in obese women because obesity incetabeiamate,
increases clearance of hepatically metabolized drugs, increases circulabthgddlome, and
increases absorption of contraceptive steroids by adipose tissu€)Tlhe pharmacokinetics
of steroid hormones appear to be altered in obese oral contraceptives usersccwitipare
normal weight usery; Mary L. Marnach, et alCurrent issues in contraceptip88 Mayo Clin
Proc. 295, 297 (2013) (Dkt. 16®3) (“Progestogeronly and non-hormonal contraceptives are
preferred methods of contraception for women who are dlpesee generallenters for
Disease Control and Preventids§ medical eligibility criteria for contraceptive ys#16
Morbidity and Mortality Weekly Report (July 29, 2016) (Dkt. 167-1D3rney Depat 99-100.

As a result, Mirena is widely believed be preferentiallyi.e., disproportionately,
prescribed to overweight and obese women. One recent study found that 63% of Mirena users
were overweight or obese, compared to 48% of the general population of reprodgetive-
women. SeeBayer Omnibus Br. at 3 (collecting studiesealsoEdelman & Kaneshirgupra
at 3 (terming such IUDs le best contraceptive option for obese women who have no
contraindications to use of this method” and stating that [LNG] implants “appeartighdy
effective in overweight and obese womernd);at 6 (recommending such IUDsr this
population);CestariRpt. at 14 (“According to evidend®sed guidelines, Mirena is a preferred
contraceptive for obese wom8nWheeler Rpt. afi2 (“[O]ral contraceptives are less effective
in obese womef); Wheeler Dep. &0 (“[H]Jormonal IUDs are preferentially prescribed to

obese women.?)



B. Levonorgestrel

LNG, the hormone Mirena releases, is a synthetic progestin compound derived from
testosterone. It has “been used as an active ingredient in contraceptiveésesit2®0’s.”
Plunkett Rpt. at 9.

LNG mimics the effets of the naturally occurring sex hormone progesterone, which is
involved in pregnancy and menstruatidiNG is widely used in gynecology, including in
hormonal replacement therapy. Its primary usa isumerous contraceptives. These inelud
(1) LNG-releasing intrauterine devicssich as Mireng2) LNG-releasingsubdermalmplants
such as Norplantyhich from1991 to 2002 was marketed in the Uniteédt& and Jadelle,
which iscurrentlymarketed in Europe; (3) in the single-dose hormone contraceptive known as
Plan B and (4) as the progestin component of numerous combined oral contraceptives (which
usually include both LNG and an estrogen compouidi)at 8-9.

The exact mechanism by which LNggevents pregnancy is unknow8eeMirena Label
8 12.1(“The local mechanism by which continuously released LNG enhances contracept
effectiveness of Mirena has not been conclusively demonstrated.”). Howeseggnerally
understood that LNG, and Mirena by extension, inhibits contraception by bringing abousva
systemic effects, including blocking ovulation, thickening cervical mucousg@sog sperm
penetration), and altering the endometrium, the lining of the uterus (impairinggdlaaiation
of fertilized eggs) See id(“Studies of Mirena andimilar LNG IU[D] prototypes have
suggested several mechanisms that prevent pregnancy: thickening of cendaalpreventing
passage of sperm into the uterus, inhibition of sperm capacitation or survival, sattbalief

the endometrium); see alsd’lunkett Rpt at9-10.
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The Court notes here two chemical characteristics of LNG relevant tetkég
motions. hese characteristics are germane to the anatysbe plaintiff experts, who theorize
scientific mechanism(s) by which Mirena can cause IIH.

First, as noted, LNG is a progestin. It is not an androgen, a male sex hormone like
testosterone. However, progestins can have androgenic effects. LNG, fpteexarknown to
have a low but substantial affinity to bond with androgen receptoroam@ise systemic
androgenic side effects, such as acBeePhilip D. Darney,The Androgenicity of Progestind3
Am. J. Med. (1995) at 1A-105S (Dkt. 199-8); Christina Bjorklrpertreport on the toxico-
pharmacological documentatida the application for drug marketing approvalMirena
(2003),at 8 (Dkt. 199-9 (“Bjorklun”) (“LNG is not a pure progesterone agonikthas a low,
but substantial affinity to the androgen receptor and the mineralocorticefgtagcand to some
transport proteins.”); Hofmann 30(b)(6) Dep. at 167—68. Androgen receptors are found in the
choroid plexug“CP”), the area of the brain that produces cerebrospinal fluid (“C3%).
discussed below, IIH arises from the excessive buildup of CSF.

Second, LNG is known to bond with mineralocortica@deptorg“MRs”). SeeBjorklun,
supra at 8. It is a point of dispute in this litigation whether LNG is an MR agonist (ngednin
binds to a receptor and activates it) or antagonist (meaning it binds to a receptocksadthl
MRs are also found in the choroid plexi&eeBrian E.McGeeney & Deborah I. Friedman
Pseudotumor Cerebri Pathophysiolo&# Headachel45, 452 (2014(Dkt. 196-19
(“McGeeney & Friedman”).

C. Idiopathic Intracranial Hypertension

Idiopathic intracranial hyertensionor IIH, “is the clinical syndrome of raised
intracranial pressure, in the absence of sfg@eelpying lesions or vascular lesions, without

enlargement of the cerebral ventricles, for which no causative factor can bieedénflex K.
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Ball & Carl E. Clarke]diopathic intracranial hypertensiqrb Lancet Neurology 433, 433 (2006)
(Dkt. 167-17 (“Ball & Clark”); see alsdMcGeeney & Friedmarsuprg at 445. 1IH is
alternatively referretb in the scientific literature dpseudotumor cerebri syndrom@PTC” or
“PTCS"). Seee.g, Deborah Friedman, et aRevised diagnostic criteria for the pseudotumor
cerebri syndrome in adults and childre8l Neurology 1159 (2013fraunfelder Rpt. at.7

By whichever name, these terms connote a syndrome marked by heightened iatracran
pressurghatderives not from a tumor or other lesion but from the excessive buildigvediral
spinal fluid, orCSF. Because the parties have most often used the term IIH in this litigatidn,
because the term “idiopathic” usefully captures the heretofore scientificdéiterminate asses
of the applications of the syndrome at issue hbaeeCourt will use the term IIH in this decisjon
save when directlguoting sources that use other terims.

Although the immdiate cause of IIH is the excessive buildup of A8Fs
pathogenesis—the bigaal mechanism that bringsabout—is poorly understoocee
McGeeney & Friedmarsupra at 445 (“[Clerebrospinaldid dynamics and homeostatis in
PTCS are complex and incompletely understgpBall & Clark, suprag at 435 (“The
pathophysiology underlying the raised intracranial pressure is urigl€estari Rpt. at 9
(canvassing alternative theories and noting that “[tlhe mechanism by whids exeght and
weight gain increase the risk for 1IH is [also] poorly understaaEe alsBayer Omnibus Br.

at 2 n.1 (quoting scholarliterature sources cited by plaintiffs’ experts to the effieter alia,

" Some literature uses a third term, “imtranial hypertension” (“IH”), interchangeably with 11H
and PTC and PTCS, although this term is often used to encoalpmstances of increased CSF
or intracranial pressure, including those caused by lesions such as tumors. Satueeliises a
fourth term, “benign intercranial hypertension” (“Bl”). This early term fiét fell out of favor
after it became clear that severe cases of IIH carry extremely serious conseq8esCestari
Rpt. at 8 (“llH is no longer considered benign.”); Fraunfelder Rpt. at 7; Moyé Rpt. at 25-26.
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that IIH’s pathogenesis “is currently unkmo,” that its “pathogenesis remains a mystery,” that
its “underlying pathogenesis is uncertain,” and that “llH is a disordenckar
pathophysiology”) (citations omitted).

Somescientistshave theorized that IIH is caused by an incréaslee production o€SF.
SeeJohanson Rpt. at 8-9. Othéese theorized that Il caused bympairedCSF absorption
this lattertheory appears to have a greater number of proponge&/incenzo Salpietro, et al.,
Recent insights on pediatric pseudotumor cerebri syndrome pathophysiology: From the
“Unifying neuroendocrine perspective” to the “Integrated bioenergetic-hormonal mechdnism
13 J. Pediatric Neurology 11, 12 (2015) (Dkt. 167-57) (noting that “the paraphysiology of
[PTCS] is still poorly understood,” but describing “hampered outflow of CSF into the venous
system” as “a more generally accepted hypothesis” of the cause of IIH); MgGe&nedman,
supra at 447 (reviewing competing theories, and noting that “[m]ost of the focus in PECS ha
been on resistardo CSF absorption”); Ball & Clarkupra at 435 (observing th#éte “more
popular hypothesis is that [IIH] is a syndrome of reduced CSF absorption”).

Symptoms of IIH vary dramatically. Theost common is a headache, whagdturs in
almost all (9294%0f) cases. Many patients (637%) also experience a whooshing sound in
theirears called pulsatile tinnitugOther symptoms include papilledema, photophobia,
phonophobia, nausea, transient visual obscurations, binocular diplopia, and blurred vision.
Pailledema, the swelling of the optic nerves due to intracranial pressuoeésimes called the
hallmark symptom of IIH. However, a patient can still be diagnosed with IIkbwitthis
symptom, and these symptoms can result from other causgapilkedemas detected with an
ophthalmoscopic or funduscopic examination. Most patients show a degree of visual loss. And,

in extreme cases, if untreated, papilledema can cargris vision loss and even blindneSge
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Ball & Clark, suprg at 433, 436—438; Vincent Giuseffi, et &ymptoms andistase
associations in idiopathic intracranial hypertension (pseudoturecehmri): Acase-control
study 41 Neurology 239, 239-41 (1991) (Dkt. 167-8&iuseffi”); Cestari Rpt. at-47; Darney
Rpt. at 21; Fraunfelder Rpdt4; Moyé Rpt. at 26; Plunkett Rpt. at 24; Salpietro Rpt. at 12—-13.

Ultimately, IIH is a diagnosis of exclusion. While doctors use two largelyapmng
sets of diagnostic criterathe “modified Dandy criteria” and the “Friedman criteraih their
diagnoses, IIH is ultimately diagnosed by excluding alternative causesefdyraptoms.
Fraunfelder Rpt. at 4Papilledema, for example, can also be causdatdip tumorsmeningitis
or intracranial thrombosigl., and headaches can arise from numerous calisesxclude
alternative causes t¢iH, doctors use a combination of neural imaging, neurologic examination,
and a spinal tap or lumbar puncture, which directly measures CSF preSedBayer BfArM
Resp. aB-11; Cestari Rpt. at-B; Fraunfelder Rpt. at Moyé Rpt. at 25-27.

IIH is an extremely rare disease. It occurs wifreguency of about one cager year
out of a population of 100,00(6ee, e.gGiuseffi,suprg at 239; Ball & Clarksupra at 433
(canvassing studies reporting incidences of IIH of between 0.03 per 100,000 and 2.2 per
100,000); Cestari Rpat 3(0.9 cases per 100,000 population); Fraunfelder Rpt. at 5. As
reviewedinfra, IIH differentially affects certain demographic groups. Relevant hiéteadcurs
by far most commonly-and its incidence is far greateamong women of chiltbearing age,
and in particular among overweight and obese such women.

IIH is treated in a variety of ways. It is typically recommended that ovenivpajients
with 1IH lose weight; medications are often prescribed to assist weight @sctors also often
prescribe acetazolamide, a diuretic, to prevent CSF production. Lumbar punchicbsans

used to diagnose IIH, can also be used to drain excess@&i€. nerve sheath fenestratiethe
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“cutting into the sheath, or covering, of the optic nerv&hay [also] be used to decrease
pressure on the optic disc, thereby preserving vision.” Fraunfelder Rpt. at 7y, Shalfits can
be placed in the brain or lumbar spine to drain excess CSF into the abdominal Saeiigll &
Clark, supra at 43940; Cestari Rpt. at-8; Moyeé Rpt at 28.

D. Incidence of, andRisk Factors for IIH

Symptoms consistent with intracranial hypertension were first obseevedries go by
Eskimos, who came to associate these symptoms with excess ingestion of pdiaehedohn
Chen & Michael WallEpidemiology andisk factors for idiopathic intracranial yypertension
54 Int'| Ophthalmology Clinicsl, 6 (2014) (Dkt. 196-1Q)Chen& Wall”).® More recently
however, the cause or causes of the elevated CSF pressure in the skull théthierks
proven elusive to scientists. Their inquiries have been complicated by factodsngche
rarity of thecondition and, as discussetdra, thepractical inability tostudy causationsing
randomized, prospective trials involving control groups.

Scientists have, however, identified a number of risk factors associatedHvithhese
include: (1) beng a woman of childsearing ge; (2) being overweight, obese, or having
experienced recent weight ga{) usingcertain drugs, such agamin A and retinoids; ang)
experiencingendocrine disturbances caused by diseases such as Ad@sedseand steroid
withdrawal Seegeneally Ball & Clark, suprg at 434-35; Chen & Walkupra at 5-6; Giuseffi,
suprg at 239-40McGeeney & Friedmarsuprg at 450-53see alsd-raunfelder Rptat 5;

Moyeé Rpt. at 27—28Salpietro Rpt. at 12—-13.

8 Intracranial hypertension “has been known for centuries by the Eskimo (Iiaithunt polar
bears for fur and meat but avoid eating the liver for fear of the headaches aed \kion that
result from its ingestion. Palbdears have high hepatic vitamin A levels because they are at the
top of the Arctic food chain, and therefore ingestion of the liver was likely indutiragranial
hypertension.”ld.
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The first two risk factorare particularhcommon, asiH “predominantly affects obese
women of childbearing age.” Cestari Rpt. as@e alsd-raunfelder Rpt. at 5.

More than 90% of patients afflicted with IIH are womseeChen & Wall,supra at 5.
And the incidence of IIH among women of Ichbearing age is approximately 3.3 to 3.5 cases
per100,000, more than three times that of the population as a wikdokg. 1; Cestari Rpt. at 3.

IIH’s incidence among obese womaemeanwhilehas been calculated as close to 20
times that of women aformal weight; and its incidence among overweight women has been
calculated asome 6.5 times that of womenrairmalweight. Calculations on this point vary
among the scientific literature, but in general, researdessrile [IH’s incidence amng obese
women as between approximatelydrtd 22 cases per 100,000 population, anzhetgcularly
affecting women who have recently gained weight. This literature alsdliEss1IH’s incidence
asrising over time in the United States as tlagion’s population &s become more obesBee,
e.g, Anthony B.Daniels, et al.Profiles of obesity, weight gain and quality of life in idiopathic
intracranial hypertension (pseudotumaerebri) 143Am. J. Ophthalmalgy 635, 637 & n.1
(2007) (Dkt. 16722) (hoting thatllH “tends to occur in young women of childbearing age”; “the
strongest evidence for association exists for obesity and weight gaee”glsdGiuseffi, supra
at 239; Ball & Clarksupra at 433, 440 (reporting 15 to 19 IIH cases per 100,000 women who
are 206 or more above their normal body weight; 1IH’s “association with femaleuse obesity
is striking”); McGeeney & Friedmarsupra at 445 (eporting11.9 1IH cases per 100,000 obese
women “studies have confirmed that the vast majority of patients it are obese women of
child-bearing age”); Chen & Walkupra at 2 (reporting 19H cases per 100,000 obese
women); see alsBayer BfArM responsesupra(reportingmore than 20IH cases per 100,000

obese women); Cestari Rpt. atr8gorting19.3 IIH cases per 100,00bese womex,
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Fraunfelder Rpt. at S€porting11.9 to 21.4 lIH cases per 100,000 populatid)yé Rpt. at 27
(reporting22 IIH cases per 100,0@bese women

As addressed later, the heightened incidence of IIH among ovétvegid obese women
of reproductive age complicates the study of the relationship between Mir¢hi&la That is
because Mirena, by definition, is prescribed only to women of reproductive adeeande
Mirenais widely understood to be disproportionately prescribed to overweight or obese women.

E. Studies and Data Outside of tis Litigation, Bearing onWhether Use of
Mirena Causes IIH

The Court next reviews the state of research, outside of the instant litigatiortha
guestion whethause ofMirenais a @use of IIH.

In brief, dthough plaintiffs’ experts in this litigation have now so opined, outside of this
litigation, no medical organization, regulatory agency, article in-pmaewed scientific
literature, or other research Haand that use of Mirena is a caustllH.

However, writings in several categories exist that bear on this quekiish.two
published epidemiological studies have addressed the possibilitaokalkconnection between
use of Mirena and IIH. One was peipally authored by Dr. Mahyar Etminahe other, by
Reuben M. Valenzuela.

In addifon, epidemiological studies hatdeen conducted as to certain other contraceptive
products containing LNG. None have found that the use of these products causes IIH.

Finally, published case repgrinvolving patients with [IH symptoms, where the patient
had used Mirena or anothielNG-based contraceptiybave raised the question of a connection
between the use of these products and IIH.

The abovesummarizegrelitigation writings figure prominently in the reports of the

experts in this case and in the partieaubertbriefing. In particular, to varying degrees,
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plaintiffs’ sevenexperts draw on these materials to support their clainugiiagMirena can
cause IIH. Vamusof theseexperts also draw upon case reports made to Bayadoérse
events’ The subset of Bayer’s “adverse events” database relating to Mirena and ItHagas
available in discovery during this MDL.

Because these materials ararfdational sources for the experts who are the subjects of
theinstantDaubertmotions, the Court-before consideng anyindividual expert—eviews the
preexisting scholarship and data. The Court firstussesonceptually the categories studies
and dher evidenceipon which experts may draw in exploring whether a drug can cause a given
disease.The Court then reviews tipeiblications that exisbutside of this ligation,regarding
Mirena and IH. Lastly, theCourt reviews the publicatiomegardirgy other {.e., nonMirena)
LNG-basedcontraceptive productnd IIH.

1. Categories of Studies Generally

In general, three broad categories of human studies can be used to explore a possible
causakonnection between a drug and a diseaghe efficacy of paicular modes of treatment
of a diseaserandomized control trials, epidemiological studies, and studies analyzindpéadec
evidencei(e., case reports).

Randomized control trials A randomized control study is widely considered the gold
standard of human studies. Such a study consists of a “true clinical experimérdthraw
intervention is compared with a standard treatment, no treatment, or a placebdpwattoal to
treament by chance.” Leon Speroff & Philip D. DarndyClinical Guide for Contraception
429 (5th ed. 2011) (Dkt. 167-62) (“Speroff & Darney”). Such experiments are often used to test
possible treatments for a disease. The hallmarks of a classic clinical tudkeractontemporary
control group, the allocation of participasts as to assure that participant characteristics are

distributed evenly across the treatmand placebo groups, and blinded as to both participants
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and investigators. Tke featurs enable researchenster alia, to control for known and

unknown confounding factors. However, in the context of testing the capacity of a drugeo ca
a disease, randomized control studies are often unattainable in praditsgradts presented by
norms of medical ethics may preclude certain tests. And, in the context afimeeats, such a
study might have to be impracticably large to yield statistically significanltseparticulalty

where confounding factors are preseBee, e.gMoye Rpt. at 12, 1546.

Epidemiological studies Epidemiology is the study and analysis of the distribution and
determinants of health and diseaseditions in defined populations. The two most common
types of epidemiological studies are cohort observat&tndies and cassontrolled
observational studies.

Cohort studies involve sorting subjects into separate groups based on their exposure (or
lack of exposure) to the drug in question. Such studies may be prospective or réimsprect
prospective cohort studies, patients are followed over time to see which persdop teve
disease; in retrospective studies, patients are interviewed to deterngtiemthey have been
diagnosed with the disease and, if so, under what circumstaBeeSperoff & Daney,supra
at 429-30. A case-control study, in contrast, involves sorting patients into sepawatelzased
on their having been diagnosed with having (or not having) the disease in question, and
comparing these group#$d. at 430.

Relative to randmized control tests, however, both types of epidemiological studies,
when used to test a thesis of general causation, present inherent challengésgdatr
potential confounding factors. Addressing such factors calls for intelligeht design and/or

rigorous satistical analysis of resultsSee idat 431.
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Anecdotal evidence/case repartdnecdotal evidence in cases involving claims that a
drug caused a disease usually takes the form of “case reports.” A case reppbis af an
individual incident or episode, generally keyed to a specific user of a drug,étlias o0 bring
attention to a possible problem or conditiond. at 430.

Individual manufacturers of drugs, such as Bayer, maintain their own adverse event
databases. Another databaselevant herdecause one of the tvepidemiological stués of
Mirena and IIH, thaby Dr. Etminan, drew upon it4s maintained by th€ood and Drug
Administration(FDA): the FDA Adverse Event Reporting System (“FAERSIt contains
approximately 5 millioradverse event reports, medication error reports, and product quality
complaints resulting in adverse events that were submittig EDA. The database is
designedlinter alia, to support the FDA’s postrarketing safety surveillance program FA-
approved biologic products. Reports are submitted to FAER®dithbare professionals,
consumers, and manufactureReports from healthcare professiona@g( physicians,
pharmacistsand nurses) and consumeesy(, patients, family memberandlawyers)are
voluntary. If a manufacturer receives a report from a healthcare professiocahsumer,
however, regulationsequireit to send the report to tieDA.

Consistent with the case law reviewstta, scholars, includinglaintiffs’ experts in this
litigation, agree that whilease reports oftemave utility in generatingypotheses about the
possible relationship between a drug and a medical condition, such anacdotalts—except
in extremely rare circumstaneegannot, without more, demonstralbe causatioby a drugof

such a conditiod. See, e.g.Darney Dep. at 20¢‘[C]ase reports cannot establish causation.”);

® Plaintiffs’ expert Dr. Moyé offers an example of the rare circuntstan which anecdotal
reports were a central factor in demonstrating the cause of a disedaendhis outbreak of
“Legionnaires Disease” in 1976 at a Philadelphia hotel hosting an AmericanlLemvention.
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id. at 144 (noting thatie “principal use” of case reports is “to generate a hypothesis for
epdemiologic . . . investigatidiy Moyé Rpt. at 2X[] t is the rare case report that demonstrates
causality in and of itself”; case reports are “essential to the causation processelibegu
“demonstrate what is possibleNMoyé Dep. at 131 (“[Clase reports are not even sufficient to
show association because there is no comparison group.”); Plunkett Dep. at 184c@szing
reports “show[] associations, not genaralise”); Wheeler Dep. at 206 (“[A]dverse event data
cannot be used to establish causation” and “the proper use of adverse event repart data is
hypothesis generating . 7); cf. Fraunfelder Rt. at 8 (observing thaiase repost may serve as
“signals,” defired as “reported information on a possible causal relationship between an adverse
event and a drug”).

Animal studies Animal studies can sometimes be used to test a causal connection
between a drug and a disease. Advantages of animal studies include the faetthese fewer
ethical constraints apply to such studies, these can be “conducted as true expériviiechael
D. Green, et alReference Guide on EpidemiologyReference Manual on Scientific Evidence
549, 563(Fed.Jud. Ctr., 3d ed. 2000But animal studies have several disadvantages. One is
that it may be difficult to extrapolate from such studies to the context of humansheAnot
“difficulty with inferring human caud@n from animal studies is that the high doses customarily
used in animal studies require consideration of the dose—response relationship andawhether
threshold nceffect dose exists.1d. at 345-46.Animal studies are of limited relevanicethis

case in that no such study has assessed whether LNG (however administeresl)lehuSbe

SeeMoyé Rpt. at 22 (noting that case reports were key to “the demonstration thaitthe ac
debilitating pneumonia inflicting a collection of veterans [at the conventiosjdwa to a
heretofore unknown bacterium, Legionella pneumophilia,” found at the hotel; “[c]asé repor
methodology accomplishete identification of the cause and cure of this disease”).
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animal studiesited by the partiesr{volving other hormones) instead relate to discrete steps in
longer biological chains of causation posited by individual experts who opine as togossibl
mechanisms by which Mirena might cause.|IH

2. Studies and Case Reports Regarding Mirena

a. Randomized Control Trials
There have not been randomized control trials addressing whether Mirena aahlaus
The parties appear to agrbatsuch a trial woulahot realisticallybe attainable, as a result of
medical ethics and/or prohibitive cost. The lattdrasause IIH’s rarity woultlkely make it
prohibitive to design a statisti¢lsignificant study.See, e.gMoyé Rpt. at 16.
b. Epidemiological Studies
Outside oftthis litigation, two epidemiological studiesuebeen published addressing the
relationship between Mirena and IIH: the Etminan and Valenzuela studieaudgetbese two
studies figure centrally in tH2aubertliti gation, the Court reviews each in detallsto the
Etminan study, the Couftirther reviews thenusualkeries of events that culminated in lead
author Etminan’s repudiation afsignificant portiorof his study.
0] The Etminan study
2015—Etminan’s initial study: Etminan’s study was published in 2015 in the Jourhal
Therapeutic Advances in Drug SafetyeeMahyar Etminan, et alRisk of intracranial
hypertension with intrauterine levonorgestrélTherapeutic Advances in Drug Safety 110
(2015) (Dkt. 167-27f*Etminan” or the*Etminan study”) At the time that he published the
study,Dr. Etminan was serving as a retained expert for plaintiffs in th&/e-Mirena/llH
litigation. The Etminan study did not disclose this relationshiphe study dclaredn its
“conflict of interest statement” that the authdrd not have angonflict of interest to declare.

Id. at 113.
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The Etmiran study contained two analyses designed to supplement one afidtéer.
outcomes of the analyses pointed in opposite directions. The first was a “dispropoytional
analysis”(DPA) of adverse event reports in the FDA's FAERS datablekseThe DPAanalysis
found that the “reporting odds ratio” as to 1IH, and as to search terms assodthatdH ywas
higher for Mirena than for a comparison group consisting of users of alldstigsin the
FAERSdatabase, which captured some 5 million reported adverse eldras1121° Etminan
opined that this finding was statistically significafd. at 112.

The second analysis consisted of a retrospective cohort stiuctympared the risk of
intracranial hypertension between, on the one hand, LNG-releasing Ibd)grathe other hand,
two combination oral contraceptives that did not contain LalGinyl estradiol (EE) and
norethindrone and EBergestimateld. at 111. The study drew upon a large health claims
database, IMS LifeLink, which contained more than 102 healthcare plans. This compeas
undertakenEtminanstated, because “[o]rahd intramuscular contraceptives including
progestins have been linked to [intracranial hypertensidd].at 112. This second analysis did
not find any difference in the risk of IIH between userEBmnorgestimatend Mirena.ld. It
found in fact,a lower risk of IIH for users of EBorethindroneelative to users of Mirena,
although itconcluded that that result was not statistically significoht.

Etminan’s study, which described itself as “the first large epidemiologic stadlyras
examired the risk of [IIH] with Mirena,’id. at 112, did not definitively conclude that tdnha

causes IIH. And, the study noted, the authors “did not have information on all risk factors

10 Etminan’s 2015 study did not make explicit what the comparison group of approximately 5
million adverse events in the FAERS database comprised. His later affidbniifted after the
2015 study came under attack, explained that the comparison group had consisted of adverse
events associated with all other drugs in the database, not merely, for @xeonpiaceptive
products or a subset of contraceptive produSeeDkt. 167-29 (“Etminan Aidavit”).
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[I1H].” Id. at 113. However, the authors urged that “the risk &f][With Mirena must be
clearly conveyed to young women who are planning to use them.” They further opintdethat
small risk of [IH] may outweigh the risk of unintended pregnancidsl.”at 113.

2016—Dr. Friedman’scritique: In 2016, the Etminan study came under attdok.

Debaah Friedman, the author of various studies relating to IIH, published, in the saméagsurna
the Etminan study, letter critiquingon multiple grounds the Etminan study’s methodology.
Centrally, she notedhat Etminans disproportionality analysis—the part of his study that had
pointed to an incised IIH risk for Mirena useshad failed to adjusr age and gender, thus
comparing Mirena patien{seproductiveage femalesto populations like older men whémzost
never get [IH. Friedman érmedthe Etminan study’sonclwsions “erroneous and misleading.”
SeeDeborah FriedmarRisk of intracranial hypertension with intrauterine levonorgesfrel
Therapeutic Advances in Drug Safety, 23 (2016) (Dkt. 21397(“Friedman Letter”)

As to Etminan’DPA analysis, Friedman wrote, the search terms that Etminan had used
to isolate lIHrelated symptoms within the FAERS database had been overbroad and had
included terms not demonstrably related to that condition As to Etminan’s second
analysis—the cohort study comparing Mirena to two oral contraceptives in the IkéGihk
database-Friedman wroteEtminan’s data set and methodology were problematic in multiple

respects! Etminan’s cohort study wasdsofaulty, Fiedman wrotepecause it did not include a

1 First, Friedman wrote, the study contained a mismatch between claimsvaaitzh covered

“women aged 15 to 45 years who were newly prescribed any of the three aforementioned
hormonal contraceptives between 2009 and 201k8id-medical events, which covered events

up to 2012.1d. (“Prescriptions written after 2012 are obviously irrelevant to events thatredcur
before a patient ever took the medications being studied.”). Second, the study dsiireothes

the medical events had developedimsn 2009 and 2012; the claims database also

encompassed “existing, chronic and unrelated conditions .1d. .Third, the study did not

ascertain how long women had used the contraceptives between 2009 and 2012; it included, for
example, instances wieethe Mirena IUD “may have been discontinued after a brief period of
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control group of women who were not using the hormonal contraceptives at issue, or any such
contraceptives at allld. at 24. The study, stetated had not found a statistically significant
difference in the development of IIH between users of theot&bcontraceptives and Mirena.
Further, it had failed to assess whether the rate among users of Mirbaigh&sthan would be
expected in their population sample in gener&d.” She noted that no publishedidence had
shown a causal relationship between IIH and hormonal contracepdidf.

2016—Dr. Etminan’s letter responseln 2016,Dr. Etminan published a brief (1.5 page)
letterresposeto Friedman’s letter. That lettddy. Etminan acknowledged, haaised “some
guestions.”SeeMahyar EtminanRisk of intracranial hypertension with intrauterine
levonorgestrel: reply7 Therapeutic Advances in Drug Safety (201&t(267-28) (“Etminan

Letter”).13

time or before the disorder causing intracranial hypertension develolged?ourth, the study
did not consider when the Mirena IUD had been inserted: “A Mirena device insetiedesid
of the study period cannot be considered with equivalency to a device implantediedhie
study time frame,” and “[t]here are likely many women included in the databaseaevbasing
either the oral contraceptives or Mirena and were not capbeealise medication was
prescribed before 2009, yet the patients remained on the treatment of intiete§ifth, the
search terms used for this analysis “were even more egregious thaniist tmethodology,” in
that they included various conditions unrelated to hormonal contraceptives and Id. l1H.

12 Friedman also faulted the study’s authors for natlossng the “major and relevant conflict of
interest” of lead author Dr. Etminarhkis retention “as a medical expert for a lawsuit against
Bayer by the plaintiff's attorney who is suing the company for allegezbaa{lIH] related to
Mirena use.”ld. Friedman’s letter disclosed that she had been retained by Bayer as an expert
witness, and that, for that reason, she had earlier declined an invitation by thetpuemsw

the Etminan manuscript for publicatioid.

13Dr. Etminan’s letter disclosed for the first time, “potential conflicts of interetitat he is
“currently an expert on the Mirena/Intracranial hypertension litigatideh.’at 1-2. Although
Dr. Etminan later revealed it, his letter did not state which party (plaintéf$yétained mn as
an expert in that litigationld.
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As to hisDPA analysisDr. Etminan’s 2016 letter ated that, even limiting the search
terms used within the FAERS database to exclude conditions such as “cerebrélreddema
associated with IIH, there were still a disproportionate number of adverse agsatiated IH
for “women with Mirena.” Id. at 1. As to his cohort studypr. Etminanclarified and/or
defended his methodolod$. Finally, Dr. Etminan disputed “that there are no epidemiological
studies linking hormonal contraceptives to intracranial hypertension.” He notetutliess
(from 1990 and 1993) that he acknowledged “lacked statistical power,” and a 2015mask-c
study (a studyy Rai, et al, that previewed the Valenzuela study addressied) that Etminan
stated, hadounda statistically significant increase in IIH among women with intrauterin@ LN
use corpared to nonusers, but whidbr. Etminanacknowledged, didiot seem tdvave
adjusted for body mass index (BMI), a major confounder for this question.”

2016—Dbr. Etminan’s affidavit repudiating his findings Later in 2016Dr. Etminan
changed courseHe repudiated much of his study’s analysis. On December 17, 2@&t6, aft
being served with a notice of a deposition in a laneggiinst Bayethat is now part of this
MDL, Dr. Etminan furnished to counsel for Bayer a sworn affidavit retracting many of his
study’s findings.SeeDkt. 167-29 (“Etminan Affidavit”).

Addressing his study’s disproportionality analyfls. Etminan clarified that the study
had calculated “reporting odds ratios” (RORSs) for Mirena “versus all otbdupts in the

FAERS database“the comparator groyphe now acknowledgedhad not been limitetb oral

14 Dr. Etminan wrote that “[a]ll events in [the cohort] study were ascedadfter the

dispensation date for a Mirena prescriptiofd” at 1. In response to Dr. Friedman'’s critique that
the Etminan study had not compared the incidence of IIH among Mirena users withrea@huse
hormonal contraceptives, Dr. Etminan disclaimed interest in that comparigtie did not

have information on other covariates . . . . [T]he objective of the study was not to comepare th
risk of PTC with nonusers of hormonal contraceptive, but only to compare the risk of maxhcra
hypertension or papilledema with two oral progestsed contraceptivesl|d.
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contraceptive pills or any other specific produdd’ 11 34. Further compromising the results,
Dr. Etminanadmitied, the analyst whom he had used to extract data from that database

did not limit the groups compared in the FAERS DPA to reptidel age females.
Because the background incidence of intracranial hypertension is higher in
reproductive age females than in other demographic groups, failing to limit the
comparator group to reproductive age females can atrtificially inflate th fRIO
Mirena, as almost all Mirena users are reproductive age females. Therefore, a
proper analysis would be limited to women of reproductive age.

Id. 1 6. And,Dr. Etminan stated, the study’s DPA analysis might separately be flaweat:in th
| do not know if my analyst used unique cases, or instead used unique reports, for
the FAERS DPA. Because the same individual case can have multiple unique
reports filed in the FAERS database, using unique reports can result in individual
cases being counted more than once in the analysis. The proper analysis should use
unique cases, not unique reports.

Id. § 7. In sumDr. Etminan statedasto his study’sDPA analysis:
| have no basis to say that the results of the FAERS DPA would have been
statistically significant, or that the point estimate would have been great&.than
had the control group been properly limited to reproductive age females and had
the analysis mperly used unique cases rather than unique repamtseed, re
running DPA analysis of the FAERS data using OpenVidil sdftware and
properly limiting it to unique cases and women of reproductive age results in no
elevated ROR for Mirena, suggesting that intracranial hypertension anchlire
use are “likely not related.”

Id. { 8 (emphasis added).

As for his retrospective cohort study;. Etminan’s affidavit noted that it hatbt found
anystatistically significant difference in risk between Mirena aitder of the combination oral
contraceptive comparatorgd. 1 9. Dr. Etminan furtheexplained,’For neither the FAERS
DPA nor the retrospective cohort analysis did | have weight data (BMI ort neegght gain)
that would have allowed me to control for weight as a potential confounding variab&e as t

FAERS data do not generally provide BMI information for each case y 10.

Dr. Etminansummed up the implications of his revelations as follows.
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Based on the above, as the lead author of thiseartiacknowledgéhatneither of

the analyses in the article provide evidence that Mirena use increases thar risk f

intracranial hypertension Therefore, there is no basis to say, based on these

analyses, that the risk of intracranial hypertension with Mirena use obstig

risk of unplanned pregnancies.
Id. 11 (emphasis added}

2017—Dr. Etminan’s letter repudiating his findings In April 2017,Dr. Etminan
submitted another letter to the edit@eeMahyar EtminanRevised disproportionality analysis
of Mirena and benign intracranial hypertensj@Therapeutic Advances in iy Safety 299,
299-300 (2017) (Dkt. 167-3@)Etminan Second Letter”). The letter largely reprised the points
Dr. Etminan had made in his affidavit. It acknowledged that both of his 2015 analysesdtd fail
to “control[] for reproductive age[,] which has a strong correlation with|[1l 1d. at 1. In this
2017letter, Dr. Etminanadded “[A] n unstratified analysis by reproductive age can artificially
overestimate thagk of [IIH] with Mirena.” Id. at 1 (illustrating the point with datapnd he
further concededBased on the ageestricted analysis a signalrist detected with Mirena with
respect to [I[H] when child bearing age is accounted fold. (emphasis added)

(i) The Valenzuelastudy
The Valenzuela study was published in 208&eReuben M. Valenzuela, et a\n

estimation of the risk of pseudotumor cerebri among users of the levonorgestrel imeaute

device 41 Neuro-Ophthalmology 192 (201(Dkt. 167-64)(“Valenzuela”or the*Valenzuela

15 Elaborating on the conflict of interest he had by then acknowledgeBirBinan admitted in
his affidavit that at the time that he had “conducted these analyses and sulbraittédrt
publication, [he] was being paid by lawyers suing Bayer in cases allegingiteaa caused
users to develop idiopathic intracranial hypertension (1IH),” but that he had oluiseid that
relationship.Id. at  12.Dr. Etminan’s affidavit stated that while he had given sworn expert
testimony in that litigation, he had since withdraasan expert in those caséd. 11 12, 17.
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study”). A retrospective caseontrol study, it addressed the riskiibf amongcertainpatients in
Utah and Denmark®

In particular, the studgxamined whether IIH patients in these populations were using
LNG-releasing IUDs (principally Mirend),whether the use of such IUDs was associated with
an increased risk of 1IH, and whether IIH patients who used such IUDs had sgymspioms
different from those observed in IIH patients who did not use such [dDat 1-2. Towards
this end, the study compared theidence oflH amongreproductive age women who used
LNG-releasing IUDwith the incidence offH among reproductive age women who were not
using LNGreleasing IUDs.Id. at 2.

The Valenzuela studyitinda statistically significant correlation between a patient’s use
of an LNG-releasing IUD and the patient’s having IIH. However, the authgrbasized that
they had not found causation of IIH by use of an IUD, but merely a correlation betvestsvo:

Our investigation doesotindicate that an LNGU[D] [such as Mirena] can cause

PTC, and the number of women with an LNED] was too small to determine if

an LNGIUI[D] is anindependentisk factor for PTC. Although use of an LNG

IU[D] seemgto] be asociated with an increased risk of PTC, it is possible that this

observation occurred because use of an 4N{BP] is also associated with other

established risk factors that are known to be associated with PTC (e.g., ohbeésity a
recent weight gain). Thinalysis was also limited by the lack of temporal data to

16 The Utahcomponent of the study drew upon databases at the University of Utah, one of which
(the “PTC database”) included all patients who had received a PTC diagnosesetitd which

(the “Electronic Billing database”) included all women who had been billesh$ertion of
LNG-based IUDs.Id. at 2. The Denmark component of the study drew upon patient files at
Rigshospitalet Hospital and in the IIH database of its Ophthalmology Depdrtide

171n addition to Mirena, which had been approved in 2000, tienZuela study considered an
LNG-IUD that had been approved for use in Europe in 2012 under the trade name Jaydess, an
LNG-IUD that had been approved for use in the United States in 2013 under the trade name
Skyla, and an LNGUD that had been approved fase in the United States in 2015, under the
name Liletta.ld. at 1. Jaydess and Skyla are manufactured by Bayer affiliates; Liletta is
manufactured by Allergan plc.
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confirm that exposure to LNGJ[D] occurred prior to PTC symptownset or
diagnosis.

Id. at 4 (emphasis in original).

The Valenzuela study noted two possible explanations faraitrelation betwen IIH
and use of LNG-based IUDgd. at 5. One is that LNG causes increased intracranial pressure,
through arasyet undetermined biological mechanisid. at 5 The other

is that LNG does not cause increased intracranial hypertension, but that the PTC is

more likely to occur in the same population of women who are more likely to have

an LNGIU[D] recommendedo them by their physician. LN®J[D] is often,
although not exclusively, recommended for women who may have difficulty with
other forms of contraception. For instance, women with obesity, headache, and/or
polycystic ovarian syndrome are more likely to be intolerant to oral contraceptives

For this group of women, LN®J[D] may be better tolerated as a form of

contraception. This same group of women, with obesity, headache, and polycystic

ovarian syndrome, are also more likely to develop PTC. When interpreting the
findings presented here, it is also important to cardidat the risk analysis does

not acount for potential confounders.

Id. (footnotes omitted).

The Valenzuela study further noted that future research “may or may not e able
distinguish between these two possibilitiesd? As to possible futureraas of research, the
study noted that there are currently “no reliable animal models of PTC,” aralfghaspective
trial of LNG-IUDs in a population of women at risk for PTC “would likely be too costly and

would not settle the question of whether an LakBually causelIH].” Id. The authors added

that “[l]imitations of our study include the retrospective nature of the investigation and the

18 As to possible such mechanisms, the study stated: “It has been hypothesizBi@ticatild

cause increased intracranial pressure through a number of mechanismsmgnitamin A
metabolism or venous microthrombi, mechanisms that have both been previously proposed as
causes of PTC. Itis unclear why LNG would cause this syndrome but other imogest for

birth control would not. It is also unclear why exogenous LNG would cause this syndrome but
endogenous progestins (such as those associated with pregnancy) would not cause this
syndrome.”Id. at 45 (noting possibility that if L6 does cause IIH, it is “through another, as

yet unknown mechanism?”).
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relatively small number of PTC subjects with an LINGD] at the time of diagnosi$ Id. The
authors emphasized that “[o]ur findings are preliminary, and caution should beseceénc
applying this information to clinical practiceld.

The Valenzuela study concluded: “We do not recommend the removal of UNDEs
from women with PTC, as the benefit of effective contraception for these wdkebn li
outweighs the risk. Likewise, if a woman with PTC or at risk for PTC needs ceptian, an
LNG-IU[D] should still be considered as an effective form of contraceptitth.at 61°

C. Case and Alverse Event Repots

Outside of this litigation, two published case reports have addressed IIH in the cdntex
usage of LNG-based IUDs.

One2010reportfrom a doctodiscusedthe case of a 4gearold woman and noted
possible connection betwean LNGbased IUDand IIH. SeeH. Martinez, et al.Atypical
pseudotumour cerehr34 NeurcOphthalmology 255 (2010) (abstrgdiut seeCestari Rpt. at 14

(questioning whethdhis woman, who did not have headachepapilledema, maheDandy

191n litigating theDaubertmotions, Bayer identified what it argues is a methodological problem
with the Valenzuela results as to its finding of a correlation between use.biGaihJD and

IIH. Bayer noted that, as to each of the populations it studied, the Valenzuela studydhad use
different methods to determine the number of Mirena users in its case (IIH) aral Guotr

[IH) groups. Among the Utah population, for example, thearesers interviewed all [IH

patients to determine whether they had a Mirena implanted when their symptyans doed did

so regardless of when or where the Mirena had been implanted. In contrast, astah the
control group, the researchers included gragients who had their Mirenas inserted at the
University of Utah during the study period, thereby excluding persons who hadbblireserted
before the study began or whose Mirena devices were inserted outside theityrobérah
system. Bayer arguéisat this asymmetric methodolegyand a similar asymmetry affecting the
Denmark study—may produce an undercounting of Mirena usage in the control group, thereby
inflating the apparent correlation between Mirena usage and IIH. Thisr Begues, is relena

to the reliability of the proposed testimony of those plaintiffs’ experts wigmrethe

Valenzuela studySeeBayer Omnibus Br. at 17 n.9. The Court amplifies on this debate in
discussing th®aubertchallenge to Dr. Moyé, the first of plaintiffskperts who so rely.
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criteria for IIH and notig thatthe case report didot state whethehewoman was overweight
or had had recent weight gain or whether IUD use predatettie [IH symptoms).

A secondcase report, published in 2017, described an overweight woman who had
developed IIH approximately two years after starting use of Mirenaotéd that the woman,
soon before developing symptoms, had been prescribed a medicine, minocycline, that is
associated with IIH, and that the [IH symptoms had abated shortly afteirtbeycaiine use
(although not the woman’s Mirena use) had ceaSaF.J. Ros Forteza, et alinocycline-
induced intracranial hypertension in a patient with a levonorgestrel intrauterine device
Neurologia (2017) (letter to the editor) (in Spanish).

As to adverse event repsyBayer has periodically conducted “signal analysegarding
Mirena and IIH utilizing the adverse events reports in its pharmacovigilance database.

The most recent, and therefore the most comprehensive, was in October 2017 during
discovery in this cse. Bayer summarized the findings of this analysis in a submission to a
German regulator, BfArM. Bayer identifiedtotal of315reportedcases involvingymptoms
indicative of possibléiH symptomsamong users dflirena andan additional four cases
indicative of possible IIH symptoms involving Bayer’s more re&kytialUD product, which is
also LNGbased.SeeBayerBfArM Response at 445. Of those patients for whom weight data
is available Bayer reportednost were obesor overweight.SeeCestari Rpt. at 20. More than
60% of the 315 reported cases were in the form of lawsuits filed after DecemberS2@13.
Bayer BfArM Response df7, 45-46 As developed lategarious ofplaintiffs’ experts draw
uponcase reports whin this set in support of their conclusior3ee, e.g.Darney Rpt. at 24;
Fraunfelder Rpt. at 17-28oyé Rpt. at 34—-37; Plunkett Rpt. at 28, 34; Salpietro Rpt. at 30;

Wheeler Rpt. at 39.
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3. Studies of Other LNG-Based Contraceptive Devices

The Court next summarizes the existing studies and data bearing on the refationshi

between other LNG-based contraceptiaed IIH.
a. Combined Oral Contraceptives

Between 1984 and 1993, five epidemiological studies into IIH were conducted that
considered, among other issues, whether there was a link between combined @eegives
(those containing both estrogen and progestin) and®lIENG-containing oral contraceptives
result ina substantially higher rate of LNG circulating in the user’s blood streamdibes
Mirena. SeePlunkett Rpt. at 22 and Plunkett Dep94 (noting that NG-containing oral
contraceptives have LNG lels between 3,000-6,000 pg/ml, some 20-30 times more than in
Mirena).

All five studies failed to find a causal ligk. Two of plaintffs’ experts, Drs. Fraunfelder

and Darney, in fact, have acknowledgledt science has largetysprovema link between I1H

20 The studies were addressed to oral contraceptives generally as opposedjtefestfic
products. However, during the period covered by most of these studies, oral contraceptive
containing the progestin LNG were among the mostroon oral contraceptives on the market.
SeeB. Burt Gerstman, et allrends in the content and use of oral contraceptives in the United
States,1964-881 Am J. Public Health 90, 93 fig. 4 (1991) (Dkt. 13-

21 SeeKathleen B. Digre, et alPseudotumor cerebri and pregnan®# Neurology 721, 727

(1984) (Dkt. 167-23) (study examined charts of all women of reproductive age atdspital

who were admitted between 1966 and diagnosed with IIH; “[w]e found no significamedidée
between oral contcgptive use in patients with PTC and controls”); F. Jane Durcan, Ehal.,
incidence of pseudotumor cerebri: Population studies in lowa and Loujsi&narch

Neurobgy 875-77 (1988) (Dkt. 167-25) (study examined lowa and Nebraska patients in 1984-
1985 who were treated for IIH; study inquired about use of birth control pills and found that
“[t]here is no significant difference between our population of patients RiC taking birth

control pills and the general female population taking the pill”); Belinda Irelarmdl, €he

search for causes of idiopathic intracranial hypertension: A preliminary case-control gfidy
Arch Neurology 315, 316 (1990) (Dkt. 167-37) (study focused on patients in 1980-1990; study
found that “[g]uery of characteristics of prior oral contraceptive use lexv@a significant
differences in the following categories: ever using oral contraceptigeswhen use began, type

of oral contraceptives used, length of time used, and usage immediately prior taghtd<is or
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and combinedral contraceptivesontaining LNG SeeFraunfelder Depat 16 (agreeing that
“an association between oral contraceptives and IIH has been largely disprdaney Dep.
at43 (“My opinion is that [oral contraceptives] do not [cause IIH]Bayer’'s experts similarly
assess the state of such resea&e, e.g.Cestari Rpt. at 11 (“This lack of an association has
been consistently confirmed ..”)

b. Norplant

Norplant, a contraceptive product manufactured by American Home Products and its
subsidiary, Wyeth-Ayerst Laboratories, was approved by the FDA in 1990 and inttaduce
1991. Norplant released LNG from an implant placed in the woman’s arm. Norplantintarke
was discontinued in the United States in 2002 and globally in 2008, although a different implant
that releases LNG, Jadelle, is curremtigrketel by Bayer outside the United States. Norplant
contained substantially more LNG than Mirena and produced substantially lutgidridod
concentrations of LNGComparel997 Norplant Label, Dkt. 167-69, at 00055905 (216 witl)
Mirena Label at § 11.1 &mg);comparel997 Norplant Label, at 00055898 (327 = 119 pg/mL
after one yeanyith Mirena Label at § 12.3 (180 + 66 pg/mL after one year).

As variousplaintiffs’ expertsobservesee, e.g.Darney Rpt. at 22; Fraunfelder Rpt. at 16
Plunkett Rpt. at 34, Salpietro Rpt. at 28—29, during the period Norplant was in use, caseeral

studies noted an association or possible association between Norplant aBddlldhn B.

the correponding reference time”); GiusefBupra at 239 (study involved patients referred to
Tulane University medical school neuro-opthalmology clinic between 1982—-1988 who were
diagnosed with I1IH; “we found no association between IIH and . . . oral contraceysej®)]

Kurupath Radhakrishnan, et @pidemiology of idiopathic intracranial hypertension: a
prospective and case-control study.6 J Neuralgy Sci. 18, 24 (1993) (Dkt. 16%1) (study of
patients in Libya between 1982 and 1989 found “[n]o significant association . . . between IIH
patientsand . . . oral contraceptive use ?), see alsdall & Clark, supra at 440 (“No

consistent correlations have been found between visual outcome and . . . oral contraceptive use
steroid treatment, CSF opening pressure, duration or type of symptoms, and ghobnicit
papilledema.”).
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Alder, et al.Levonorgestrel implants and intracranial hypertensi®d®2 New England J. Med.
1720, 1720-21 (1995) (Dkt. 167-1BRAlder”) (letter to editorreporting the development of 1IH
in two women following the insertion of Norplant and identifying 56 additional possisies of
IIH; author, however, noteistence otonfoundimg factors and adds, “[LNG] may have
contributed to the onset of [IIH], or it may have had nothing to do with it”); A.J. Sunku, et al.,
Benign intracranial hypertension associated with levonorgestrel implaaténnals Neuralgy
299, 299 (1993) (Dkt. 167-63) (“Sunkuposter presentatiomeporting two women who
developed IIH while using Norplant; author concludes that further study is needetbtmine
whetherrelationship between Norplant and ligf‘etiological or coincidental); see generally
Diane E Wysowski & Lanh Greerfserious adverse events in Norplant users reported to the
Food and Drug Administration’s MedWatch Spontaneous Reporting Sy3fdebbstet
Gynecobgy 538, 540 (1995) (Dkt. 167-67) (“Wysowski & Green”).

Another study drawn from the FDA'’s adverse events database described 3@ oéport
women withsymptoms associated with IHat developed during Norplant use between
February 2001 and December 20@eWysowski & Greensuprg at 540. Of the 3@omen
the study notedill for whomweight data was available were obés® women)r overweight
(2 women). The study noted that the duration of time between the insert of the Norpldmet and t
onset of IIH symptoms had ranged from one to 17 months; that four patients had continued using
Norplantyetthe symptomsesolved; that 16 patients had the Norplant removed and the
symptoms resolved; and that six had the Norplant removed but their [IH symptoms a@bntinue
Id. The authors found the assembled data inconclusive. statg “[I]t is not possible to
determine whether Norplant, obesity or weight gain, or both factors aredrédethe occurrence

of [IIH] . . . . Epidemiologic research (casentrol or cohort studies) would be required to
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determine if a causal association between Not@ad . . . PT( exists.” Id. at 541. No such
studies of Norplant, howevesere eveconducted.SeeValenzuelasupra at 4 (“[T]hese
previous [Norplant] reports did not imply a causative role in the pathogenesis ¢j.PTC

Notwithstanding the absemof epidemiological studies, as a result of early adverse
event reports of IIH, Norplant’s manufacturer in 1993 voluntarily placed thaniolyy language
on Norplant’s label:

There have been reports idiopathic ntracranialhypertension in NORPLANT

SYSTEM users. . .. Patients with these symptoms, particularly obese patients or

those with recent weight gain, should be screened for papilledema and, if present,

the patient should be referred to a neurologist fur further diagnoses and care.

NORPLANT SYSTEM should be removed from patients experiencing this

disorder.
1997Norplant LabelDkt. 167-69) at 00055901A similar warning as to IIH has beerand
remains—included on the label of Bayer’s Jadelle product, an LNG-based implant that is not
currentlymarketed in the United StateSeeFraunfelder Rpt. at 15; Plunkett Rpt. at 9 n.7.

C. Other Contraceptive Devices Containing LNG

Finally, apart from the contraceptives reviewed abeMirena, combined oral
contraceptives, and Norplant and Jadelle—otleatraceptive devices have had Li&their
hormonal componentThose referenced in the expert reports include: (1) Kyleena and Skyla,
both of which are IUDs manufactured by Bayer (Skyla, approved in 2013, has an avieasge re
rate of 6 pg LNG/day forpto three yea;, while Kyleena, approved in 2016, has an aveirage
vivorelease rate of @g LNG/dayfor up to 5 years); and (2) Allergan’s Liletta, an IUD releasing
19.5ug LNG/day for up to three yesar Darney Rpt. at 7; Plunkett Rpt. at 9 n.8, 23¥¥Hheeler

Rpt. at 2. The parties have not drawn to the Ceattention studiesr case reports bearing on a

possible connection between these products and IIH.
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[l Bayer’'s Challengedgo Plaintiffs’ Expert Withesses

The state of research outsifghis litigation as to the general causation proposition
here—thatusingthe MirenalUD can caus@ woman to developH —presend a challenge for
an expert witness here who would so testify.

As the aboveeviewreflects to date, no prospective experiments have been undertaken
that sought t@addresghat question.Two epidemiological studiesaveexamined that question
but neither has found such causati@nesuchstudy,Etminan has been retracted to the extent
that it—based onts DPA analysis of repostin the FAIRS database-had initially found an
increased IIH risk amonilirenausers. And the surviving half ofélEtminanstudy (which
compared Mirena with oral contraceptiveg) not find any such increased risk. The other
epidemiological study (Vateuela) found a correlation between Mirena use and IIH. But it
found only that Inlanguage thatvarned against conflating correlation with causation, the
Valenzuelastudyemphasized thats finding of such &orrelation“doesnot indicate” that an
LNG-based IUD such as Mirena is an “independent risk factor” far Ridther, a Valenzuela
recognized, alternative explanations for the correlation between Mirena-hackHpparent—
notably, the confounding factors of overweightness and obesitygamproductiveage women
As to the other contraceptive products using LNG, five studies of combiakdontraceptives
haveaffirmatively found that these products, which contain notably higher amounts of LNG than
Mirena,do notcause IIH. And no study ls established a causal link between IIH and Norplant,
which also contained substantially more LNG than Mirena.

In the face of tis assembledhistorical recordwith no medical organization or regulator
or peefreviewed scientific literature having foutttat Mirena or any contraceptiveogluct
using LNGis a cause dfiH, an expert withes&ho would so opin@asto Mirenanecessarily

would break new grounia this litigation
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Each of plaintiffs’ seven expert witnesses reach this conclusitheir repors. None has
done so throughn experimentlaboratory workpr a new epidemiological stua his or her
own. Fou of plaintiffs’ expertwitnesss (Drs. Moyé, Plunkett, Wheeler, and Fraunfeldarjive
at this resultdrgelyby drawing upon xisting sources These include the Valenzuela study plus,
depending on the witness, some or all of the following: the repudiated portion of the Etminan
study; case reports regarding Mirena; case repegardng Norplant and other subdural
implants; and Norplarg warning label. Thesexperts also draw upomawly available source
of data: the case reporgarding Mirena first addad Bayer’'s 2017 signal investigation, which
wasmade available to plaintiffs in discoveryo varying degrees, each thesefour expertsalso
articulates a theorgs to a biological mechanidny which Mirena night cause IIH.

Plaintiffs’ remaining thre@xpertwitnesses (Drs. Darney, Johanson, and Salpietro) are
predominantly “mechanism” experts. Their reports each develop a éisesisiow, biologically,
use of Mirena magause IIH.

Bayer, for its part, argudbat plaintiffs’experts’proposedestimony isunreliable,
measured against the requiremdatsadmission of expert testimonyAs to the four experts who
rely largely on existing studies and ddayercontendsinter alia, that the alchemis elusive
by whicha witness can reliably find such causation where the sttidiesomprisethe expert’s
central source material havetrsm found. As to the three “mechanism” experts, Bayer contends
that their untested theories are based on conjecture, and often on mishandling théngrbalars
which they postulate causal mechanisms. OvdBalfercontends that, rather than reflecting
rigorous application to scientific methodologies, the conclissadreach of the seven witnesses
amounts to a nogeientificipse dixit

The Court’s analysis proceeds as follows.
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The Courffirst reviewsthelegal standardgoverning receipt of expertd@monyas set
out inDaubertand ensuing decisions.

The Courtthensummarizegach withesgroposed testimony arakssesseis against
these standardsThe Courtifst considerghefour withesses whoeach the conclusiomat
Mirena is a causoflIH based largely on existing studies and data. These witnesses describe the
multi-factor methodologies they useassessinthis evidence as, alternatively,;Bradford
Hill” andbr a“totality of the circumstanceghethodology.

The Court then considerse remaininghreewitnesses, whose reparts noted, largely
articulate theorieaboutbiologicalmechanisra by which Mirena might cause IIH.

A. Applicable Legal Standards

Trial courts serve as “gatekdepd,” responsible for “ensuring that an expe testimony
both rests on a reliable foundation and is relevant to the task at Haaddert 509 U.Sat597,
see alsdVills v. Amerada Hess Cor879 F.3d 32, 48 (2d Cir. 2004). Pursuarfederal Rule
of Evidence 702, the party seeking to adexperttestimony must show by a preponderance of
the evidence thafi) the expert is qualified, (ii) the testimonyhased on sufficient data, (iii) the
testimony is the product of reliable methods reliably applied, and (iii) the testis\ozlevant
and will assist the jury.

In Daubert the Supreme Court set out a list of rexdusivefactors that courtshould
consider in determining whether an expert’s methodology is reliabéseTdre: (1) whether the
expert’s technique or theory can be or has been tested; (2) whether it has beésdsiabpeser
review and publication; (3) whether there is a high error rate for the sqgetinique, and
whether there are “standards controlling the technique’s operation”; and (4) whetkgpert's
technique or thary is generally accepted by the relevant scientific commumaubert 509

U.S. at 592—94accordNimely v. City of New Yorik14 F.3d 381, 396 (2d Cir. 2005). Courts
39



also consider whether the proffered expert opinions were developed for the pufposes o
litigation. In re Rezulin Prods. Liab. Litig369 F. Supp. 2d 398, 420 (S.D.N.Y. 2009h re
Rezulinll™).

A proffered opinion may fail all foubaubertreliability factors and still be admitted.
Before admitting proposed testimomythose circumstnces, howevea ourt must “carefully
scrutinize,” pause, and take a “hard look” at the expert’s methodoMggna Perforation /
Daubert 169 F. Supp. 3d at 430, 448;re Methyl Tertiary Butyl Ether (MTBE) Prods. Liab.
Litig., 593 F. Supp. 2d 549, 564 (S.D.N.Y. 2008). “The flexibdeibertinquiry gives the
district court the discretion needed to ensure that the courtroom door remainsajoséd t
science while admitting reliable expert testimony that will assist the trier of fAotdrgianos v.
Nat’l R.R. Passenger Cor®B03 F.3d 256, 267 (2d Cir. 2002).

Experts can fail to me®ule 702 andauberts standards for various reaspnslating to
the expert’s qualifications and/or methodology:

Qualifications The witness simply may not be qualifiedaddress the area in question.
SeeFed. R. Evid. 702 (providing that in order to testify as an expert under Rule 702, a witness
must be “qualifiedas an expeivy knowledge, skill, experience, training, or education.To “
determine whether a witness qualifies as an expert, courts compare the areh imeitness
has superior knowledge, education, experience, or skill with the subject matter aiftbieedr
testimony.” United States v. Tin Yat Chi871 F.3d 31, 40 (2d Cir. 2004).

In determining whether the witness has the relevant experiemaes consider factors
including the degree to which that experience was developed for the litig&eene.q.
Mancuso v. Consol. Edison Co. of N967 F. Supp. 1437, 1443 (S.D.N.Y. 1997) (“We cannot

help but conclude that [the plaintiffs’ expert] was not in fact an expert . . . when heredbyi
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plaintiffs, but that he subsequently attempted, with dubious success, to qualify laisnseth by
aselective review of the relevant literature Pyohaska v. Sofamor, S.N,@38 F. Supp. 2d 422,
437 (W.D.N.Y.2001) (criticizing “litigationdriven expertise” where expert “relied upon the
plaintiff’s attorney to provide him with thelevant scientifiditerature”). Althoughextensive
experience can make up for an absence in specialized trafifrige witness does not possess
superior knowledgeeducation, experienger skill in the relevant areghe Court must exclude
his or her testimonySee e.g, Mirena Perforation / Daubert169 F. Supp. 3dt439 (excluding
witness with experience in engineering and biomaterials but without expenrehormonal
contraception).

Methodology A withess mayalsobe excluded if his or her proposed methodology is not
sufficiently rigorous.SeeNimely, 414 F.3d at 396 [R]eliability within the meaning of Rule 702
requires a sufficiently rigorous analytical connection between that methgduoidghe expert’s
conclusions.”). The followingare among the@rinciples thaguidea @urt’'s assessment of
reliability.

“To warrant admissibility, . . . it is critical that an expert’s analysis be relidlgeeny
step.” Amorgianos 303 F.3d at 267¢[N] othing in eitheDaubertor the Federal Ruled o
Evidence requires a district court to admit opinion evidéinads connected to existing data
only by theipse dixitof the expert.”Gen. Elec. Co. v. Joingb22 U.S. 136, 146 (1997)A
court may conclude that there is simply too great an andlgégebetween thdata and the

opinion proffered’to permit admissionld.

22 SeeMcCullock v. H.B. Fuller C9.61 F.3d 1038, 1043 (2d Cir. 1995) (admitting testimony of
a doctor who had practiced for decades in relevant area even though he was natist §peci
environmental medicine).
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Courts have found analytical gaps to be too great, for example,andnitical stepin a
prospective exped reasonings basel on a highly dubious analoggee, e.gMirena
Perforation / Daubert169 F. Supp. 3d at 439 (“Such a subjective comparison of muscle of a pig
heart to a female utergseatesimply too great an analytical gap betweendat and the
opinion proffered to pass muster under Rule 702&autbert” (quotation marks omitted)
Shatkin v. McDonnell Douglas Cor.27 F.2d 202, 208 (2d Cir. 1984) (rejecting expert
methodology based on an “apples and oranges” comparison).

An expert is, @irther,expected to “employ[in the courtroom the same level of
intelledual rigor that characterizes the practice of an expert in the relevant fi@diho Tire
Co. v. Carmichael526 U.S. 137, 152 (1999)Expert testimony should be excluded if it is
speculative or conjecturalBoucher v. U.S. Suzuki Motor Carg3 F.3d 18, 21 (2d Cir. 1996),
or where the proffered opinion is “based on data, a methodology, or studies that are simply
inadequate to support the conclusions reach®adrgianos 303 F.3d at 266.

“[W]hen an expert relies on the studies of others, he must not exceed thedimsitat
authors themselves place on the studp.te Accutane Prods. LiapNo. 8:04MD-2523-T-
30TBM, 2009 WL 2496444, at *2 (M.D. Fla. Aug. 11, 200#7,d, 378 F. App’x 929 (11th Cir.
2010) Mirena Perforation / Daubert1l69 F. Supp. 3d at 452 (sani@).

Opinions that assume a conclusion arevérseenginee]] a theory” to fit that
conclusionare similarly, inadmissible.Mirena Perforation / Daubertl69 F. Supp. 3d at 430;
In re Gen. Motors LLC Ignition Switch LitigNo. 14€CV-5810, 2017 WL 6729295, at *8

(S.D.N.Y. Dec. 28, 2017¥%ee alsd-aulkner v. Arista Records LL, @6 F. Supp. 3d 365, 381

23 There is, however, no requirement that an expert cite published studies that “unelyuivocal
support his or her conclusionsAmorgianos 303 F.3d at 266ee also Zuchowicz v. United
States 140 F.3d 381, 386-87 (2d Cir. 1998)Cullock 61 F.3d at 1043-44.
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(S.D.N.Y.2014) (“[M]ethodology . . . aimed at achieving one result . . . is unreliable, and . . .
must be excluded.”)n re Zoloft (Sertraline Hydrochloride) Prods. Liab. Liti@58 F.3d 787,
796-800 (3d Cir. 2017) In re Zoloft) (affirming exclusion of “conclusionlriven” analysis).
Finally, “an expert may not ‘pick anchcos€ from the scientific landscape and present
the Court with what he believes the final picture looks like.te Rezulin Prod. Liab. Litig.
309 F. Supp. 2d 531, 563 (S.D.N.Y. 2004n re Rezulin”). Where an expert ignores evidence
that is highy relevant to his conclusion, contrary to his ostatedmethodology, exclusion of the
expert’s testimony igvarranted.See id.

B. Dr. Lemuel Moyé

Dr. Moyé s a teined medical doctor with a Ph.D. in Comnity Sciences Biostatistics.
He basesis opinion hat Mirena is a caus# IIH on what he describes as an application of the
Bradford Hill criteria.

1. Qualifications

Dr. Moyé works as a tenured professor of biostatistics within the Department of
Biostatistics and Data Sciences at the Universifijexfas School of Public Health in Houston,
Texas. He became a licensed physician in Texas in 1984 and worked as a generah@ractit
for eight years.SeeMoyé Rpt. at 2. Dr. Moyé does not, however, hold himself out as an expert
in pharmacokinetics orfiarmacodynamics, specialties associated with expertise in developing
biological mechanisms for diseases. Moyé Dep. at 85-86.

Dr. Moyé has extensive experience in conducting large clinical trials and iagalyair
results statistically. He has been a Principal Investigator in a large Gsdibar study, a
Coordinating Center Principal Investigator in a study regarding thieneeeé of strokes, and is

currentlythe Coordinating Center Principal Investigator for the Cardiovasculbl Gsiapy
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Research Btwork. He has published numerous pesiewed articles about the studies he has
conducted, as well as several books on the use of statistics in me@erMoyé Rpt. at 23.

Dr. Moyé has also been hired as an expert withess on numerous oecastbe last
four years, he &s been deposed as an expert witness 14 tiBefserethis litigation he did not
have anyexperience related to Mirenandhe had limited exposure to IIH. Moyé Dep. at 85.
Outside of this litigation, he has never conducted research on LidNGt 8&—88.

2. The Bradford Hill Criteria

The Bradford Hill criteria deriverém a 1965 lecture by a British epidemiologist and
statistician, Sir Austin Bradford HillSeeDavid E. Bernstein]he Admissibility of Scientific
EvidenceAfter Daubert v. Merrell Dow Pharmaceuticals, Iné5 Cardozo L. Rev. 2139, 2167
(1994) (“In a celebrated lecture in 1965, Sir Austin Bradford Hill proposed nine Ztibeaid
scientists in deciding whether a reported association in an epidemioldgobaiscausal.”).
“The Bradford Hill criteria are metrics that epidemiologists use to distinguistsal cau
connection from a mere associatiotii’'re Zoloft 858 F.3dat 795. Thesecriteria®start with an
association demonstrated by epidemiology and then apply” eiginecriteria to determine
whether that association is caushi.re Breast Implant Litig.11 F. Supp. 2d 1217, 1234 (D.
Colo. 1998).

ThenineBradford Hill criteria are agollows.

Statistical Association[alternatively referred to as “Strength of

Association”]. There must be some degree of statistical association between a

cause and its effeci strong association (large in magnitude) is more likely to

represent causat than a weak association (small in magnitude).

Temporality. A cause must precede its effe@trength in temporality, such as
when a cause immediately precedes its effect, supports an inference of causation.
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Biological Plausibility . . . A cause aneffect relationship between exposure and
disease should be biologically plausible . . . with other information about the
disease or harm.

Coherence A cause and effect relationship between exposure and disease should
be. . . consistent with other information about the disease or Harm.

DoseResponse Effect.Causation is more likely if greater amounts of the
putative cause are associated with corresponding increases in the occurrence of
disease or harm.

Consistency. When similar findings are gerated by several epidemiological
studies involving various investigators, causation tends to be supported.

Analogy. Substantiation of relationships similar to the putative causal
relationship increases the likelihood of causation.

Experimental Evidence Causation is more likely if removing the exposure in a
population results in a decrease in the occurrence of disease or harm.

Specificity. When there is but a single putative cause for the disease or harm,
causation is supported.

Thompsonsupra at 58; see alsdn re Zoloft 858 F.3d at 799Y1oyé Rpt.at 16-20.

3. ProposedTestimony

Dr. Moyeé principallyrelieson the folowing materialdn applying tke Bradford Hill
criteria: (1) the Valenzuela study, (2) 3@sereports drawn from among the 3Hslverse event
reports as to Mirena and IIH noted in Bayer’s 2017 signal investigation, andBsy@mary of
that investigation in its BfArM submissio(8) a single pubsihed articlenvolving Norplant, and
(4) a review of literaturdvased upon whicBr. Moyé developsa theory as ta “biologic[ally]
plausibje]” mechanism.Moyé Rpt. a39; see id at 29—-43.He appliesthe nine Bradford Hill

criteria or factorsto that evidence as follows:

24 Some writings list biological plausibility and coherence as part of a singte.f@ee, e.g.
Melissa Moore ThompsogGausal Inference in Epidemiology: Implications for Toxic Tort
Litigation, 71 N.C. L. Rev. 247, 268 (1992). The Court heratsréhem as distinct.
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Strength of associatiorDr. Moyé baseshis findingof a “positive” strength of
associationMoyé Rpt. at 34, orthe Valenzuel@ohort study.Seeid. at 29-34. As noted, tkat
study reviewegbopulations in Utah and Denmarkr. Moyé concludeghat that, as to both
populations, th&alenzuela data revealathassociabn between Mirena and IIHThe relative
risk ratio(a measure of the létihood of IIH occurring in patients usimdirena compared to
those not usindlirena)for both populations was, tstates, statstically significant. Seed. at 31
(relative risk ratidor LNG-IUD group in Utah population was 7)68. at 32 (elative risk ratio
for LNG-1UD group inDenmark population was 3.90Dr. Moyé concedeshatthoseratios,
being derived from Valenzuela, did not control for the confoundiotpfs ofage or weight He
termsthat shortcomingregrettable.” Id. at 31. NeverthelessDr. Moyé concludesbecause the
relative risk ratiogparticularly as to Utadhwere substantial, “it would be unreasonable to assume
that the large odds ratios observed in the Utah cohort would be completely adumbrated by
adjustment for obesity and agdd. at 31-32. Thassociatiorbetween Mirena and IIH, he
staks,was“not likely to be overshadowed by any adjustment for confoundéds 4t 2.

In discussing this factoDr. Moyé alsoresponds t@ayer'sargument that the Valenzuela
study, independent of its not having contdlfor confounding factoysvascompromisedy
selectionbiasflaws in its choice of population®. Bayerhas arguethatthe Valenzuelatudy
ascertained Mirenasage differently between i1 (case) groups anitk non-11H (control)

groups, causing the study to undercount Mirena use in the control groups and tdireake

25 Selection bias occurs when different groups in a stugly ¢ase vs. control) have systematic
characteristics that distinguish them from the population intending to be studietiatitiet
results of the study are skewed by #hekaracteristics. Misclassification bias occurs when a
study participant is incorrectly placed with the wrong category or group.
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use appear comparatively more common among Itiéms. Bayer Omibius Br. at 16-17° In

his responsas tothe Utah population, DMoyé doesnot address whethenitasinappropriate

for Valenzuelao include certainypes ofpaients in the case but not the control group. Instead,
he stateshat“there is no perfect process by which one can ascertain exposure Stédys.”

Rpt. at 3127 In his resposeas to the Denmark population, IMoyé does noaddress whether

(as Bayer has claimgd had been wrong not tmnsiderthe amount of time betwedhe start of

26 In particular, Bayer has contended as to the Utah group that:

[l]n the Utah group, the authors used telephone interviews to determine whether
patients with I1IH (cases) had used Mirena when their symptoms began, regardle
of where (University of Utah versus elsewhere) or when (during the perityd
versus prior to 2008) their IUD was inserted. But for the control gitweyprelied

on billing records documenting only those patients whose Mirena was inserted at
the University of Utah during the study period, thereby missing patients who
received Mirena at sources like Planned Parenthood, community OB/GYN
practices, or oubf-state, or who had their IUD inserted before 2008 but were still
using it.

Bayer Omnibus Br. at 17 n.9. And, Bayer has noted as to the Denmark group that:

[l]n the Denmark arm of the study, the authors counted women with IIH (cases) as
Mirena ‘uses’ if their medical records indicated that they had a Mirena in place at
the time their IIH occurred, regardless of whether their Mirena was plaategttr

or some earlier year. Among women without IIH (controls), the authors éstima
Mirena “use” bydividing the number of Mirenas sold in Denmark in a single
calendar year (2014) by the female reproduetige population in the entire
country. As Mirena is used on average for more than one year, this difféyential
miscategorized women in the contr@s norusers, resulting in much higher
Mirena rates in the caseagip than in the control group.

Id.

27 Dr. Moyé notes a possible selection bias pointing the opposite way: Insofdeas\éta’s
selection criteria required the IIH patients to have been on a contraceptaiddast three
months before they developed IIH, the study, he states, might have excluded pdicetiere
exposed to LNG-IU[D], developed [lIH] shortly thereafter, but cannot recal tbetraception
history prior to LNGHD] S.” Id. This, Dr. Moyé states, might lead to@mderestimatiorof the
IIH cases.
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the patient’s Mirena usage and the patient’s manifestatiihl afymptoms Instead, he
respondgo Bayer's separate argument that the corgciportion of women using Mirena in
Denmark at the time is 10%, and not the 3.5% used by ValenZDel&loyé questions the
study on which Bayer’s 10% calculation was baSettl. at 33. Dr. Moyé ultimatelyconcedes
that,lackingthe underlying data the studiesed “it is impossible to determine the relationship
between the two and reconcile the apparent contradiction between the two pagetd.?® In
the endDr. Moyé states“selection and misclassification biases would need to be overwhelming
to reverse’his findingof an associatiobetween Mirena and lllh the twopopulations.Id. at
34. He observes thdthe consistency of the finding from two different populations is striking,
evenafter taking into account that the results are provided by the same investigator
Temporality Dr. Moyé findsthe temporality factor met, based case reports Bayer’s
2017 adverse events databaSeeMoyé Rpt. at 34—-37“Temporality requires thagxposure
occur before the diseas®t. Moyé notes and“[c]ases in the Bayer database demonstrate the
occurrence ofl IH] after the insertion of the Mirena devicdd. at 34. Dr. Moyé identifies 13
cases in that databafet hestatesshowedhatMirenahadlikely causedhe patient’s 1IH
symptoms.ld. at 34-36. Each, he contendeflected “a reasonable time relationship between
Mirena exposure” and the patient’s |IHt is unlikely,” he states, that the[lIH] would be

attributed to other facter” Id. at 37. Dr. Moyé drawsthesel3 example$rom the

28 Seelindh et al.,Contraceptive use in the Nordic counti®§ Acta Obstetricia et
Gynecologica Scandinavica 19 (2017).

29 Dr. Moyé does address Bayer's proposed “corrected” version of Valenzueath, whi
substituted, in lieu of the Valenzuela controls, Bayer’s own calculation based drodatavo
other studies. Disputing the usefulness of such data, Dr. Moyé notes that it had leetzdcol
for the purpose of a gmby-state study of Zika preparedness, not to enable a study involving
whether contraceptive use is linked to IIH. Moyé Rpt. at 30.
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approximately 36 case repotteat he revieweérom the Bayer databas®loyé Dep. at 231.1t
is unclear how the 36 cases were selecizd Moyé appears to have reviewed theither in the
order they were provided to hiby counsel and/or by reviewing a chart of all case repods an
deciding (based on criteria that are unclear) whiadxamine Dr. Moyé did not review all of
Bayer’s adverse event reports regarding Ilel. at 229, 231.

Biological gradient Dr. Moyé findsthat “there is a biologicaradient’—.e., that IIH
occurs more frequently in Mirena us&rsose LNG levels are highesteeMoyé Rpt. a39;id.
at 3739. He baseshis finding on three sourced) theValenzuelastudy (2) Bayer's2015
signal investigation, and (3) Bayer’'s 20BfArM response®® He explairs thata “biologic
gradient involves the presence or absence of a relationship between the exposypetentiad
hazard and the occurrence of the diseak.at 37. Dr. Moyé finds such a doseesponse effect
because (1in theValenzuelastudy,the average duration of exposure prior to symptom onset
was 22 monthg2) in Bayer's2015 signal investigation and its 2017 respond&fAcM ,
respectively 77.8% and 62.9% of the cases of IIH (with titoeenset informationpccurred
within the first two years opatients’Mirena exposureand(3) during the first two years of
usageLNG levels are the highest ambst variable Id. at 39. However, DiMoyé conceds
that he did not have tHall underlying data for the tim&-onset discussed in the Valenzuela

paper nor the median time to onskt. He therefore infes, based on the fact that the mean

30 Dr. Moyé also cites the Mirena label, and Bayer’s studies of ovarianasy/sitey relate to
Mirena and other hormoneleasing contraceptive devices, as supporting that the appropriate
way to analyze the biological gradient for IIH and Mirena is to look at themiatishortterm
exposure to LNG, as opposed to her cumulative exposure to LNG due tetonjlirena use.

Id. at 38—39. However, on the record before the Court, those materials do not indicate, with
respect to short-term exposure to LNG, a dose-response relationship with tesipectlThe
Mirena label is silent as to that point. And while Bayer’s study of ovarian isysts in

evidence, its analysis presumably addressed ovarian cysts, not IIH.
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exposure was less than two yedinat the majority ofIH casesaddressed thetedoccurred
within the first two years of the patient4irena use.ld.

Biological dausibility: Dr. Moyé proposes biological mechanisras tohow LNG
mightplausiblycausdIH. He embracean“androgentheory He positdhat LNG mimics “the
action of the mineralocorticoid aldosterone, thereby increasing sodium ion amdlovat&to
the central spinal fluid, and subsequently increasing CSF presddoy€ Rpt. at 40.Dr. Moyeé
doesnot develop this theoryinstead, he recitesine propositions for whiche stated there are
biomedical sourcesThesehe state, whenviewed in combination, support suatcausal
mechanism for Mirea. Id. Dr. Moyé includesa blanket citation to 40 academic articléd. at
40-41.

Coherence:Dr. Moyéfinds this factor met, becautiee biological mechanism he
endorses “relies on known science . . . and is therefore in concordance with modernamolecul
biology.” Id. at 41.

Consistency Dr. Moyé findsthis factor metpbecause the Valenzuedtudy had involved
two different populations and had used different protocols to select patients (heaithltats
census data in Denmarkid.

Specificity Dr. Moyé concedeshat IIH has multiple causeBut, hestaes,alternative
causes to Miren&an either be excluded, statistically adjusted out of consideration, or accounted
for in a multifactorial causation model.ld. He does nostatethat thisexercise has ever been
performedanywhere

Experimental evidenceln finding this factor meid. at 41-42Dr. Moyé reliesonfive
case reportdrawn fran the2017Bayer database. He teriese “representative” examples of a

“challengedechallengé—that is, a situation in which a patiet#veloped IIH while using
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Mirena, andhen aftertheMirenahad been removed, “either recovered or improved.’at 41.
Dr. Moyés exampleshoweverarenot representative die cases iBayers adverse events
database, as described in Bay&fArM report. That report statethat, of the 68 patients whose
Mirena had been removeahd for whom further information was available, 31 (or 46%) “did not
recover,” 23 (or 34%) had “improved,” and 14 (or 20%) had “recoverBdyerBfArM
Response at9. For an additional 128 patients, “no information on the further course of the
disease was providedd. In contrast, oDr. Moy€'s five case reports, four patients (80%) had
recovered, one (20%) had “improved,” and none “did not reco\geeMoyé Rpt.at 41-42.
Pressed in his depitisn on his claim that his fivease sample was “representativie;” Moyé
stated that he hadewed his sample as representatie¢ of theBayerdatabasehut of the

subset of patients whetlee “phenomenon of dechallenge was observetiiat-is where tle [IH
symptoms had disappearafier a Mirena was removeddoyé Dep. at 241.

Analogy In finding this factor met, Moyé Rpt. at 42—48, Moyé analogizeto one
published study of Norplant, by Wysowski and Green. He opiag supportedhat Mirena
causes IIH However, as noted earliehat studyis not anepdemiological study. It discusses a
collection of adverse event reports involving NorplaMysowskiand Greerconcluded that,
based on th evidence before theihwas “not possible” to dermine whetheta causal
association existdetween Norplant and [IHWysowki and Greensupra at 541.

4, Analysis UnderDaubert

Either explicitly or implicitly,Dr. Moyé findsthat each of the nine Bradford Hill factors
is met here. On that basis, he opitied use of the Mirena IUD is a cause of IIH.

Of the fourplaintiffs’ experts who reachetiis conclusion iy applyingthe Bradford Hill

or on a similar totalityof-thecircumstances approach, Dr. Moyé’s assessmiethe constituent
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factorsis, in the Court’s assessment, the most thorough and substantial. However, on inspection,
his analysis is flawed by serious methlodjical deficiencies. These include anweighted and
unmoored applicationfdhe nine Bradford Hill factors, &ilure toconsider known contrary

evidence, aontravention of principles whidbr. Moyéhas acknowledged should guide an
epidemiologist’s ingiry, aselecive use of case report data, a lack of qualification to opine on
biological mechanisms by whidflirena might cause IIH, and tlegation of the Valenzuela

study for propositions that it did not find. Und2aubertprinciples, hese flawsreviewed
below,makeDr. Moyé’s proposed testimony unreliable and inadmissible.

To begin, as appears undisputed, Dr. Moyé’s opinion does not satisfy any of the four
reliability factors identified irDaubert He has not tested his theory. He has not subjected it to
peer review or had it published. He has not identified an error rate for his applicatiemaie
Bradford Hill factos. And vetting of a multiactor inquiry to yield a numeric error rate appears
realistically impossible, as there are no “standards contrahegechnique’s operation.”
Daubert 509 U.S. at 594. iRally, the theory he advances in this litigation has not been
“generally accepted by the relevant scientific communitgl.”at 584. Quite the contrary:
Outside of this litigation, there is a complete absence of scholarship opining teaaMir for
that matter any LN@ased contraceptive, is a cause of IIH.

The Court therefore must take a “hard look” at Dr. Moyé’s methodol8gg Mirena
Perforation / Daubert169 F. Supp. 3d at 430, 449.

Such scrutiny is particularly warranted givien Moyé’s choice of methodologyAs
courts have recognized, it is imperative that expeiis apply multi-criteria methodologies such
asBradford Hill or the “weight of the evidence” rigorously explain how they esighied the

criteria. Otherwisesuch methodologies are virtually standardless and their applications to a
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particular problem can prove unacceptably manipelaBhther tharadvancing the search for
truth, these flexible methodologies may serve as vehicles to support a desirediooncl

As the Third Circuit has put the point: “To ensure that the Bradford Hill/weighieof t
evidence criteria is truly a methodology, rattiexn a mere conclusiesriented selection process
... there must be a scientific method of weighting that is used and explained.Zoloft 858
F.3d at 796 (quotation marks omittel)agistrini v. One Hour Martinizing Dry Cleaning.80 F.
Supp. 2d 584, 607 (D.N.J. 2002) (sanadfd, 68 F. App’x 356 (3d Cir. 2003). And as the First
Circuit has required, while the expert’'s bottom-line conclusion need not be independently
supported by each of the nine Bradford Hill facttis, analyzing the factors, separately and
together, the expert must employ “the ‘same level of intellectual rigor’ thanipéoys in his
academic work.”Milward v. Acuity Specialty Prods. Grp., In639 F.3d 11, 26 (1st Cir. 2011)
(quotingKumho Tire 526 U.S. at 152).

Accordingly, where experts have claimed to apply Bradford Hill, courts Ingisted on
a clear explication of the weighting assigned to the different criteriay Adnee also demanded
that the expert’s application of the individual criteria be performed with pragmer rf[T]he
specific techniques by which the weight of the evidence/Bradford Hill methoddagyducted
must themselves be reliable according to the principles articulaZabimert” In re Zoloft 858
F.3d at 796seeid. (“An expert can theoretically assign the most weight to only a few factors, o
draw conclusions about one factor based on a particular combination of evidlaecgpecific

way an expert conducts suah analysis must be reliable; ‘all of the relevawitience must be

31 SeeAustin B. Hill, The Environment and Disease: Association or Causatis@Proc. Royal
Soc’y Med. 295, 299 (1965) (“None of my nine viewpoints can bring indisputable evidence for
or against the caussndeffect hypothesis and none can be requiredsaseaqua nori).
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gathered, and the assessment or weighing of that evidence must not bey apbitraiust itself
be based on methods of science.” (quotitegistrini, 180 F. Supp. 2d at 602)). Insistence
upon such rigor guards against the pitfall of which Judge Seibel warned in exaxgar
testimony in the earlier Mirena litigation: “reversrgineering a theory to fit the desired
outcome.” Mirena Perforation / Daubertl69 F. Supp. 3d at 438ee alsd-aulkner, 46 F. Supp.
3d at 381.

Measured gainst these standard®;. Moyé’s report falls short

At the most general level, his report does not explain the weight that he attaahgf
the Bradford Hill criteria or address the relationship among them. Instefiddé&¢hatall nine
criteria support a finding that Mirena causes IIH. Indeed, he nowhere concedes théeaon c
even is only weakly supportive of a finding of causation. By leaving obscure idpet Weat he
attacheto eachof the nine Bradford Hill factorand the relatinship among thepDr. Moyé’s
approach effectively disables a finder of fact from critically evaluatisgvbrk.

To illustrate the point: A finder of fact might, for example, take issue with Dyeldo
assessment of the first factethe gating factor aétrengthof association. Dr. Moyeé finds
“strong association” baseaatincipally on the Utah component of the Valenzuela study. Moyé
Rpt. at 31. Dr. Moyé’s fellow expert, Dr. Wheeler, however, reaaltherent conclusion-he
concludes that, based tre Valenzueland Etminan studies, “there is no association
demonstrated.” Wheeler Dep. 200. And the Valenzuela study on which Dr. Moyé bases his
strengthof-association finding stopped well short of finding a strong association. Thesauthor
pointedly cautioned that “[a]lthough use of an LMED] seemgto] be associated with an
increased risk of PTC, it is possible that this observationratbbecause use of an LNG[D]

is also associated with other risk factors that are known to be associated @i(a.§., obesity
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and recent weight gain).” Valenzuela, atde also idat 5 (‘{l]t is also important to consider
that the risk analysisogs not account for potential confoundgrsA finder of fact might
therefore come to a conclusion other than that of Dr. Moyé as to strength o&thespperhaps
finding, for example, in between Drs. Moyé and Wheeler, that there is dcthtissaciation,
but only a weak one, between Mirena and IIH. Such a finder would then have to consider
whether the other Bradford Hill factors, if now viewed in the context of only a wea&tical
association, support a finding of causation. Dr. Moyé’s failure to weigh or exipdain t
relationship among the factors in his analysis, however, would disable such an inquiry.

Alternatively, a finder of fact might take issue with Dr. Moyé’s conclusitiat other
Bradford Hill factors supprt Mirena’s causation dfH. A finder might so conclude based on
concerns about proper methodology (including along the lines discussed below). Or a finde
might substantively disagree with Dr. Moyé as to particular factors. Sutiest Would then
need to assess whether to find general causation in the absence of certain@actdoyé’s
failure to weight factors or explain the relationship among them would precludgesgeissment,
too. Does Dr. Moyé’s conclusion of causation still stand if the Bradford Hibrfadtanalogy is
not found to favor that result? Or the factor of specificity? Or the factor ofstemsy? Or all
of the above—or yet other factors? Dr. Moyé’s unscientific “black box” approdshatiford
Hill review almost entirelyprevents the finder dact, or other experts seeking to validate or
check his work, from conducting a meaningful and informed review.

As to his assessment of individual Bradford Hill factors, Dry&@®mode of analysis,
too, departs repeatedly from reliable methodology. Egamplesamong othersllustrate the

point.
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As tothe Bradford Hill factor of analogy, this factor requires “substantiation of
relationships similar to the putative causal relationship.” Thompsonsuprg at 268. Dr.
Moyé elsewhere has acknowted this requiremenit. In this case, Dr. Moyé findbat ths
factor supports concluding thislirena causes |IH based on an analbgynakes$o Norplant.
But this analogy is founded on an unestablished hypothesis about Norplant. Asarczase
and-effect relationship between Norplant and hBls never been substantiatédo
epidemiological study of the relationship, if any, between Norplant and BHver been
conducted. Dr. Moyé bases his conclusion that Norplant causes IIH, and hence cdrabis the
for an analogy, solely on case reports discussing Norplant as reviewedtundihbysWysowski
and Green But these Norplant case reports, as Dr. Moyé admitted in his depositioralere
subject to confounding factors such as obesity and weight gain. Moyé Dep. at 270-72. And the
Wysowskiand Green study, on which Dr. Moyé reliekearly statd that this evidence falls well
short of establishing a causal relationship between Norplant anc&&BEWysowski and Green,
suprg at 541;see alsdReference Manualn Scientific Evidencat218 (Dkt.167-86)
(“Anecdotal evidence usually amounts to reports that events of one kind are followeenty
of another kind. Typically, the reports are not even sufficient to show associatiansédicere
is no comparison group.”McClain v. Metabolife Int’l, InG.401 F.3d 1233, 1254 (11th Cir.
2005) (“[C]ase reports raise questions; they do not answer them.”). In his depositigioyD
admitted that he is unable to opine that Norplant causes IIH, and that it is an open question
whether Norplant does so. Moyé Dep. at 56. Dr. Moyé’s analytic approach as toldlgg ana

factor, based as it is on “tliygse dixitof the expert,’Gen. Elec. C9.522 U.S. at 146—oan

32 SeeLemuel A. MoyéMultiple Analyses in Clinical Tria: Fundamentals for Investigators
389 (2006). (“Analogy: This would include a similarity to some okmawncauseeffect
association.” (emphasis added)).
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inaccurate account of the scholarship as to whether the analog product, Norplantldausses
thereforefoundationally unsound.

As to the Bradford Hill factor of specificity, this factor inquires into the nurobbeauses
of a disease. As Dr. Moyé explainetlhe greater the number of causes of a disdasetlie
moremultifactorial the risk factors causing the disgaee more nonspecific the disease is, and
the more difficult it is to demonstrate a new causal agent is involved in the productien of t
disease.” Moyé Rpt. at 19n finding the specificity factor satisfied, Dr. Moyé devbteo
sentences to his discussion. In the first, he adhmats{lI IH] has multiple causes.ld. at 41. In
the second, he statdst the alternative causes(, all but Mirena) “can either be elided,
statistically adjusted out of consideration, or accounted for in a faattrial causation model.”
Id. Dr. Moyé’s reliance on this conclusory statement as a basis for fitttergpecificity factor
met, too, departs from rigorous methodology. Moyé desnot cite any study in which any
such statistical adjustmenas actually been performed @®to isolate Mirena as a cause of IIH,
as distinct from other factors. His conceptual point about the potential to excludatalee
causes isat besttheoretical. And the one epidemiological study on which Dr. Moyeé relies in
his Bradford Hill analysis, Valenzuela, did not undertake any such statedjcstment. On the
contrary, it pointedlyisclaimedany finding that Mirena causes IIH, on account of confounding
risk factors prevalent among the dominant population of Mirena uSee/alenzuela at 5
(“When interpreting the findings presented here, it is also important to corisaiéné risk
analysis does not account for potential confounders.”).

As to the Bradford Hill factor of consistency, it tendsequire “similar findings . .
generated by several epidemiological studies involving various investiagesThompson,

supra at 268;see alsdReference Manual on Scientifitvidenceat 604 (“It is important that a
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study be replicated in different populations and by different investigators lzetanesal
relationship is accepted by epidemiologists and other scientists.”). Dé Moyedhat the
Valenzuela study “satisfies the consistency metric,” because Valenzuelaeteddido separate
populations. Moyé Rpt. at 41. These studies, however, were conducted by the same
investigators®®> More problematic as a matter of methodology, neither cohort study in
Valenziela found wiat was “important—“a causal relationship.” Reference Manual on
Scientific Evidencat 604 Even accepting Valenzuela as containing “similar findings” from
multiple epidemiological studies, Dr. Moyé’s finding that the consistency metscsatisfied
ignores thevery limited pointthatthe studies addressed and on which they were therefore
consistent. The studies were consistent only as tiathef a correlatior-subject, as
Valenzuela repeatedly pointed out, to potential confoundeetween Mirena andH. They
explicitly disclaimed a finding of causality.

Finally, as tathe Bradford Hill factor of biologic plausibility, Dr. Moyé bases his finding
that this factor was satisfied on his conclusion that a mineralocorticoid (dBijytby which
Mirena cases IIH is plausible. He posifsat LNG mimics “the action of the mineralocorticoid
aldosterone, thereby increasing sodium ion and water flow intcetiebralspinal fluid, and
subsequently increasing CSF pressure.” Moyé Rpt. ate@dloyé Dep. 249°Q: As |
understand what you have written in your report you rely on the MR theory; othatt?”

A: Correct. Q: Not the androgen receptor theory? AlNdt iscorrect.”) But, as Bayer rightly

argues, Dr. Moyé—a medical doctor who doubles asfegsor of biostatisties-is not qualified

33 This shortcoming would not independently require exclusion of an otherwise methodbjogical
soundBradford Hill analysis at trial SeeReference Manual on Scientific Eviderate504(citing
Smith v. WyetiAyerst Labs. C0278 F. Supp. 2d 684, 710 n.55 (W.D.N.C. 2003), for the point
that replication is difficult to establish when there is only one study that hagpbdermed at

the time of trial, and that this may satisfy the “legal standard”).
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to opine about &iological mechanism byhich Mirenamight cause I[IH. Dr. Moyé is not
educatd in the relevant disciplinepharmacokinetics and pharmacodynamics. Moyé Dep. 85—
86 (“Q: Do you hold yourself out as a pharmacokinetics expert? A: No. Q: Do you hold
yourself out as a pharmacodynamics expert? A: No.”). He is not trained icodpyge either.

And plaintiffs have not come forward with evidence that Dr. Moyé has acquiredesuiffic
practical experience in these areas to make up for his lack of relevant educttamirag.

Before this litigation, Dr. Moyé had not conducted research on LNG generatlh its hormonal
impact on MR receptordd. at 85, 262. Dr. Moye, instead, provides a blanket citation to 40
academic articles, none of which address Mirena, to support his finding of biblagicsibility
based on an MR mechanism.

Simply stated, byany measure)r. Moyéis unqualified to give an expert opinion as to a
biological mechanism of causation of IIH. His lack of qualifications to so opinesmake
unreliable not only Dr. Moyé’s assessment as to biological plausibilitgtthe MR mechanism
is a biologicdly plausible one. It also compromises his assessment of the companion Bradford
Hill factor of coherence, because Dr. Moydithat factor met explicitly based on his
assessment thdi¢ mechanism he had endorsed is a coherentSeeMoyé Rpt. at 41The
mechanism of Jlincreased egress of Na+ ion and water flow into the CSF from the choroid
plexus producing CSF, and 2) decreased fl@ither by decreased activity of carbonic
anhydrase, or reversal of the effect of steroid hormones that mimic adohesie the MR can
reduce the symptoms piiH] does not contradict known science.”)

Common to Dr. Moyé’s misapplications of the above Bradford Hill factorsds tach
of Dr. Moyé’s departures from settled and rigorous methodology féversame outcome. Each

enables him to find that the Bradford Hill factor at issue supports concluding that Mgena
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causeof IIH. At bottom,as the Supreme Court instructediaubert experttestimony “must be
supported by appropriate validatiom-es good grounds, based on what is knowD&ubert

509 U.S. at 590 (internal quotation marks omitted). Dr. Moyé’s unidirectional misdjgpiiod

a series of Bradford Hill criteria is concernirgt is ared flag. Rather than suggesting a

scholar’s considered neatrengagement with the general causation question at hand, it suggests
motivated resultdriven,reasoning.See Faulkner46 F. Supp. 3d at 381 (“[M]ethodology . . .
aimed at achieving one result.is unreliable’).

Yet other methodological lapses ajgeclude, as unreliable undeaubert Dr. Moyé’s
proposed testimony.

For one, Dr. Moyeé ignores scientific standards that he has conceded governsniiarie
general causation. In his deposition, Dr. Moyé agreed, for example, waincgidely acepted
principles of medical research. One is that case reports do no more than rgissstion of a
causal connection between a drug and a disdasg cannogestablish cawion. Moyé Dep. at
272. A related principléhat he acknowledged that,to prove general causation, observational
studies, such as a case control study or a cohort study, generally aredregeeédat 125
(agreeing that a single observational sttidjarely, if ever. . .persuasively demonstr§g¢a
causeeffect relatonshig); id. (agreeing thatit is important that an observational study be
replicated in different populations and by different investigators befoaesal relationship is
accepted”).

Dr. Moyé’s report isunfaithful to these precepts. Dr. Moyé finds causation of IIH by
Mirena in the absence of any of the sorts of studies that he comymumallyarerequired. As
to studies, he relies solely on the Valenzuela study, a retrospective epatgoal study which

stopped well short of finding causation, recognizing that it had not controlled for major
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confounding variables such as obesity and weight gain that are prevalent bothli&mong
patients and the population of Mirena users. In his deposition, Dr. Moyé admitted Vi&Enzue
limitations. See, e.gMoyé Dep. at 215 (“Q: Would you conclude causation with just the results
of Valenzuela standing alone? Mo, sir, | would not.”);id. at 216 (“I think an appropriate
statement would be to say that it's possible that HN{®] causes PTC, but this study doesn’t
show it.”). And Dr. Moyé also appearsridy on case reports for more than merely raising a
guestion about whether a causal relationship between Mirena and IIH existesl repant, Dr.
Moyé uses case reports (and a study aggregating quattsjealmost exclusively to establish
three of the nine Bradford Hill factors: experimental evidence, temporaldyarzelogy. See
Amorgianos 303 F.3d at 26@affirming exclusion of proffered expert who “falfl] to apply his
stated methodology reliapto the facts of the case”) (internal quotation marks omit&algov.
Sandoz Pharm. Corp244 F. Supp. 2d 434, 561 (W.D. Pa. 20@3Xcluding experts “[b]ecause
consistency is a hallmark of the scientific method [and] plaintiff's experss beurequied to
satisfy their own standards of reliability9f. Kumho Tire C9.526 U.S. at 152 (expert is
expected to “empldy in the courtroom the same level of intellectual rigor that characterizes the
practice of an expert in the relevant field”).

Dr. Moyéalso choosesot toconsider evidence that undercuts his opinionteskally
very materially. Thiss a separ&e methodological failing. Isimost strikingly apparent r.
Moy€'s consideration offte analogy factor. Dr. Moyé eledtsanalogize to Niplant. As to
Norplant, he drawen isolated case repts canvassed in a study (WysowaRkd Greepthat
disclaimed a finding of causation. He also analogiaesse reports in which, he stta

relationship was indicated between IIH and “elevated testosterone levelyé afl4243. As
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to this factor, he thus is willing to range outside the area of LNG-containiaguietine
devices, considering case reports as to other products and other hormones.

In so doing, however, Dr. Moye, tellingly, dogst consider an analodpetween Mirena
andother LNGcontaining contraceptive drugs: combined oral contraceptives containing LNG
Consideration of those products stood to seriously undefmindoyés conclusion. As noted,
five epidemiological studiesalve uniformlyfailed to demonstrate a link between such oral
contraceptives and IIH, even though LNG-containing oral contraceptives ggmerakin far
higher doses of LNG than Mirena, and IIH. Whatever the scientific distinctionsiiiat have
been made between oral and initarine delivery systems for LNG, these studies demanded Dr.
Moyé’s considerationYet Dr. Moyé does nateview them Moyé Dep. at 51-52.

Dr. Moyé’s decision to brush aside these epidemiological studies, while anajag a
different medical device and a different hormone based exclusively on cads,répparts from
reliable, rigorous methodology. “[A]n expert may not pick and chomse the scientific
landscape.”In re Rezulin Prod. Liab. Litig309 F. Supp. 2dt563 (internal quotation marks
omitted);see also MTX Commc’ns Corp. v. LDDS/WorldCom, 2 F. Supp. 2d 289, 293
(S.D.N.Y. 2001) (excluding expert who omitted “major variables” from his analysis;

Bextra & Celebrex Mktg. Sales Practices & ProdalbilLitig., 524 F. Supp. 2d 1166, 1176 (N.D.
Cal. 2007)“In re Bextrd) (“[R]ejecting or ignoring” unfavorable evidence “is not ‘good

science”). 34

34 A separate issue with regard to disregarding contrary evidence is pidsgme Moyé’s
treatment of the Etminan study. Like other plaintiffs’ expddis Moyé does not consider
Etminan’s retrospective cohort study—the portion of Etminan’s work as to Miren#-hticht
has not been repudiated. As noted, that study did not find any statisticallycaigindfifference
in IIH risk between Mirena and otbined oral contraceptives. Bayer argues that Dr. Moyé’s
failure to consider this study was a separate lapse.
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Finally, Dr. Moyé’s sampling of case reports—which played a central rols ireportat
various points—is performed in a manner not bespeaking scientific rigor or neutrality. Rather
than selecting case reports through random sampling or by a represemtasts/gection, Dr.

Moyé appears to draw the case reports that he coagider those presented to him by counsel

or from a spreadsheet whose design is elusive. This skewed methodology has obvioa$ potenti
to yield a skewed sample and result. Relatedly, Dr. Moyéesdinosen “dechallenge” cases are
unrepresentative of the much larger sample coveyedeoBfArM report; and the examplegs
choosedended to favor his tmm-line causation conclusiofi.

Dr. Moyé’s failure to apply neutral selection methodology as amonganestdotal
evidence isunscientific. Viewed in combination with the other deficiencies noted, thisdaili
too, supports excluding his testimonyee U.S. Info. Sys., Inc. v. Int'| Bhd. of Elec. Workers
Local Union No. 3AFL-CIO, 313 F. Supp. 2d 213, 235 (S.D.N.Y. 2004) (excluding expert who
relied on based sample of datdpowe Btm't, Inc. v. William Morris Agency, IncNo. 98 Civ.
8272 (RPP), 2003 WL 22124991, at *3 (S.D.N.Y. Sept. 15, 2003) (shmtejee Auto. Ins. Co.

of Hartford, Conny. Electrolux Home Pragl, Inc, No. 10€CV-0011 CS, 2012 WL 6629238, at

The Court agrees with Bayer that a complete analysis by Dr. Moyé ouuneat least
considered this scholarship, particularly insofar @sifan is just one of two epidemiological
studies (the other being Valenzuela) of Mirena and IIH, and insofar as theaktsnstudy’s
conclusion in the retrospective cohort study was contrary to the interests tiftteh party
that had retained Dr. Etminan. However, given Dr. Etminan’s unusual and dramatiatiepudi
of the other half of his study, the Court regards Dr. Moye’s decision not to coasideart of

the Etminan study as more understandable and defensible than his other methodailogysal
The Court’s rulings excluding Dr. Moyé and plaintiffs’ other proposed generattaugxperts
do not depend on these experts’ failure to consider the Etminan retrospective cohort study.

3% Although collections of adverse event reports are often inherently sketheg-+eflect the
particular experiences and reporting impulses of the doctors, lawyers, argivdtibechoose to
make reports-it is reasonable to expect a scholar presented with a collection of such teports
use neutral principles iselecting among them. Cherrypicking among thisks compounding
the skew.
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*2 (S.D.N.Y. Dec. 20, 2012) (“Potential sample bias is a subject for cross-examjratd goes
to the weight, not the admissibility, of the expert testimony.”)

In conclusion, Dr. Moyé’s proposed testimaagompromisedy a range o$erious
methodological flaws. It fails to meet the standard for reliability requoyddaubert The
Court musiexclude it.

B. Dr. Laura Plunkett
1. Qualifications

Dr. Plunkett is a pharmacologist and toxicologist with more than 20 years’ exqeene
those fields. She received her B.S. in 1980 from the University of Georgia and a Ph.D. in
pharmacologyn 1984 from the University of Georgia, College of Pharmacy. Plunkett Rpt. at 1.
She has worked as a Pharmacology Research Associate Training (PRAT) feHewNational
Institute of General Medical Sciences (approximately two years), an @&gdiiofessor of
Pharmacology and Toxicology at the University of Akas for Medical Sciences (almost three
years), and a consultant for ENVIRON Corporation (almost eight yelarsjt 1-2. Dr.

Plunkett has also served as a consultant for Integrative BiostrategiesFdnakatt &
Associates.ld. Her professional caee has consisted predominantly of working as a paid
consultant, including substantial service as a compensated eSpeRlunkett Dep. at 351
(expert work made up about 55% of her income in 2016). In the last five years shéifiex$ tes
approximately65 times. SeePlunkett Rpt. at App’x C.

Dr. Plunkett has experience “examining the risks associated with exposure to reormone
and the risks associated with altered hormonal status in worteerat 2. However, she is not a
medical doctor. She has neither published on IIH nor spoken about the disease to doctors who

treat it. Plunkett Dep. at 111-12.
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2. Proposed Testimony

Dr. Plunkett’s proposed testimony can be divided into two parts: (1) a discussion of the
pharmacokinetics of LN@eleasing contragtives, and (2) an application of the Bradford Hill
methodology, Wich she alternatively describas a “weight of the evidence” analysis, with the
conclusion that Mirena causes IIH.

a. The Pharmacokinetics of LNG

Dr. Plunkett’s discussion of the pharmairwiics of LNG inforns her application of the
Bradford Hill methodology. Because Bayer either concedes or does not saligtantitest
most of this discussion, the Court highlights only Dr. Plunkett's major points.

First, Dr. Plunkett discusses théfelience between “free” LNG and total LNG. She
assertghat free LNG levels should be used to access a patient’s exposure and response to the
hormone. The vast majority of LNG in the blood stream is not “free” floatingeddsthe
states, upwards of 98% of LNG is bound to plasma proteins (specifically albumin amekia ¢
protein called steroidlormone binding globulin). However, she stald$G’s effects are not
generally created by such bound LNG. Rather, they are created by “fr&ativating
nuclear hormone receptors. Thus: “It is the free or unbound LNG levels thattedbesawith
the biological responses observed in humans, not the total level of LNG in blood.” Plysikett R
at 7.

Dr. Plunkett also stasethat, although free LNG levels for Mirena are lower than the
levels associated with other LNi@leasing contraceptive devices (such as Norplant), the LNG
levels in the blood of patients using such devices overlap with the levels observedia Mire
patiens. This overlap, Dr. Plumeht assertgustifies analogizing Mirena to Norplant and other

LNG-containing contraceptive devicekl.
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Dr. Plunkett notethat LNG is a progestin, which mimics the effeof progesterone.
She observes that, relative to other progestins, LNG i®gadic, meaning that it can bind with
androgen receptors. However, Dr. Plunkett notes, discerning a mechanism to teplai
pharmacological and toxicological effects of progestins like LNG is extyecoehplicated.Id.
at 16-12.

b. Application of Bradford Hill

Dr. Plunkett applies the Bradford Hill factors, as follows.

Strength of associationDr. Plunkett frame her discussion of this threshold factor by
quoting Sir Bradford Hill himself, to the effect that a scholar “must not be tog teaismiss a
cause and effettypothesis merely on the grourttisit the observed association appears to be
slight,” id. at 26 (citation omitted), and that “[n]o formal tests of significance can ahswe
whether there is ‘ecause and effect relationshipd’. Dr. Plunkett then opindbat three studies
in the scientific literature “show[] that exposure to LNG from LNG intraugedrug products
has been associated with an increased risk of intracranial hypertensiost27. These were:
(1) Etminan, (2) Vanzuela, and (3) Rai et al’he Relationship Between the Levonorgestrel-
Releasing Intrauterine System and Idiopathic Intracranial Hyperten&gvO (2015) {Rai
poster boargresentationf. Beyond citing these studies, Dr. Plunkett does not discuss any
them in more than a sentence. As to the Etminan study, Dr. Plunkett acknowthedgafier
Etminan’s 2017 letter to the editor that factored in age-adjusted results, e oéhis
retrospective cohort study “were no longer statistically sigmifi¢ Id. Nevertheless, she wes
of the three studies:

These human studies are an important piece of the walighe-evidence for LNG

exposure with Mirena and PTC, as they have shown a statistically signiislant

of PTC when women are exposed to LNG drug products, including intrauterine

devices such as Mirena. | used these human studies as part of myof«tighit

evidence assessment.
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Id. Dr. Plunkett’s report does not mention or contend with the fact that the Valenzuglaatud
explicitly disclaimed dinding of acausal conection between IIH and Mirena. Nor does Dr.
Plunkett’'s reporhote that the Rai poster presentation was a preview of the Valenzuela data
presented prior to its 2017 publication and thus was substantively the samesstadignauela.
In her deposition, Dr. Plunkett conceded those facts. Plunkett Dep. at 136—37, 165—66.
Temporality In finding this factor satisfied, Dr. Plunkett statieat she reliesn three
studies which, she stated, had “addressed” temporality (by Valenzuela, Ralidandnd on
three case reports drawn from the Bayer database. Plunkett Rpt. at 28. Beyadfythiglémése
materials, however, Dr. Plunketbesnot address their contents. The Valenzuela autfoors,
instance specifically noted in their publication that they lacked temporal da¢aValenzuela,
supra at 4 (“The analysis was also limited by the lack of temporal data to cohfatrexposure
to LNG-IU[D] occured prior to PTC symptom onset or diagnosis.”). And Rai, as noted, was a
precursor to Valenzuela and based on the same data. The third publication shg Altesr,
was a letter to the editor that discussed two cases of IIH which arose iamMNarpés after the
Norplant’s implantation. Thelder authors disclaimed any causal findingidlorplant] may
have contributed to the onset of [IIH], or it may have had nothing to do with itlér Auprg at
1721. Dr. Plunkett’s report does not note thexkhimer. As to the thremase reports Dr.
Plunkett citestwo involved Mirena and one involved SkyfaWhile the Court assumes
arguendathat the patients described in these reports developed IIH symptoms aftiee giaay

use of the LNGsased contracept product, Dr. Plunkett's report does not so stadte.at 28.

36 Skyla is marketed in Europe as Jaydess. Dr. Plunkett incorrectly statesytiestisland
Jadelle are the same product. Plunkett Rpt. at 30. Jadelle iglarsudl contractivemplant,
similar to Norplant, which is placed in the arm. Skyla is an intrauterine device.
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Biological gradient Dr. Plunkett quotes Sir Bradford Hill in framing her discussion of
this factor, in recognizing the “difficultjof] secur[ing]somesatisfactory” data to permit
assessmnt of a doseesponse effectld. In finding a possible such effect with respect to
Mirena and IIH, Dr. Plunkett statdgat she reliesn three sources: (1) a 1992 article (V. Brache,
et al.,Free Levonorgestrel Index and Its Relationship with Luteal Activity During Dengy
Use of Norplant Implant$8 Soc'’y for the Advof Contracepgbn 319 (1992) (“Branche”);

(2) Bayer’s 2015 signal investigation; and (3) the Mirena 2017 signal assesdrherranche
article, according to Dr. Plunkett, had shown that in the first two years of kNGsere, free
LNG levels are higher than they otherwise would be. Plunkett Rpt. at 29. Dr. Plumdtstthdit
probative of a biological gradient, because approximately 75-80% of the IIH advergs in
Bayer’'s 2015 signal investigation had been reported during the first two yearssobMse.ld.
at 29. As for Bayer’'s 2017 signal assessment, Dr. Plunkett itdbes, compared the reporting
frequency for 1IH in Mirena and Skyla, which releases substantially_d&sthan Mirena. The
reporting frequency of 1IH for each product was the same, which might seem &sisu2y
Plunkett acknowledges, the lack of a biological gradiéhtat 30. However, Dr. Plunkett
rejecs that conclusion. She notibsit there is “variability in LNG pharmacokinetics with both
products, which would affect the levels of LNG in the blood achieved from patienig¢atpat
and confound any attempt to identify a dose-response for LNG exposure and filthans.

Id. She also ventures that adverse events as to these drugs may have been $ygmifitknt
reported, a phenomenon particularly likely as to “drugs that may have been onkbefarar
many years.”ld. She ultimately concluddkat “the available doseesponse data provide
support for the cause and effect assessment in terms of showing that incneglseaf lENG in

blood are more likely to be associated with adveftectsgenerally.” Id. at 31. However, she
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acknowledges‘[u]nfortunately, no dose or blood level threkhthat is associated with an
increased risk of [IIH] has been identified to datéd”

Biological plausibility Dr. Plunkett embraces the “androgen theory”@/LNG might
cause IIH*" She does not, however, articulate a proposed mechanism to support that theory, as
had Dr. Moyé. Instead, she cilésrature that she contesdound a link between [IH and
androgens.See idat 31-32; Plunkett Dep. at 311-16. Although acknowledging that LNG is a
progestin, not an androgen, she ternas “androgeni@rogestin.” Plunkett Rpt. at 32.

Coherence Dr. Plunkett does not cite any sources as to this factor, which she addresses
in a short paragraph. Instead, she refiefser discussion of the biological plausibility that
Mirena causes IIH, in that IIH “has been linked with androgenic activity.at 33. She also
cites“human epidemiological data” as to Mirena and IIH, apparently although natigypl
referring tothe Valenzuela and Etminan studies. “[T]he data reported” in those studies, she
states, “are consistent with what is known about the etiology of [IIHgl”

Consistency Dr. Plunkett describethe consistency factor as turning on “whether the
associabn being investigated has been seen repeatedly by different people, in different
circumstances, and/or at different time$d: at 27. She concludehat this factor imet, citing,
although not further discussing, (1) the Valenzuela and Etminan st(#}issyeral Norplant
studies reviewed earlier (Wysowski & Gresnprg Sunku,suprg Alder et al.,suprg and RA.

Tang, et al.Pseudotumor Cerebri Associated with the Norplant Contraceptive Device
Investigative Ophthalmology & Visual Science 36 (1995), and (3) an analogy teepasts of

IIH experienced by patients using Norplaid. In her deposition, Dr. Plunkett acknowledged

37 As articulated by Dr. Mo§; the “androgen theory,” described above, posits that LNG causes
an increased sodium ion and water flow into the central spinal thaécgby increasing CSF
pressure.
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that such case reports could not alone demonstrate caudRimkett Dep. 181-82
(“Absolutely. You need more than the case studies.”).

Specificity Dr. Plunkett statethat this factor considers “whether the association is
limited to specific types of activities or injuriesld. at 27. Dr. Plunkett doe®ot explicitly find
this factor met, stating more obliquehatliconsidering specificity of the relationship has been
part of my overall assessmentd. at 28. She acknowledg#sat the scientific literature
addressing the relationship between Mirena and IIH described “confounding factetgh as
obesity [andfemale gender.’ld. at 2728.

Experimental evidenceDr. Plunkett castthis factor as “relat[ing] to the ability to
collect data in order to analyze the cause and effect relationgtiat 33. In firding it met,

Dr. Plunkett relieon publications above regarding Norplant, and on Bayer’s 2015 signal
assessment data, the latter of which, she stated, contained examples of “dpehaBée

conceds, however, that animal or cell experiments are the evidence typically used in
experiments used to find causation, and that none have been conducted regarding LNG and IIH.
Plunkett Rpt. at 35.

Analogy Dr. Plunkett analogizes Mirena to Norplant. She relies on the publications
cited above regarding Norplant. As noted, howethesewere not epidemiolgical studies—
they instead discussed case reports—and none found causation by Norplant of IIH. Dit Plunke
also citesseveral studies which discuss IIH’s etiology and list LNG as assdaciatte I11H.

None, however, had found that LNG is causally linked to I8ee idat 34-35.
3. Analysis UnderDaubert
Bayer argues that Dr. Plunkett's methodology in applfaredford Hill is unreliable.

Bayer is correct.The application of Bradford Hill in Dr. Plunkett’s report has a number of
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methodological flaws. Some are common with those noted in connection with Dr. Moyé. Dr.
Plunkett’s report is also validly called out for independent lapses, as refle¢tedCourt’s
assessment, below, of her applications of certain Bradford Hill factors.

To begin, in common with Dr. Moyé, Dr. Plunkett’s report does not meet any of the four
Daubertreliability factors. She has not tested her theory. She has not subjected itrevigser
or had it published. She has not identified an error rate for her technique, aittl, s
Moy€'s application of the Bradford Hill methodology, there are no standards contradling it
operation. Finally, Dr. Plunkett’'s theottyatMirenais a cause dfiH, far from achieving
general acceptancleas not been accepted by any part ofsthientific communityoutside of this
litigation. A “hard look” is therefore warranted as to her analyes. Compounding these
problems, Dr. Plunkett, in common with Dr. Moyé, does not explain the weights she places on
the variousBradford Hill factors Instead, she reviews each in isolation, and opines or (where
unable or willingexpressiyto so state) impliethat each has been satisfiedihd Dr. Plunkett's
handling of individual factors subject to gravenethodological deficienciesFor all thee
reasons her application of Bradford Hill does not suridaebertscrutiny.

The Court begins with Dr. Plunkett’s reliance on the discredited portion of the Etminan
study. That study is a centerpiece of her application dfrdteBradford Hill factor That factor
requires a statistical, or strong, association between the cause underamvigsvasserted
effect.3® This factor is a necessary, or gating, factor for any Bradford Hilysisaio proceed,
such that, if such a statistical associat®nat found, there is no charter to undertake a Bradford

Hill analysis at all. SeeFederal Judicial Center, Reference MararaScientific Evidence, 599

38 Dr. Plunkett also cited the Etminan study in finding satisfied the Bradford elitirfaf
consistency.
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n.141 (3d. ed. 2011) (“In a number of cases, experts attempted to use these guidelines to support
the existence of causation in the absence of any epidemiologic studies fim@disgpaiation. . . .
There may be some logic to that effort, but it does rftetateaccepted epidemiologic
methodology.”); Restatement (Third) Torts § 28 cmt. (c)(3) (“Even when epidentsiaglies
find an association between a substance and a disease, further analysis@éybeése a
causal conclusion can be drawn. . . . [l]f an association is found, epidemiologists use ia numbe
of factors (commonly known as the ‘Hill guidelines’) for evaluating wiethat association is
causal or spurious.”see also In re Lipitor (Atorvastatin Calcium) Mktg., Sales Practices &
Prods. Liab. Litig. (No 1) MDL 2502892 F.3d 624, 640 (4th Cir. 201@)n re Lipitor”) (noting
that theReference Manual on Scientific Evidence and case law require a demonstrated
epidemiological association.
As reviewed earlier, Dr. Etminan retracted asaund the disproportionality analysis in
his study. He did so expressly in his 2016 affidavit and again functionally in his 201 Tdetter
the editor. As he explained in those writings, once the control group in the FAERS database
limited to reproductive age females, no elevated reporting odds ratio wageab&erMirena
(statistically significant or otherwise). This, Dr. Etminan stated, “sufgghdghat intracranial
hypertension and Mirena use are ‘likelgtrelated.” Etminan Affidavit] 8 (enphasis added).
Notwithstanding these serial retractions, Dr. Plunkett relrethe Etminarstudy as a

whole, including itDPA analysisas a basis for her finding of a significant statistical association

39 The Court does not hold here that a statistically significant association isecetpjustify the
applicaton of Bradford Hill. However, the Fourth Circuit has found that it was not an abuse of
discretion for a judge to so requirkl. at 642.
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between Mirena usage and Iffi.Her report acknowledgdr. Etminan’s letter to the editor
stating that the data he reviewed in fact was not statistically significant adatianship
between Mirena ahllH. Plunkett Rpt. at 27. Her report, however, then procagdsDr.
Etminan’s repudiation had not occurred. Pressed at her deposition to justify celyidrg
Etminan’s discarded findings, Plunkett vaguely stated thetinénanstudys earlier analysis
could be considered as “part” of a “weight of the evidence” analysis and that“gwpa®rtive
of [her] overall opinions SeePlunkett Dep. 146-52d. at 152.(“Q: So now having seen the
Etminan affidavit, you're still relying on Etminan 2015 as support for your dansgpinion,
correct? Al am relying on that paper as part of the weight of the evidence. Certainljsely
is not sufficient to prove causatior{dbjection omitted) id. at 148(“Q: Dr. Etminan states,
‘Based on the above, as a lead author of this article, | acknowledge that netitieeamélyses in
the artcle provide evidence that Mirena use increases the risk for [IIH].” Do yourdesagth
that statement? AWNell, that’s his opinion, so | can’t agree with—disagree with his opinion. |
do believe that there is data within this that is informative tghtef the evidence.” (objection
omitted); id at 443 (“It is part of my overall weight of the evideriged. at 445 (“I think it is
supportive of my overall opiniori$. But, beyond stating that Dr. Etminan’s initial findings
could be considered as part of an overall mix, she did not explain on the merits why the

repudiated findings warranted rehabilitatfdnin the Court’s assessment, Dr. Plunkett’s

40 Dr. Plunkett testified in her deposition that the separate, retrospective dadgraspect of
Etminan’s work supports her conclusioBeePlunkett Dep. at 140-41. As reviewed above,
however, that aspect of Etminan’s study, on its face, does not support a finding elatioarr
between Mirena and IIH.

41 Defending Dr. Plunkett and the other plaintiffs’ exs who continue to rely on DEtminan’s
DPA analysis, plaintiffs argue that a scholar’s affidavit repudiatingradostudy is not the sort
of source material on which experts commonly rely. While that is surelyieafly true, that is
because repudiatisr—whatever the formatare themselves rare. In any event, Dr. Etminan
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embrace of these authmepudiated findingss presumptively unsound methodologgeeMoyé
Dep. at 283-84 (“Q: Now, as a matter of epidemiology, would it be appropriate to rely on any
part of a paper that was functionally retracted? dan’t believe so.”).It is reasonable to
expect of an expewho relies upon a study repudiated by its own author to justify coherently
thisimprobableapproach.

Dr. Plunkett did not do so. Defending this component of her analysis in her deposition,
Dr. Plunkettembraced anethe results of Etminan’s study. She testified that the 1.85 reporting
odds ratio used in Dr. Etmina?2015 disproportionality analysis survived and remained “a
reliable piece of evidence to be used within the weight of the evidence for calis8ie
Plunkett Depat 138-39. That premise is wrong. In his 2016 affidabit, Eiminanexplicitly
repudiated the 1.85 reporting odds ratideimplicitly did so again in his 2017 letter toeth
editor. There, he made clear thace the subject’s reproductive age was taken into account, the
reporting odds ratio would chanffe.Dr. Plunketss uncriticaland unwarrantetkliance on the

Etminan 2015 study in the face of the ultimate red flag—the study author’srepualiationf

functionally expressed the same views, retracting this aspect of hisianadyhis 2017 letter to
the editor of the same publication, Therapeutic Advances in Drug Safety, in wharigmal
study had been published. There is no claim that a scholar’s follow-on letter imgnéosam
as his original study is anomalous #oreviewing expert to consider.

42 To the extent that Dr. Etminan’s 2017 letter corrected data from his origingl gtdidl so as

to the proportional reporting ratio. Following that analysis, the associatiwedretMirena and

IIH disappeared. In describing (although proceeding not to heed) Dr. Etminan’s 201 Diette
Plunkett states merely that the lettad indicated that the results from this aspect of the Etminan
study were no longer statistically significant. In fact, the correctedtseshow more than that:
Following Dr. Etminan’s corrected analysis, the proportional odds ratio for Mivaa#®.90,
meaning that there was a greater proportion of IIH cases reported aragogttiol groupthan
among the group using Mirena. In other words, on Dr. Etminan’s corrected analysisiate-sig
not even a statistically insignificant erevas detected at all.
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it—is not consistent with rigorous dispassionate thinking. It sugtiestsort of tonclusion-
driven” analysisin re Zoloft, 858 F.3d at 798hatDaubertdoes not permit.

A similar methodological lek of rigor is reflected in Dr. Plunkett’s application of
Bradford Hill's analogy factor. In finding th#te analogyactor supported finding that Mirena
causes IIH, Dr. Plunkett, l&kDr. Moyé, centrally analogizédirena to Norplant. Plunkett Rpt.
at34-35. But, as Dr. Plunkett conceded in her deposition, she has not concluded that Norplant
causes IIH SeePlunkett Dep. at 33—34. Nor, as noted earlier, has any existing scholarship
reached that conclusion, as various of plaintiffs’ other experts conc8aed.e.g.Darney Dep.
at 138. Dr. Plunkett’s treatment of the analogy factor,DikeMoyé’s, is therefore nsound,
insofar as the premise of its analogy is an assumed, not an establishedyfécith lof these
experts, there is too great an analytic gap between thalleailata and the conclusionyhe
draw.

Dr. Plunkett’'s approach as to the Bradford Filitor that asesses experimental evidence
is also problematic. Like Dr. Moyé, Dr. Plunkett does not, and given thexistence of any
experiment testing whether Mirena tended to cause IIH, could not point to anypecment.

To find the experimental evidence factor satisfied, Dr. Plunkett insteadrikdoye,
turns to examples of purported ‘cleallenges.”Dr. Plunkett does not, however, cite, let alone
analyze, any concrete such example. Instead, slsenitteout comment Bayer’s 2015 signal
assessment and publications addressing Norplant. Even on Dr. Plunkett’'s own ternasr,howe
these sources were flawed as a basis for that conclusion, because the “dechaléengleisex
addressed therein either explicitly were, or potentially were, subject towwathhg factors.
Bayer’'s 2015 signal assessment, for example, states that “[n]Jo unambiguousprestvef

dechallenge could be identifiedBayer BfArM Resp. at 49 The writings that Dr. IBnkett cites
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regarding Norplant are much the same. Sunku’s poster presentation recounted two hnecdota
examples of dechallenge; in each, the patient was treated with diureticsjregipplpbvious
alternative to the removal of the Norplant as an explanation for the resolution ofiém' pétH
symptoms.SeeSunku, et al.supra And Wysowski’s study is silent about whether the Norplant
removal of the patients that he described coincided with other treat®esW/ysowski &
Greensupra at 540. In any event, all the patients addressed by Wysowski for whom weight
data was available were overweight, and most were olbese.

Like Dr. Moyé’s, Dr. Plunkett’s report also departs at points from standardsina
acknowledges govern her work. Theseixemplified by hediscussion of the Bradford Hill factor
of temporality. As background, Dr. Plunkett is not a medical doctor. She is not qualified to
diagnose IIH or to apply a differential diagnosis to determine what cayssdat’s IIH. And
in her deposition, she therefore acknowledged that she cannot offer an opinion on whyt'a patie
IIH resolved. Plunkett Dep. at 111, 124, 129-13%+35. Rather, she acknowledged that, when
considering case reports, she was limitedaiesidering'what is described by the dime.” 1d. at
126. Dr. Plunkett, however, does not thus confine the analysis in her report. Drawing on
Bayer’s adverse events database in the course of discussing the Brallifluctdtl of
temporality, her report cisghree case reportsSeeDkt, 167-73 (“Case Report A"id. Ex. 74
(“Case Report B); id. Ex. 75 (“Case Report ¢ Yet in each, the patient’s physician
specifically reported that it wasnlikelythat the patient’s apparent “IlH” had been caused by the
Mirena (or Skyla).SeeCase Repord at MIR_JSEU_ 01057385 (“Reporter's commemhe
event is unlikely related to study medicationCgse Report B &lIR_PIEU_15704§"“original
reporter’s clinical assessment” was of “no relationship” between the patiéhtiad Mirena)

CaseReport C at MIR_INDNDA_00473903 (“The investigator considered the event as not
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related to study drug and as not related to study conduct.”). In fact, in CaseRdpert

physician did not even specifically diagnose liBeeCase Report A at MIR_JSEUL1057384—

85. And in Case Report B, the physician stated that the diagnosis was “very usae@dse
Report B at MIR_PIEU_157046. Dr. Plunkett, however, exceeds the boundaries of this source
material. In finding the taporality factor met, she gobgyond what the percipient physicians

had concluded, notwithstanding her own lack of medical training. This, too, is unsound
methodology.

Dr. Plunkett also fails to consider evidence that did not support her opinion. In her
discussion of Bradford Hill's biological gradient (dagsponse effect) faatofor example, Dr.
Plunkett does not consider any data regarding combined oral contraceptives that ®t@ta
These contraceptives have total LNG serum levels that are sei@@ @&Mes higher than
Mirena. To be sure, Dr. Plunkett asserts in her reporstateld in hedeposition that the more
relevant measure of LNG exposure is the patient’s free LNG levabtabt NG serum levels.

But Dr. Plunkett doesot take the next logical step: to explore the free LNG levels of combined
oral contraceptives, which would have permitted her to make a useful comparison between
Mirena and these contraceptives, which, as noted, have been found in five epidemiological
studies not to cause lIHseePlunkett Dep. 22, 28, 30, 95-96. She insteatkswff these

products as irrelevant. Dr. Plunkett’s decision to liken Mirena to Norplant (as th ndic
epidemiological studies regarding IIH exist) while ignoring the entire cateddNG-based

combined oral contraceptives (which have been studied extensively) is suggestivieat
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outcome-driven approach, nosearch fotruth. See in re Rezuljr809 F. Supp. 2d at 563
(“[A]n expert may not pick and choose from the scientific landscap®).*3. .

Dr. Plunkett’'s handling of the Valenzuela study is similarly problematic. épent cites
that study(and its preview in Rai) as support for finding no fewer than three of the nine Bradford
Hill criteria: strength of association, Plunkett Rpt. at 27; consistéh¢yand temporalityid. at
28. But the report’s citations of that study contain no discussion or analysis otithat st
Instead, Dr. Plunkett effectively treats the stugge dixit as affirmatively establishing those
criteria. But her report nowhere acknowledtfesvital limitation emphasized by the Valenzuela
authors: that the study had not controlled for important confounding factors (obesitgemd re
weight gain) and therefore could not be read as finding causality. Nor did Dr. Plthieztvise
contend with the fact of these alternative explanations for the IIH symptoime pétients
covered in the Valezuela study.SeePlunkett Dep. at 372—75 (admitting she did not know the
background rate of IIH among obese women or their relative akHijy re Abilify (Aripiprazole)

Prods. Liab. Litig, 299 F. Supp. 3d 1291, 1353 (N.D. Fla. 2018) (“Dr. Glenmulsa

43 Plaintiffs’ defenses of Dr. Plunkett’s treatment of Li@sed oral contraceptives fall short.
They note that “Norplant is more similar to Mirena than combined oral contraegptiPl.’s
Plunkett Opp. Br. at 10. Plaintiffs are correct that, all etgeal, that factor might justify giving
“more weight to Norplant than combined oral contraceptivés.”But it does not justify giving
wholesale inattention to the category of combined oral contraceptives, pastigiian that, in
contrast to Norplant, such contraceptives have been the subject of epidemioladiealisto
causation (or not) of IIH. Also wide of the mark is plaintiffs’ suggestion that cuedlmral
contraceptives are categorically irrelevalit. at 10 n.10. To support this pragpion, they cite
a report of a different expert in this case, Dr. Johanson, who theorized that thefdfiec
estrogen component in combined oral contraceptives is to balanceéoooffset—the effects of
LNG. Whatever the merits of that assertion, Dr. Plunkett did not so justify helodenid to
consider lIHrelated studies of LNéased combined oral contraceptives. She testified only that
the estrogen component made a comparison to combined oral contraceplittlesit fnore
complex.” Plunkett Dep. at 95.
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considered alternative explanations for the association between Abilify simggbmbling, and
other impulse control disorders.”).

This lapse bespeaks a larger methodological deficiency characteriziRtubkett's
proposed testimony. For an exf®testimony to be reliable, she “must demonstrate that [she]
has adequately accounted for obvious alternative explanatiohS.”Info. Sys., Inc313 F.

Supp. 2d at 23&ee alsdReference Manual on Scientific Evider(tR]esearchers first look for
alternative explanations for the association, such as bias or confounding factors. e thi©nc
process is completed, researchers consider how guidelines for inferriagja@mafrom an

association apply to the available evidencéri)e Lipitor, 174 F. Supp. 3dt916 (same).

Although his report proved methodologically deficient on other grounds, Dr. Moyésat lea
attemptgo engage with Valenzuela’s caveat about confounding factors, opining that because of
the large reporting ratio observed in Valenzuela’s Utah population, the dorrddatween

Mirena and IIH was not likely to be confounded. Dr. Plunkett’s repokesta such effort.

Nor doest advance any scientific argument for why the IIH of the patients in Vadéazould

not equally plausibly be attributed to the ridirena factors of obesity and recent weight gain.

Finally, Dr. Plunkett’'s embrace of the “andergtheory”of the biological mechanism by
which Mirena might cause lIduffers from severe analytical gaps. As addresgealin
connection with Dr. Darney’s and Dr. Johanson’s proposed testimony, it is not tenalole for a
expert simply to assume that LN& progestin, causes IIH by the same mechanism as androgens
(e.g, testosterone)See Brumbaugh v. Sandoz Pharm. Cofp.F. Supp. 2d 1153, 1157 (D.
Mont. 1999) (“Testimony extending general conclusions about similar drugs does not meet
Daubert’s requement of reliability.”);Dunn v. Sandoz Pharm. Coy275 F. Supp. 2d 672, 681

(M.D.N.C. 2003) (“Dr. Kulig’'s assertion that because bromocriptine is an ergobidllealdmay
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behave like other ergot alkaloids and cause vasoconstriction simply does not support the
proposition that Parlodel causes stroke in postpartum womdftit®na Perforation / Daubert
169 F. Supp. 3d at 433 (“To conclude that Mirena would cause the same effect &rDapa-
because they both contain progestin . . . is to impermisdibly grossly ‘overreaching
conclusions,” which are connected solely to the data by [the withess’spsaynaternal citation
omitted)). Yet Dr. Plunkett didso here.

For all the above reasons, Dr. Plunkett's proposed testimony is beset by methadologi
deficiencies It fallsfar short of satisfyinddauberts standard of reliability. Her testimony, too,
must be excluded.

C. Dr. JamesWheeler
1. Qualifications

Dr. Wheeler is an OB/GYN who works in private practice. He is a graduateadrida
College and Baylor College of Medicine, where he received his medical degreenaedtrated
in reproductive medicineWheeler Rpt. at-34. He completed a residency in obstetrics and
gynecology at Baylor, and a post-residency subspecialty in reproductive iantbapr and
infertility at Yale University School of Medicindd. at 4. While at Yale he was a member of
Yale’s Robert Wood Johnson Clinical Scholars Prograiich teaches clinical eggmiology*;
he also earned a masters in public health (M.P.H.) from the Yale UniverkiplS®¢ Public
Health, majoring in Biostatistics with a minor in Maternal/Child Health.at 5. He worked as

a faculty member at Baylor between 1988 and 199dalso earned a J.D. from the University

44 Dr. Wheeler explains‘Clinical epidemiology is distinguished from ‘classical epidemiology’
because it is, first, practiced by clinicians actually treating patientseaoddly, although
interested in causeffect relationships causing disease, it is from a distinctly aelimipproach
rather than the statistical mining of huge crssstional data sets available from government and
insurance entities.” Wheeler Rpt. at 5.
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of Houston Law Center, where he concentrated in health law, and earned a Legal Nur
Consulting diploma in 2016ld. at 6.

Since 1994, Dr. Wheeler has been in private practiteat 4-5. He has provided
contraceptive counseling and advice, udithg as it relates to IUf) to thousands of patientk.
He has personally placed or supervised the placement of many IUDs, includamad/id. at
5. However, Dr. Wheeler has not conducted research on Mirefdé®putside of this
litigation. Nor has Dr. Wheeler ever diagnosed a case of IIH. Wheeler Dep-4dl, 33, 329—
30. Dr. Wheeler frequently seivas an expert in litigatiorDuring the last five years, he
estimates, he has spent between 15 and 20 percent of his professional time ontexgalldnat
at 46.

2. Proposed Testimony

Dr. Wheeler's testimony that Mirena causes IIH, like thddisf Moyéand Plunkett, is
primarily based on aapplication of the Bradford Hiflactors. SeeWheeler Rpt. at 31, 34-39.
As the source material for his Bradford Hill analysis, Dr. Wheelersrglastlyon (1) a dataset
of 115 case reports drawn from Bayer’s 2015 signal investigation in whichtpatiere
diagnosed with IIH after having hadvirenainsertedand (2) the Valenzuela study (and its Rai

precursor). Dr. Wheeler also cité®rplant case reports. He also ndtas fact that the labelling

45 Dr. Wheeler’s report also states that he reached this result using two ethedatogies:
“differential diagnosis” and “riskbbenefit analysis.” However, as to differential diagnosis, the
Court, on its review, is unable to isolate where in Dr. Wheeler’s report sucthadolkegy, as
distinct from basic deductive reasoning, is applied. In any event, “differeiignosis does not
speak to the issue of general causatidn.fe RezulinNo. 00-Civ.-2843 (LAK), 2004 WL
2884327, at *4 (S.D.N.Y. Dec. 10, 2004) (internal quotation marks omitted). This term is
instead used to refer goprocess of eliminatn usedwith respect to a single patient., a
specific causation analysisd. As to risk/benefit methodologdr. Wheelerconceded in his
deposition that, contrary to the implication of his report, risk-benefit methodolagnét be
used to detenine whether a medicine causes an adverse event in the first place.” Wheeler Dep.
at 118.
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on both Norplant and Jadelle warns of a possible, although by no means established, connection
between LNG andlH.

He applies th&radford Hill factorsas follows.

Strength of associationin finding this factor “sufficiently demonstrated)r. Wheeler
notesthat within Bayer’s 2015 dataset, there were “115 casg#fin women with a Mirena
in situ.” Wheeler Rpt. at 35. Although he acknowledtjes potential for selection bias and
accrual bias operating due to the manner in which these cases were collected,’ tieastates
is nonetheless a significant numbércases collected.1d. Dr. Wheeler also citthe
Rai/Valenzuela study asredical literature reporting on possible associationH] with
intrauterine use of LNG.’ld.

During his deposition, howevedyr. Wheeler revergsecourse. Heonceded that the
Rai/Valenzuelastudy does not demonstrate an aggmn between Mirena and IIH:

Q: And the—so as you sit here today, you would agree there is no epidemiological
evidence establishing even an association between Mirerflidihdrue?

A: Based on these papers and what we've reviewed, there’s no demonstration of an
association. The question is raised, but there is no association demonstrated.

WheelerDep. 200 (objection omitted).

Consistency of associatio®r. Wheeleropinesthat his factor is met because of a
“sufficient degree of heterogeneity” in his dataset of 115 cases that he dre®dyams 2015
signal investigation, because “the associatiofilbf] and LNG was sufficiently consistent with
other LNGcontaining devices to be included in the Product Information brochure of LNG
implants Norplant and Jadelle,” and becauke Rai/Valenzuela group found a statistically
significant increased risk ¢fIH] in a large caseontrol observational study of two different

groups.” Wheder Rpt. at 35.
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Specificity Dr. Wheeleropinesthat this factor is met based on b cases herdws
from Bayer’s data sethe Rai/Valenzuelatudy, and the Norplant adddelle label. Although
Dr. Wheeler’s report elsewhere notes that IIH has associated risk fadttats44, his analysis of
specificity does not address these fagtotsat 3.

Temporality Because almost every case in the data set that Dr. Wheeler sfxtnact
Bayer’s 2015 signal investigation arose after aeliahad been inserted, Dr. Wheeler firilat
the “[a]nalysis of Temporalitfavors a causal relationshipld.

Biological gradient Dr. Wheeler notethat within Bayer's2015signal investigation
one case had been included involving Bayer’s lower-tdE&, Skyla. While Dr. Wheeler
states that he doemtknow why only one Skyla case was includedhat data set, he postulates
that, “if it is the only known case, or one of only a few,” in whi¢hwas associated with Skyla,
given the larger number of IIH cases associated with Mirena, “ardepense between LNG
and[I1H] may be proposed.1d. at 36-37. Dr. Wheeler alsmotesthat women with an
embedded Mirena have higher systemic levels of5Lahd tlat at least two patients Bayers
2015dataset had an embedded Mirefighis,” he states“also lends support to a biologic
gradient.” Id.

Biological plausibility Addressing this factor, Dr. Wheeler embrattee androgen
theory of IIH causation It is “more likely than not,” he stagethat IIH is “caused by sex
hormones including androgendd. at 37. Hedoesnotarticulateamechanism by which this
occurs.

Coherence Dr. Wheeler statethat “based orhie medical literature analysis” and thiel
warningthat appears orother LNGcontaining devices,” “I conclude Coherence is satisfied in

proposing a causal relationship between LNIEBD] and[IIH].” Id. at 38.
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Experimental evidenceDr. Wheeler acknowledgekat, in epidemiology, €xperiment
usually means a randomized clinical triald. at 38. But, he statea “randomized placebo
controlled trial invdving contraceptive choices” is likely “not practical, and potentially not
ethicaldue to the differential likely effects on pregnancy rates and complicatidms ait
placebecontrolled group, of a comparison otherwisgated groug 1d. at 38. Dr. Wheeler
states that, in lieu of experiments, he would look toHallengedechallengeechallengé
evidence.ld. He stateshat the 11 “dechallenge” cases he had noted in Bayer’s dataset, of
which nine patients “recovered” from their symptoms and signkéipfinay also inform this
criterion.” 1d. at 25, 38.Dr. Wheeler admitshowever, that “the sample to which this applies is
relatively small,”id. at 38, and that he had been “unable to discover any dechallenged, then
rechallenged, patients” within tiiataset.ld. at 25.

Analogy Dr.Wheeler statethat ‘{I1H] is associatg with other hyperandrogenic
symptoms including Polycystic Ovary &rome€ and that “[t]his clinical observation satisfies
Analogy to a reasonable degredd. at 38.

3. Analysis UnderDaubert

For the reasons reviewed below, methodologically, Dr. Wheeler’'s application of
Bradford Hill is flawed in multiple respect§Some flaws echo those noted about the Bradford
Hill analyses conducted by Digloyé and Plunkett. Other flaws are specific to Dtheelers
analysis

Specific to Dr. Wheeler, his use of Bradford Hill is fatally compromisetheathreshold,
by a concession he made at his depositlda.testified that there is no statistical association
between Mirena and IIH. As explained earlibg Bradford Hil criteria are, at bottom, a
methodology for evaluatingghether a demonstrated epidemiological associatjar is not,

causal. It follows that, &sen suchanassociation, there is no basis to apply the Bradford Hill
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criteria SeeFederal Judicial Center, RefererManual on Scientific Evidence 599, n.141 (3d.
ed. 2011) (“In a number of cases, experts attempted to use these guidelines to support the
existence of causation in the absence of any epidemiologic studies findirgpaiatsn. . . .
There may be some logic to that effort, but it does not reflect accepted epadgenio
methodology.”);see also Sold®44 F. Supp. 2dt569 (“The BradfordHill criteria start with an
association demonstrated by epidemiology and then apply such criteriaesploeal sequence
of events, the strength of the association, the consistency of the observediasstwatiose-
response relainship, and the biologic plausibility of the observed associatidduin, 275 F.
Supp. 2cat 679 (“The first step in the causation analysis pursuant to Bradford Hill is an
epidemiological study that has identified an association between two vatijgldkedn re
Fosamax Prods. Liak.itig., 645 F. Supp. 2d 164, 187 (S.D.N.Y. 2009) (“P&fle there is a

positive association between the exposure and the disease,” “epidemialtigis&pply a set of
considerations described by Sir Austin Bradford Hill in a famous 1965 lectire”).
Here, in contrast to Drs. Moyé and Plunkétt. Wheeleadmitiedin his depositiorihat
the one study in which apidemiological relationship between LNG and Vilds demonstrated
and not later withdrawn-the Valenzuela study-does not provide evidence adsociationgiven
the presence of obvious confounding factors as noted by the study’s aBbevéheeler Dep.
at 200 (“[T]here’s no demonstration of an association. The question is raised, but there is no
association demonsteal.”). Although these proposed experts disagree amongst themselves on

whether the Valenzuela study supplies evidence of an association between Mirhia—asad

although Dr. Wheeler is perhaps to be commended for his candor under oath in disavowing any

46 As Bayer notes, in his seminal 1965 publication, Sir Bradford Hill indicated thaitkisacr
were to be applied only if a cleaut case of association has bestablished.SeeSir Austin
Bradford Hill, 58 Proceedings of the Royal Society of Medicine 295 (1965).
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such associatier-once Dr. Wheeler conceded the lack of a statistical association, there was no
longer alogical charter for him to undertakeBaadford Hill inquiry at all. SeeFederal Judicial
Center, Reference Manual on Scientific Evideb@6, n.141 (3d ed. 2011).

The only other evidence which Dr. Wheeler’s report ditdsding Bradford Hill’s first
factor (“strengh of association”) satisfied@the 115adverse evereports that he drew from
Bayer’'s 2015 signal assessme8eeWheeler Rpt. 839 (“Additional evidence that Mirena
causes or substantially contributegltél] is derived from the collection of 115 cases of women
with [I1H] who have a Mirena in placg. id. at 35 (“This is a sizable series[blH] patients
especially with any knowledge as to their contraceptive practices.”). Betthss reporson
which Dr. Wheeler relies in his report to satisfy fully five of the nine Bradtill factors,see
id. at 34—-39—-are inadequate as a bason which to find Bradford Hill'wital first factor, an
association demonstrated by epidemiologg.virtually all experts in this case (including Dr.
Wheeler)acknowledgeadverse event dapgimarily serves instead a more limited functieas
a toolto generate hypothes#s.

And theset of caseeports on which Dr. Wheeler relies, without more, certainly do not
reveal the requiredssociation. An association exists when the rate of a reported condition is
greater among the group taking a drug than among the portion of the population not taking that
drug. The adverse event reports which Dr. Wheeler citewever, by definitiomannot reveal
any such association, because theysilent as tthe comparison group: They do not reveal the

reporting rate of IIH among the portion of the population not taking Mirena. They do not

47 See, e.g Wheeler Dep. at 206 (“Q: So adverse event report data cannot be used to establish
causation, true? A: Not to prove it, not to absolutely prove it, not to establish it, thad'st.corr

Q: And the proper use of adverse event report data is as a hypothesis genergtiranigpr

future study? AYes, and to generate better answers to a[n] interestinga@u®dst
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provide a basis on whidbr. Wheeler can opine as to whether there is an elevated rate at which
Mirena patients experience IIH relative to perseitiout a Mirena inserted-.e., whether there
is an association between Mirena and IIB. Wheeler has not undertaken this inquiBee
Wheeler Dep. at 221 (“(Bo you can't tell us whether there is an elevated reporting rate of
intracranial hypertension with Mirena users compared to any other grouperitparue? A:
True.”); see also idat220-23.

The11l5 adverse event reports, which Dr. Wheeler draws from a spreadsheet given to
him, in fact supply an unusually good illustration of why the case law, includihg i@arlier
round of Mirena litigation before Judge Seibel, hasitatedo base findings of causation or
even an epidemiological association on adverse event data &leeee.gMirena Perforation /
SJ 202 F. Supp. 3dt 304 (“Case reports are not reliable evidence of causd}iseealso
McClain, 401 F.3d at 1250 (noting that “reports reflect complaints called in by product
consumers without any medical controls or scientific asses$nknte Accutane Prods. Liap.
511 F. Supp. 2d 1288, 1298 (M.D. Fla. 2007) (“[Adverse event] reports are unreliable as proof of
causation because, in general, the events were not observed in such a wagasito rul
coincidence or other potential causeCloud v. Pfizer, In¢.198 F. Supp. 2d 1118, 1138 (D.
Ariz. 2001) ({llndividual case reports and retrospective medical articles summarizingdlunal
case reports are not an adequate basis from which a jury could conclude thatadskesdt c
suicide.”) The adverse event reports made to Bayer reporting an IIH diagnosis were not
necessarily filed by a medical professional, as Dr. Wheeler acknowletigtsad, they were
filed by “someone (clinician, lawyer, nurse, medical student, relative, or conshueneselves)
Wheeler Rpt. at 210f the 115 adverse event reports that Dr. Wheeles, @&were generated

by the filing of a lawsuit against Bayer, a fact of which Dr. Wheeler waware at the time of
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his report*® (These 32 appear to have been plaintiffs in the IIH lawsuits later consolidated i
this MDL. Todaywith more than 85@laintiffs havingjoined this litigationsince the forration
of the MDL and the Court’s appointment of lead and liaison counsel for plaintiffs,
commensurately more adverse event regmasumably Ave been recorded by Bayefhe

filing of such lawsuits—andBayer’srequired ministerial act ofoggingsuch lawsuits aadverse
event reports-is not evidence of causation or association.

Further,even assuming that all 115 case reports on which Deéleér relied could be
credited as truto the extenthey reported that the subject both had used Miren&aad
experienced IIH symptoms, the observation that the numbesI&&able’” Wheeler Rpt. at 35,
falls short ofsupporting an epidemiological associatimiween thgetwo facts More than this
absolute number would be needed for tugelationto have such meaning. Such information
would include how the 115 repoftss among the broader universe of Mirena yseEmpared
with the incidence of such symptoms in the population generally. It would also indhadeew
the subject cases were subject to confounding faaags ¢besity, recent weight gain) that
could supply obvious alternative explanations for the 1IH symptoms. In his deposition, Dr.
Wheeler acknowledged that Mirena is preferentially prescribed to the precidatprpwith the

highest reporting of IH—obese women of reproductive ‘dge.

48 Wheeler Depat 217 (“Q: Do you know that some portion of the 115 cases are actually
comprised of lawsuits filed in the litigation in which you've been designated agpart® A: |
did not know that fact.”)id. at 219 (“Q: And so includingasuitgenerated adverse event
reports would be one of the stimulated reportings that would confound alygiarof adverse
event data[?]A: Yes. Q: You would agree to that? A:—it would.”).

49 SeeWheeler Dep. at 233 (Q: You would expect comparedHterdbrms of prescription

contraceptives, obese women are preferentially prescribed Mirena? A: Yepylousee
Mirena over—overrepresented in that group.”)
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Unsurprisingly, then, at his deposition, Dr. Wheeler retragigdeport’s claim of a
statistical association between MirearadIIH. That claim had been based on two data points—
the Valenzuela study and the 115 adverse event reports—neither of which could sustejn findi
such an associatiorHowever,with such arassociation disclaimed, the vifaecondition for
embarking on a Bradford Hill analysis was eliminated. This alone wareantusion of Dr.
Wheeler’s testimony und@&aubert

Independent of his inabilitip find this gating criterion, Dr. Wheelefsoposed expert
testimonyreport,like that of Dr. Moyé and Dr. Plunkett, does not satisfy anyaiiberts four
core reliability factors:It is untested; it has not been subject to peer review; theeélienan
error rate nor are there standards wahihg its operation; and his conclusion lacks any
acceptance, let alone general acceptance, in the scientific commuriity @ditshis litigation>®
Thisrequiresthe Court to carefully scrutinize his methodology, tBw. Wheeler's ensuing
analysis des not withstand this scrutiny. Rather, as with the two prior expertgyheeler’s
application of the Bradford Hill factors to find that Mirena causes IIH ligesti toa series of
methodological flaws that independently preclude its admission.

These include:

Lack of weighting or discussion of relationship of factdrike Drs. Moyé and Plunkg
Dr. Wheeler appligthe Bradford Hill factors withoutevealing the weight he attachies
individual factors or addressing the relationship among tHee@&Wheeler Rpt. at 35-3%As

discussed in connection wilbr. Moyé, this malleable and vaguapproach isn tension with first

50 Dr. Wheeler acknowledged in his deposition that he was unaware of a singtalnaetitile,
abstract, or poster presentation where the authors concluded that Mirendlegustbeeler

Dep. at 96, that he was unaware of any person “in the world” other than plaintifést®in this
case who has concluded that Mirena causesdIHit 99-100, and that there is no consensus of
opinion that Mirena caused)id. at 281.
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principles undebaubert becaus@& makes it all too easy fonaxpert to manipulate the
Bradford Hill factors to support a desired conclusion of causation, and far too hand for a
ensuing expert to replicate and rigorously test the expert’'s analytic app®ee In re Zoloft
858 F.3d at 796 (“To ensure that the Bradford Hill/weight of the evidence critémnigdyis
methodologyrather than a mere conclusioriented selection process . . . there must be a
scientific method of weighting that is used and explain@at&rnal quotation marks omitted)
Generalized assessments of individual factdnsserially reviewing the faors, Dr.
Wheelets reportgenerally pronounseach satisfied With two exceptions,éndoesot indicate
that the factor waanythingmore than minimally satisfiedSee, e.gWheeler Rptat 35
(strength of association factor “is sufficiently demonstrated”)at 36 (specificity factor “is
sufficiently demonstrated”)d. (temporality factor “is satisfied”)d. at 37 ([T]here is sufficient
information that Biologic Gradient is demonstdate . ?); id. at 38 (“Coherence is
satisfied. . . ); id. at 38 ([T]here is sufficient evidence of an Experimental type” as to
experimental evidence factoil. (“I concludeAnalogy is sufficient to support a causal
relationship between LN®J[D] ard [IIH].”); but see idat 35-36 (consistency of association is
“particularly well established”)d. at 37 (“Analysis of Biologic Plausibility definitely favors a
causal relationship).>* Such a “checlbox-approach” to the application of a nifaetor test,
too, obscures the expert’'s weighting of the various factors. Ftrodas seeking to replicate and
test the expert’s workandto validate or disprove his ultimate conclusitms minimalist

approach inhibits, if it does not preclude altogether, meaningful validation.

51 Dr. Wheeler elsewhere in his report acknowledges that two factors (thénesipiait evidence
factor and the biologic gradient factor) are “less strong” than the other selvene, fie terms
the experimental evidence factor “impossible to satisfy for practical reaséfiseeler Rpt. at
46.
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Factors conceded to lack evidentiary suppdtike Dr. Moyé Dr. Wheeleffindsthatall
Bradford Hill factors support inding of causaton, even though, as hieposition testimony
revealed, some demonstrably cannot, or cannot non-speculatively, be so viewed. Three
examples are illustrative.

As to the first factor, strength of association, as noted, Dr. Wheeler, in histaeposi
took back his conclusion ththis fact had been “sufficiently demonstrated.” Wheeler Dep. at
264—65; Wheeler Rpt. at 35.

As to the third factor, specificity, Dr. Wheeler’s report finds it, too, met, on the bfas
the adverse event reports found in 2015 Bayer signal investigatiose limitations as a basis
for positing causatioor even epidemiological associatiare addressed above. Dr. Whesler
discussion of that factor does not address the alternative demonstrated andaadivaoises
and risk factors for IIH This issoeven though elsewhere in his redort Wheeler
acknowledges the confounding factoesy( obesity) that outside this litigation have prevented
all scholars (including the Valenzuela study authors) from isolatingridias a cause of
lIH. See, e.qgid. at 2:-24. In his deposition, Dr. Wheeler agreed that the Valenzuela study
merely “raises the question of an increased risktbfnith Mirena, but does not establish an
association.” Wheeler Dep. at 1%@&e Dunn275 F. Supp. 2dt681 (“Opinions megly
expressing ‘possibilities’ do not suffice to support the admissibility otetpstimony.).

And, as to the eighth factor, experimental evidence\ADreeler’'s statementsea
internally contradttory. His report acknowledgeise lack of any such actual experimental
evidence, explaining that practical considerations made this factorSgitgh® to satisfy.”ld. at

46. Yet in his tally of the nine factors, Dr. Wheeler, rather than treating this &s null,
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ultimately opineghat it, too, was faported by “sufficient evidence,” in the form of a “relatively
small” sample of “dechallenge” cases reported by clinicidthsat 38.

Unsubstantiated assumptions about Norplant and the Norplant/Jadelle labdigp
two of its foundational factual propositions, both involving Norplant, Dr. Wheeler’s report
departdrom sound methodology by assuming facts that have nowhere been established.

First, on the apparent premise that LNG-based implant Norplant has been found to cause
IIH, Dr. Wheeler, in finding various Bradford Hill factors met, repeatedlyagizésMirenato
Norplant. See, e.gWheeler Rpt. at 35 (consistency of associatimh)at 36 (specificity);id. at
37 (coherence). However, as reviewed above, no epidemiological study has so found as to
Norplant, Jadelle, or any other LNé&sed contraceptive. The data that exists as to these
different (and highet-=NG) products is limited to case repottsthave not been controlled for
potential confounders. To the ert that Dr. Wheeler’anticipated testimony isuilt on an
analogy to products that he ordgsums to be associated with or causal of 1IH, it, like the
reports of DrsMoyé and Plunkettstars from an unsound premise.

Second, and relatedly, on the premise that the Jadelle and Norplant labels bespeak a
predicate finding of causation dH, Dr. Wheeler repeatedly cg¢hese labels as fortifying his
claim of Mirena’s causation of that condition and as supporting finding certainoBaadill
factors. See, e.gWheeler Rpt. aB5 (“[T]he association dfIH] and LNG was sufficiently
consistent with other LNG-containing devices to be included in the Product Infmmmat
brochure of LNG implants Norplant and Jadelleid);at 36 (“[T]he Product Information

regardingl IH] risk with Norplant and Jadelle adds to the finding of sufficient specificity to
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strengthen a causal relationship between HN@@®] and[IIH].”).%? However, on their faces,
these labels, which for Norplant dated to 13€3ablistmothing of the kind. They g&only

that: “There have been reports of Idiopathic Intracranial Hypertension in NORPLA
SYSTEM users.”See, e.9.1997 Norplant Label at 00055901; Fraunfelder Rpt. at 15 (noting
similar Jadelle labg| Plunkett Rpt. at 9 n.7 (sameJhis statement keals only the existence of
historical case reports. In his deposition, Dr. Wheeler conceded that he has aloadethe
origin of the information about IIH in the Norplant warning label. Wheeler Dep. 163, 266.
Absent a factual basis to assume thatrttanufacturer’s decision to include the Norplant or
Jadelle labels reflected evidence bearing on causatisropposed to a prudent means of
guarding against legal risk by a maruitaer alerted to case reper®r. Wheeler ha no basis
to rely on these ladls as supporting his finding of causation. This pillar oBnelford Hill
analysis, too, is based on unacceptable speculation.

Speculative androgen theoryn finding the factor of biologicallpusibility met, Dr.
Wheeler opinethat it is “more likely than not” that IIH is caused by sex hormones including
androgens and thdtis biologically plausible “that LNG from Mirena could cajybiél] as an
androgenic side effect.” Wheeler Rpt. a+38(“A nalysis of Biologic Plausibilitglefinitely
favors a causal relationship Bayer counters that Dr. Wheeler’s conclusion to this effect is
undulyspeculatve. Although aspects of Bayer’s critique conflate issues of factual
persuasiveness reserved for the trier of fact with issuednuaibility undeDaubert the Court

is persuaded that Dr. Wheeler's theory is sufficiently grounded in conjectugriassivork to

52 Dr. Wheeler separately volunteers that Bayer had been unreasonable in natgnatudi
Mirena a warning similar to that which had appearedNorplant and Jadelle&See d. at 41 (“A
reasonable and prudent healthcare provider would expect a similar warning iINGny L
containing implantable devicg id. at 41:-43. That opinion is not a subject of the instant
Daubertlitigation.
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make his testimony on this point unreliable as a matter of law. In his depositionh&eleN
was not able to identify gmpeerreviewed publication establishing his androgen theayany
presentation to this effect at a scientific coafere supportive of this theory. Wheeler Dep. at
132 He testified that it was “too earlydf any support to be publishettl. at 143(“[T]oo early.
Hasn’t been done.”). And while there is scientific evidence that LNG has andregiects,
LNG itself is a progestin, not an androgen. All of the articles on wbichVheelerelies,
however, nvolve androgensNone involve progestins, let alone LNGeeWheeler Dep. at 140,
147 (sources cited do not involve progestins, LNG, or Miradaat 142 (LNG a progestin, not
an androgen

Under these circumstances, Wrfheeler’stheory as to the Bradford Hill factor of
biologic plausibiity relies on too manynsupported leaps. To permit Dr. Wheeldestify to
his theory of causation would invite the jurygoess as tthe validity of a novel and untested
theorybased essentially on his say. “[T]he courtroom is not the place &uoientific
guesswork, even of the most inspired sort. Law lags behind science; it doesl ot |€alod
v. La Rochg964 F. Supp. 841, 861 (S.D.N.Y. 1997) (quoftasen v. Ciba-Geigy Cor8
F.3d 36 (Th Cir. 1996)) Mirena Perforation / Daubertl69 F. Supp. 3d at 43{l]t is not that
experts ‘are insincere in their opinions or that their opinions may not some daydagedhli
through scientific research and experiment; it is simply that the law camitdbr such a

confirmation.”) (internal citation omitted).
For all the above reasaridr. Wheelers proposed testimonfails to meet the standard for
reliability set out irDaubert As to various components of his reasonihgré is “too great an

analytical gap between the data and the opinion proffered” to permit the testoros found

reliable. See GerElec. Co, 522 U.Sat 146 (1997) (“[N]othing in eitheDaubertor the Federal
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Rules of Evidence requires a districucoto admit opinion evidence which is connected to
existing data only by thipse dixitof the expert. A court may conclude that there is simply too
great an analytic gap between the data and the opinion profferklisdestimonytherefore,
must be excluded.

D. Dr. Frederick Fraunfelder
1. Qualifications

Dr. Fraunfelder is 4990graduate of Baylor University, where he received a Bachelor of
Arts in Economics, and a 1994 graduat®oégon Health Sciences UniversityPortland,
where he received a degree as a medical doctor. Dr. Fraunfelder then completeshayresid
ophthalmology and several fellowships. He was certified by the Americad Bbar
Opthalmology in June 2002 and was recertified in January 2013.

Dr. Fraunfeldehas worledin clinical practice and as a professor. He served in Portland,
Oregon, as an Assistant Professor at the Casey Eye Institute, then aatA$dmtessor, and
then a Director. Dr. Fraunfelder then moved to Missouri, wheohaieedthe Mason Eye
Institute. He hadone work on drug safety monitoring, written books on ocular therapy, and
been a reviewer for several medical journ&seFraunfelder Rptat 2—3.

He does not, however, have independent expertise inSe¢Fraunfelder Depat 129—
30 (“'m not an expert in IIH or the mechanism of IIl4.id. at 104 (when asked about textbook
criteria for diagnosing IIH, responding, “I need you to refresh me on’those

2. Prior Writings Regarding LNG and IIH

53 Dr. Fraunfelder testified in a deposition in the ptBL phase of this litigation that he
considers himself “the world’s expert on spontaneous reports on pharmacovigilance in
ophthalmology.” 4/12/16 Fraunfelder Dep. at 34. He also claims to have “expenaircgsi
.. . [that] would eclipse most human beings or doctordfj."at 107.
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Dr. Fraunfelder is the only one of plaintiffs’ experts who, bethi®litigation, had
written publicly about the relationship between LNG and IIH. He is also the omyifiéa
expert who had authoreoh expert repordn that subject prior to the formation of this MDL.

In a 2015 book he co-authordakug-Induced Ocular Side Effect®r. Fraunfelder stated
that he believed there was a possible, rather than a probable, causal associatiem ey
and IIH. Fraunfelder Rpt. at Z8itations omitted) His expert report in this case explained what
he had mearnh thatbookby the terms “possible” and “probable”: “Causation of an event is
assessed gmwssiblewhere there is a temporal relationship, but the association could also be
explained by concurrent disease or other drugs or chemicals, and informatiag evitddrawal
(dechallenge) may be lacking or uncleald. “An event is listed aprobable/likelywhere there
is a temporal relationship unlikely to be attributed to concurrent disease oy @ndgbe event
follows a clinically reasonable responsevaithdrawal (positive dechallenge)ld. Dr.
Fraunfeldettargely based thassessment inis 2015 book of a “possible” causal relationship
between LNG and IIH on a database of case refidhat he and a colleague had reviewed, on a
publication discussing cases in that database in which the patient had used Norplang and on
publication discussing two other cases of IIbke idat 15. Dr. Fraunfelder's 2015 book did not
take into account either the Etminan or the Valenzuela studies, which had not yet biestreg.ubl

On January 21, 2016, Dr. Fraunfelder filed an expert report on behalf of plaintiffs in a
case that later became part of this MO&eeDkt. 167-79 (“Fraunfelder 2016 Rpt.”). Dr.
Fraunfelder spent about 10 hours on that 12-page report. Fraunfelder Dep. 79. tBpiging
that Mirena is a cause of IIH, Dr. Fraunfeldet016reportrelied onthe Etminanstudy. It

termed Etminan’s two analyses dispoportionality analysis of adverse event reports in the

4 This database was the National Registry of Binduced Ocular Side Effest
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FDA'’s database, and a cohort stud{pae important pieces of literature.SeeFraunfelder 2016
Rpt. at 11.Dr. Fraunfelder'2016 report contained four paragraphs of analy§iso covered
publishedmedical literature:

Medical literature has demonstrated an increasing concern regarding theggrow

number of [case] reports. In 2010, a case report described a patient who developed

PTC while on Mirena, although with a somewhat atypical presentaliv8015,

two important pieces of literature were also publishthinan et al. generated an

ROR for Mirena ailL..78, and also attempted to evaluate the impact of confounders

to yield statistically significant results with Bayesian analy&sninan et alalso

performed a cohort analysis and found that risk of PTC was similar to norgestima
while norethindrone had a lower risk associated with the use. These findings could
suggest a possible class effect.

In addition to these useful findings, Rai et al. published an abstract with Association

for Research in Vision and OphthalmologyARVO”), indicating that they had

obtained extremely significant results in a cohort study comparing Pliéh{sato
nonPTC patients. Their symptoms were similar, and thiects ensured that only
cases where PTC developed while the patient was using Mirena were counted.

They were not significantly different from the nasers in terms of known

confounders BMI, age, or recent weight gaiBxposure to LNAU[D] was 7.7

timesmore likely among PTC patients than the non-PTC cohort.
Fraunfelder 2016 Rpat 13-14.

3. Proposed Testimony

Dr. Fraunfelder's 28-page report in therrentlitigation expands upon his earlier report.
In connection with the current report, he testified, he did an additional “probabigss.than ten
hours” work. Fraunfelder Dep. at 80.

His report opines that based on his “systematic analysis” of various itemslehe¥iand
his “education, experience, and training in drug safety monitoring and drug-indutedside
effects” “it is more likely than not that Mirena causes or substagt@ihtributes to causing
PTC,” Fraunfelder Rpt. at 1, and that this is so “to a reasonable degree of medical pydbabili

Id. at 27.
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As to the report’s methodology, Dr. Fraunfelder disclaimed having performeatifoBi
Hill analysis. Fraunfelder Dep. at 23. Asked in his deposition what methodology he had used,
he responded that he had considered multiple pieces of evidene&598-99 (“I looked at
individual case reports. | looked at spontaneous reports. | looked at the avadeduierét |
looked at the epidemiological papers. |looked at the plausible biological mectianssr
hormones causing pseudotumor cerebri.”). Although Dr. Fraunfelder did not labstidhashis
approach appears best styled as a watite-evidence approach.

The evidence which Dr. Fraunfelder cites in his report in support of his conclusion that
Mirena likely causes IIH consists of the following: (1) hiseassnent of IIH’s “biological
mechanism,” (2) the Valenzuela study, (3) the Etminan study, (4) a discussiomddrit, and
(5) a discussion of case reports.

MechanismDr. Fraunfelder’s report does not set out in any detail the mechanism by
which Mirena stensibly causes IIH. Instead, in a page and a half, he articulates twerbroa
propositions from which, he suggests, this conclusion follows. First, he states, ityishidel
[IH’s “underlying mechanism relate[s] to sex hormones.”uRfalder Rpt. at 6. In support, Dr.
Fraunfelder notes that IIH is common among obese women of childbearing age, has been
observed in men with testosterone deficiency, and has been reported in transgevidaaiadi
undergoing testosterone therapg. at 6. Second,éstates, steroid hormones are associated
with 1IH. 1d. at 6-7. In support, Dr. Fraunfelder notes that the medicines and medical conditions
with which high rates of PTC are associated mostly consist of “steroid hosnstemid
hormone derivatives, or states of endocrine dysfunction,” although the mechanignichyhis

occurs “is also unknown.1d. at 6. He states that “[s]teroid hormone activity in the region of the
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brain where CSF is produced (the Choroid Plexus) may be one important modula®ér of C
production.” Id. at 72°

At his deposition, however, Dr. Fraunfelder repudiated his opinion as to a mechanism by
which Mirena ostensibly causes IIH. He attestddhink . . . the mechanism is unknowhm
not being put forward as an expert on tiiechanism of [IIH and Mirend] Fraunfelder Dep. at
384. He statethat although he believes there is “a plausible biological mecharifiiinat’s
not something that I'm going to be an expert oll’at 571. Consistent with his distancing
himself from tle mechanisnopinionthat his reporarticulated Dr. Fraunfelder, during his
deposition, disclaimed knowledge lmblogical facts potentially germane to this inquiry. These
included whether there is data suggesting that LNG can cross the blootdregn whether
there are mineral corticoid receptors in the brain, and whether, if there wineseptors,
Mirena could act on thenfSee, e.gid. at 578—83see also idat 571, 573 (admitting lack of
knowledge about hormone levels, stating, “I don’t know women’s hormones levels,” “I do not
want to opine on the hormone levels of childbearing women,” and “[y]Jou know I’'m an
ophthalmologist, right?”)id. at 515 (“I told you a couple times all throughout the day that I'm
not[a] pharmacokinetics expert.”).

The Valenzuela studyDr. Fraunfelder recounts theadnzuela studg methodology and
the populations that that study considered (in Utah and Denmark). FraunfeldarlRpd2.
He concludes:Valenzuela et al. suggest that women with an ENUED] have an increased risk

of developing PTC, despite identifying possible limitations to their methods alydemald. at

55 Dr. Fraunfelder’s report cites two studies for this proposition: one discussingibl@os
mechanism involving ion and water transport in the corticoid plexus resulting ineC&ftian,
and another discussing a novel, anti-mineralocortioid and anti-androgen, progepmayentsy
used to treat some IIH patients (specifically children who have a conditiere excess
aldosterone is secretedy. at 7 & n.5-6.
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12. Dr. Fraunfelder notes that, as the Valenzuela study itself recognizedntpatith an LNG-
IU[D] device may not be awaresdththeir device contains a drug, and are less likely to report the
LNG-IU[D] device during their intakes with medical practitioners when presenting for
symptoms such as headache and vision disturbances, even when specifically qudstisined a
‘current medications.”Id. at 12. He notes that the Valenzuela study authorstgave

alternative explanations for their results: “1) that LNG causes increasactamtial pressure,
through an already-postulated or yet unknown mechanism; or 2) that PTC is morolietyr

in the same population of women who are more likely to have anILNIG}.” I1d. Dr.

Fraunfelder discounts the second explanatitmt-the correlation between Mirena and 11H
resulted fronconfounding factors: “[E]ven considering the possibility of confounding by other
risk factors, a causative or contributory role for LNG cannot be excluded fdiifeential
diagnosis, even accounting for the possibility of confounddus.”

The Etminan studyDr. Fraunfelder’s report extensively discusses theramstudy.
Fraunfelder Rpt. at 12—15. He recounts the study and Dr. Etminan’s eagai@ngevith Dr.
Friedman. In so doing, Dr. Fraunfelder notes a methodological fléve Etminan study.See
id. at 13 (“[T]his methodology assumed a binominal distribution, and the relationship betwee
BMI and Mirena may be more complex.”). In the main, however, Dr. Fraunfelegort
focuses on undermining the methodology that Dr. Etminan used in 201 #etraating his
disproportionality (DPA) analysisld. at 14-15. In particular, Dr. Fraunfelder chall@sghe
manner in whiclDr. Etminan conducted his age-adjusted analysis, stating that Dr. Etminan had
failed to explain why his corrected analysis had excluded wholesale “cakestwéported age
data.” 1d. at 14. He wtes: “Although it is possible #i some of those cases involve women

over 40, it is inappropriat® tassume that all of those caseslve women over 40.’ld. Dr.
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Fraunfelder adds that while it was “unfortunate that many ofdlerae event reports” in the
FAERS databas&lid not include age information,” it had been “unreasonable” to assume that
such cases involved women over 40.

Norplant Dr. Fraunfelder also cites information relating to Norplant as supporting that
Mirena likely causes IIHId. at 15-17. He notes that Norplant, marketed in the United States
between 1991 and 2000, had been “plagued by allegations of harmful side etfécs.15. He
notes that, in 1993, Norplant’s label had been changed “to include warnings about rdports” o
[IH; that the 1993 Sunku and 199%dar studies had described cases of IIH observed among
Norplant users; and that the 2015 book thatHpaunfeldeco-authored hadisted IIH “as a
possible side effect of Norplant/LNG . . .1d. Dr. Fraunfelder acknowledges, however, that
while “epidemiological research was needed in order to investigate the potemgakied risk of
PTC with use of the Norplant,” none had been undertalkerat 16 (“[N]o large
epidemiological study wasver undertaken by Bayer, its predecessor companies, or any other
pharmaceutical company to compare the incidence rate of PTC while using Noiiftathie
incidence rate among nassers or users of other hormonal contraceptives.”). He notat¢hat
updated label on JadelleNorplant’s successor, marketed exclusively outside the United
States—“continues to warn of [IIH], including the direction to remove Jadelle if diagnoded.”

Case reports Dr. Fraunfelder’'s report draws upon case redoota several sources.

First, he reviews reports relating to three patients from among the subghatiethin Mirena’s
clinical trials for safety: (1) a 2001 case involving ay2&rold woman of normal body weight
who was diagnosed with diplopia and chronic pagéma but never, it appears, II{2) a case
dating to 2008 of a 3yearold obese womamwho was diagnosed with IIHind (3) a case dating

to 2009 of a 1#«earold womanof normal body weight (or possibly slightly overweight) who
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had first been diagnosed with 1IH in 2009, had a Mirena inserted in 2012, and thereafter
experienced IIH symptomdd. at 1719. Dr. Fraunfelder’s report also lists a number of cases
drawn from Bayer’s signal assessments that he describes as examples tdragrdralvhere
IIH symptoms abated after the removal of a Mirena. He identifies four cases of “unaombig
dechallengg eight of “positive dechallenge” (where some recovery by the patient was noted);
three where the “patient was reeowmg while receiving treatmentgnd five where, among
conflicting data, some was suggestive of dechalletdjeat 21-23. At his deposition, Dr.
Fraunfelder admitted, however, that the cases he cited, including those déuwsimbiguous
dechallenge,” were subject to possible confoundimgbbes. SeeFraunfelder Dep. at 428-52.

Finally, Dr. Fraunfelder’s report notédsatover the past several decades, medical
literature has increasingly noted an association between LNG anddIkhiged the question
whether LNG causes IIH. “In practice,” he notes, “physicians often lotietmedical literature
when identifying potential causes of disease in patients.at 27.

4, Analysis UnderDaubert

Dr. Fraunfelder’s proposed testimony amountsa ldendof disparate items that he
contends together show that Mirena causes IIH. Unlike Drs. Moyé, Plunkett, and MMbeele
Fraunfelder does not purport to use fllegible Bradford Hill methodology to guide his analysis.
Instead, his approach consists of listing factors that he argues support thisicondigeyond
its non-replicable mode of analysis, Dr. Fraunfelder’s handling of individumasitexs hallmarks
of unreliability—some shared with other proposed expert withesses, others unique to Dr.
Fraunfeder. His proposed testimony falls shorDafuberts standards.

At the outset, like the testimony of the three preceding witnesses, Dr. Fdaunisfel

proposed testimonfails to meet any of thBaubertreliability factors. His opinion that Mirena
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causedIH has not been tested; it has not beebjectedo peer review; it has no known error
rate and there are no standards controlling its operation; and it has not beelygarerpted
by the scientific community. H@analysis developed in the coursé litigation, therefore merits
a “hard look.”

Dr. Fraunfelder’'s handling of virtuallgvery oneof the individual items on which he
relies is, however, methodologically suspect.

The Court considers, first, Dr. Fraunfelder's handling of the repudiated Etminagn stud
In his report, Dr. Fraunfelder—tracking his 2016 report—placed substantial weight oraisn
disproportionality analysis, effectively brushing aside, or at best sgave@hting, its author’s
2017 repudiation of it. Clinging to a study finding that has been explicitly renouncedolgynits
author is methodologically dubious, to say the least. It suggests a commdradubtacy over
scientific rigor. See In re Bextra & Celebrex Mktg. Sales Practices & Bradhb. Litig, 524 F.
Supp. 2d 1166, 1176 (N.D. Cal. 2007) (“[R]ejecting or ignoring” unfavorable evidence “is not
‘good science™).

Beyond this shortcoming, Dr. Fraunfelder, in seeking to rehabilitate the Etmuasst
DPA analysis, overlooks the flaw in that study that ultimatsdyDr. Etminarhimselfto correct
his methodology and repudiate its initiding. As noted above, Dr. Fraunfelder objects to Dr.
Etminan’s decision in the course of correcting that study in 2017 to exclude paitbinshe
LNG-IUD group as to whom age data was lacking. Dr. Fraunfelder notes that, inasmuch as most
women using a Mirena IUD are presumably of reproductive age, excludingaviiegients for
whom age data was lacking may have not been strictly necessary.

That critiqgue is coherent. Bin training his critique on this narrow point, Dr.

Fraunfelder missethe bigger picture: fe reason why a corrective was necessary lest the
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EtminanDPA analysisbe methodologically unsound. As diagnosed by Dr. Friedman and
belatedly admitted bipr. Etminan, there was a gaping design flaw in the Etminan study’s DPA
analysis: It did not exclude women of non-reproductive age from the control group. The
FAERS database includes data related to all kinds of drugs, most of which (unlik@)\dire
not earnarked for reproductivage women, the growgll butuniquely at risk for I1IH. By failing
to limit his control group to reproductive age women (and by using an experimentpltgat
wasde factolimited to reproductive age womemtminan’s DPA study wasubject to a severe
sample bias This compromised its results. Dr. Etminan’s 2017 correctives attempted to redress
that defect.SeeEtminan Affidavit { 6 (“[A] proper analysis would be limited to women of
reproductive age.”). The result of these colives was to eliminate the statistical basis for
inferring Mirena’s causation of IIH. The corrected data showed “no etéjrag&] for Mirena,
suggesting that intracranial hypertension and Mirena use are ‘likely atgd€l 1d. § 8;see
also id.f 11 (“[N]either of the analyses in the article provide evidence that Mirena use increases
the risk for intracranial hypertension.”).

Dr. Fraunfelder’s expert report does not grapple with this methodologicaletefycat
the heart of the DPA analysis on whihe relies-despite the fact that by tliate of his report
(December 232017), he had access not only to Dr. Friedman’s critique of Etminan’s DPA study
but also to Dr. Etminan’s letter and affidavit repudiating the study’s methodatayputcome.
And, when confronted at his deposition with the Etminan study’s design flaw, Dr. Foinfel
reaffirmed his reliance otine DPA study as supporting his finding that Mirena use likely causes
IIH. To be sure, Dr. Fraunfelder eventually admitted thaEtn@nanstudy had less value than
he had initially assigned it. But Dr. Fraunfelder continued to make the repudiadgadiasis

for his opinion. SeeFraunfelder Dep. at 268 (stating that he relies on Etminanuery small
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amount”);id. at 318 (“I think tkat his first paper has some validity.ig); at 331 (“I put his paper

low on the evidence scale as far as the data | used to form my opinion.”). As atetttiisp

expert has recognizettliance on analysis that has been repudiated by its authent sclence.
SeeMoyé Dep. at 137-38, 283—-84 (agreeing, in response to questions from both plaintiffs’ and
defense counsel, that Etminan had functionally retracted his DPA analysis taihevthdd be
inappropriate as a matter of epidemiology to rely pager that had been functionally retracted).

Dr. Fraunfelder’s continued embrace of Etminan’s repudiated DPA analy&isther,
methodologically suspect in that Dr. Fraunfelder attaches little to no weitfte bther half of
Etminan’s studythe retospective cohort portion of ienalysis, which has neveeen retracted.
And the retrospective cohort study didt find a statistically significant difference between the
risk for IIH among individuals using Mirena and those using two types of orabceptives,
EE-norethindrone and ERergestimate Dr. Fraunfelder’s selectivity-in which he embraces
the spoiled half of Etminan’s 2015 studhie disregarding thanspoiledhalf—strongly
suggest®utcome bias, if not a predetermined outcome. Without a good explanation for this
counterintuitive approach, the Court finds it unreliable and inconsistent with riga@astific
inquiry. See In re Rezuljri869 F. Supp. 2d at 425 (excluding experts who “selectively chose
[their] support from the scientifi@andscape”).

This lapse was not anomalous. Dr. Fraunfelder’'s report elsewhere chooses nagéo enga
with consequential evidence contrary to his outcotnlke plaintiffs’ first three experts-who
referenced Norplant in applying the Bradford Hill analéagto—Dr. Fraunfelder’s report
likens Mirena to Norplant. Dr. Fraunfelder uses these analogies to suppdnisbcidim that
Mirena, ostensibly like Norplant, causes IIH, and his conclus&usidiary to his mechanism

opinion—that IIH is related to seliormones.SeeFraunfelder Rpt. at-%. Yet, like Drs. Moyé,
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Plunkett, and Wheeler, Dr. Fraunfelder does not consider another analogy thapleas sight:
to combined oratontraceptives. Dr. Fraunfelder’s report acknowledges that an association
between oral contraceptives and IIH has been “largely disproven&t 27. Such
contraceptives, too, involve synthetic sex hormones. But Dr. Fraunfelder does not cwhaider
the studies exonerating llReavy oral contraceptives might signify as to whelirena causes
IIH. Dr. Fraunfelder’s decision not to grapple with these studies is all the dabrous given

his reliance on lesser evidence (case reports) related to Norplant and mortaligrossad
evidence (the initial Etminan DPA study) as to &fia.

In the same vein, in his consideration of the Valenzuela study, Dr. Fraunfeldeo fail
consider the alternative, and benign, explanations that that study identified dorrélation it
found between Mirena and IIH5ee In re Rezuljri869 F. Supp. 2d at 425 (“A factor that courts
have considered iDaubertanalyses is whether an expert has accounted adequately for obvious
alternative explanations.”yj.S. Info. Sys., Inc313 F. Supp. 2d at 238 (“An expert must
demonstrate that he has adequatelyounted for obvious alternative explanations in order for
his testimony to be reliable.”)n re: Gen. Motors LLC Ignition Switch LitigNo. 14MD-2543
(JMF), 2015 WL 9480448, at *2 n.1 (S.D.N.Y. Dec. 29, 2015) (explainingathakpert must
address “bvious alternative causes”) (emphasis omitted)). The Valenzuela studyplnits
account, did not control for the widely accepted IIH risk factors of obesity arnut reemght
gain; for that reason, the study disclaimed any finding that Mirena ctlsed

Dr. Fraunfelder’s report, however, pays only lip service to Valenzuela'satcalieut
confounders. It nowhere reveals that the Valenzuela study had not controlled fiyr@bes
recent weight gain, as Dr. Fraunfelder later acknowledged at his depoSi&eFrawunfelder

Dep. at 171-72. Instead, his report treats the correlation Valenzuela fanddhke fact that
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Valenzuela did not rule out Mirena as an |IH causs if such weraffirmative evidence of

causation. It concludes: “[E]ven considering the possibility of confounding byrigker

factors, a causative or contributory role for LNG cannot be excluded from eedifé

diagnosis, even accounting for the possibility of confounders.” Fraunfelder Rep. atsifite De

deploying the Valenzueldigly as positive evidence supporting his causation conclusion, Dr.

Fraunfelder does not attempt independently to examine the data underlyingdiiatté¢ does

not, for example, attempt to perform a corrected analysis of Valenzueladcatrgount for

obesity or recent weight gain. And Dr. Fraunfelder’s casual treatmhésolated patient case

studies does not, and by the nature of case studies could not, close this methodologital hole.
Dr. Fraunfelder, finally, makes his mechanism opinion an important component of his

expert report. But at his deposition, he repeatedly distanced himself from it—indeed, he

repudiatecany mechanism opinion as beyond his expertise. The removal of that pillar alone is

fatal to Dr. Fraunfelder’s weight of theidence analysis. In any event, had Dr. Fraunfelder not

repudiated his mechanism opinion, the Court would have fo@sdaas inescapablethat he is

not qualified to offer it. Dr. Fraunfelder admits that he is “not a pharmacokiesiest.”

FraunfeldemDep. at 515see alsad. at 571 (“You know I'm an ophthalmologist, right?”).

Plaintiffs have not mustered any evidence of practical experience on kisopgntior

publications of pharmacokinetics studies—that could make up for a lack of training in

56 Of the three clinical trial case studies that Dr. Fraunfelder discudtsesigh two involed

patients who were not obese, only one was actually diagnosed with IIH; she hagee vkt

IIH before the Mirena was inserted. And Dr. Fraunfelder’'s handling of exaraptiechallenge
leaves much to be desired. He does not address whether these examples involved ettsse pati
or patients who had experienced recent weight gain, the very confounders thati®albazl

stated prevented finding causation of IIH by Mirena. Here, too, Dr. Fraunteltalysis is

limited by his failure to contend vhit‘obvious alternative explanations” for the observed
correlation between Mirena and IlIFGeeln re Rezulin 369 F. Supp. 2d at 425.
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pharmacokinetics. He is unqualified to offer a mechanism opirseefFed. R. Evid. 702
(providing that expert witness must be “qualified as an expert by knowledgeesgeatience,
training, or educatidi.

For all these reasons, Dr. Fraunfelder’s proposed testimony does not mésndiaeds
for reliability articulated irDaubert. It, too, must be excludey.

E. Dr. Philip Darney

1. Qualifications

Dr. Darneyis an obstretrician/gynecologist. He attended the University of Califatnia
Berkeley for hisundergraduate studies, the University of Californi@aat Francisco for his
medical doctor degree, and the London School of Hygiene and Tropical Medicine for l@s mast
of science. Darney Rpt. at 1. He is board certified in preventative medicinestettiod and
gynecology.ld. He has trained in epidemiology at the Center for Disease Control in Atlanta,
and obstetrics and gynecology, including reproductive endocrinology, at BregikVomen’s
Hospital in Boston.ld. He has served on facultiesHdrvard University, the Oregon Health and
Science University, and the University of Califoratssan Franciscold. He has chaired the
Medical Advisory Boards of the Planned Parenthood Federation of America ancethational

Planned Parenthood Federatidd. He has collaborated with pharmaceutical companies about

5" While Bayer’s arguments for excluding Dr. Fraunfelder’s testimoayanerally on target,

one was wide of the mark. Bayer faults Dr. Fraunfelder for suggesting in hisex®i&ak that

it was only “possible” that LNG causes IIH, while opining now that LNG’s atois was

“probable.” Dr. Fraunfelder’s heightened level of confidence in his conclusion ishewently
impeaching. In theory, new informatioe.g, the Valenzuela and Etminan studoeshe adverse

event reports produced in discovery) could have led him to view the issue of generamrausat
differently. For the reasons reviewed, Dr. Fraunfelder’'s handlitlgese materials is
methodologically unsound and cannot support this general causation conclusion. But it does not
follow that Dr. Fraunfelder was precluded from revising his outlook if presentbdext

information.
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contraceptive research and development, and served as an editor or reviewer fdesowdes
publications as thé@ournal of the American Medical Associatiand theNew England Journal
of Medicine Id. He has been once before andusrentlya Principal Investigator on a study
funded by Bayer and Berlex, a company Bayer has since acqldred.4. Dr. Darney is
Distinguished Professor Emeritus in the Department of ObstetricgcGhipyy and
Reproductive Sciences at the University of California, San Francisco, and tsutiairiey
Director of the Bixby Center for Global Reproductive Health, a “clinical gndieeniological
research organization” at the University of California, Beancisco.Id. at 1.

2. Proposed Testimony

Dr. Darney’s opinion, unlike those of the four earlier discussed experts, predogninantl
concerns a mechanism by which IIH is caused. He embraces the “androgehliednch
Mirena purportedly causéd—specifically, that androgens may cause IIH and, that, because
LNG, while a progestihas androgenic effects, LNG in turn may cause IIH.

Before this litigation, Dr. Darney had not published on or addressed any relationship
between Mirena and IIHHehas recommendedand continues to recommend—Mirena to his
patients though he states he no longecommensd it to “those who are androgen sensitive.”
Darney Dep. at 100.

Dr. Darney has published on Mirena generally, andaddsesseds side effects (sne
of which are considered androgenic in nature, like a reduction in acne).

In a 2002 article, for example, Dr. Darney endorsed Mirena: Mirena, he wrotbe“i
most effective form of reversible contraception currently available, ewea effective tha
female sterilization.” Eleandk. Drey & Philip D. Darney,Recent Developments in Hormonal

Contraception3 Reviews in Endocrine & Metabolic Disorders 257, 261 (2002) (Dkt. 167-24).
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In that same publication, Dr. Darney stated that “[Mirena] causes few horadreke effects,”
id., although he did identify a 2002 clinical monograph in which a colleague suggested, in a
different publication, that women using the LNG-based implant Jadelle should hewevted if
they experience papilledem&eeDarneyRpt. at 22 Irving Sivin, et al.,Jadelle Levonorgestrel
Rod Implants: A Summary of Scientific Data and Lessons Learned from Programmatic
ExperiencePopulation Council (2002http://www.respondproject.org/pages/files/
4 result_areas/Result_1 Global_Learning/LA_PM_CoP/junefifgzh/Jadelle
LevonorgestreRod-Implants.pdf.

In a 2011 bookDr. Darney addressed the issue of androgenic effects oflids¢€d
IUDs: “Sufficient progestin reaches the systemic circulation from the levoricegesntainng
IU[D] so that androgenic side effects, such as acne and hirsutism, can occur. Hovegeer, |
study no change could be detected in the circulating levels of sex hormone biotulgg|
[“SHBG”] and, therefore, marked clinical effects are unlikelgon Speroff & PhiliD.
Darney,A Clinical Guide for Contraceptio839, 253 (2011 5th ed.) (Dkt. 167-62h the same
article, Dr. Darney stated that “there is little reason to suspecksaaadeffect relationship”
between Norplant and IIHId. at 195.

In this litigation, Dr. Darney articulates new conclusiokte opinesfor the firsttime,
thatan LNG-basedproduct may have the capacity to cause IIH. The central thesis of his expert
report is that “[ijn susceptible individuals, relatively highboond LNG concentrations can

cause, or be a substanttaintributing factor in causingtracranial hypertensiopgeudotumor
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cerebri (IH/PTC).” For this purpose, Dr. Darney defines “susceptible individuals” narrefwly.
Darney Rpt. at 5; Darney Dep. at 296.
This opinion, Dr. Darney states, derives from linking four distinct propositions:

1. Levonorgestrel (LNG) is a potent androgenic progestin (gestagen,
progestogen).

2. Intrauterine delivery, compared to other routes, e.g., oral, subdermal and
transdermal, ults in wide intraand inter-individual serum concentrations of
LNG.

3. Individual women vary greatly in their physiologic reactions to LNG,
regardless of the route of administration.

4. In susceptible individuals, relatively high unbound LNG concentratoams
cause, or be a substantial contributing factor in causing, intracranial
hypertension/pseudotumor cerebri (IIH/PTC).

Darney Rpt. at 5

The Court recaps Dr. Darney’s proposed testimony as to each of these proposh®ns. T
instantDaubertlitigation focuses on the fourth of these propositions.

LNG is a potent androgenic progestiin support of tfs first proposition, Dr. Darney
describes certain properties of LNG. It is a synthetic progestin thaivedl&nom testosterone.
And, like other synthetic progestins derived from testosterone, it has had removed from it
chemical structure the element carbon 19, present in testosterone, “in order wtbleangjor

hormonal effect from androgenic to progestogéwitile] retain[ing] varyingdegrees of

androgenic activity Id. at 11.

%8 Dr. Darney opines that Mirenarcaause IIH under a narrow set of circumstandesolving
susceptible individuals with relatively high levels of unbound LNG concentrationkis A
deposition, Dr. Darney clarified that he defines “susceptible individualsdraely narrowly:
women who previously have had PCOS (defiméich at 115), IIH, or other problems with
androgenic side effectsSeeDarney Dep. at 296. In light of these limitations, Dr. Darney’s
testimony as to Mirena’s capacity to cause |IH appears narrower thgertbeal caugen
propositions that plaintiffs’ other experts articulate.
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Dr. Darney further states that three factors affect the androgenicity okteseixl:its
ability to bind to the relevant receptors, its effect$SetBG, and the degree to which it binds to
SHBG. Id. at 13

As to the first factor, LNG, he states, “is the most potent and androgenic obtesiims
used in contraceptivesfd. at 11. Dr. Darney notébat—as is undisputed—LNG can and does
bond to androgen receptorsl. at 13. Dr. Darney acknowledges thiallG’s affinity for such
receptors is still only 22% of that of the androgen standard, dihydrotestogf&»bti€). See
id. at 11. LNG’s androgete-progestin receptor bonding ratio (“A/P ratio”), used to judge a
progestin’s likelihood of causing androgenic effects, is 11. That is substantiadiytioan of
the next most androgenic progestin (which has a 28 A/P ratio), but substantiallytheghtrat
of the androgenic progresti’HT (which hasonly a 0.02 A/P ratio)See idat 12.

As to the second factor, Dr. Darney statedG is known to decrease SHBG over time.”
Id. at 13. Oral administration of LNG alone results in ppraximately 50% decrease in BB;
“a mean decline of about 30% [in SHBG] was seen up to 6 months after insertion of Mirena i
10 healthy young women.Id. This result is important, he states, because “a decrease in SHBG
means that a higher proportion of circulating androgendrae and available for binding to
androgen receptors resulting in androgenic side effetds.”

As to the third factor, involving the degree to which LNG binds with SHBG, Dr. Darney
states that LNG does so “with high specificity” and “affinityd. But, he acknowledsg,
LNG’s affinity to SHBG is only 50% of that of endogenous DHT, and 13% that of (présyuma
non-endogenous) DHTId. Dr. Darney asserts that, when LNG binds to SHBG, it prevents

endogenous androgens from doing the same, leaving them “free” to activate androgensrece
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and cause IIHId. Studies involving Norplant, Dr. Darnsyates, have “found resultant increase
in circulating androgens.1d.

As a result of these factors, Dr. Darney opines, “androgenic side effects ofduNige
expected even at low dosedd. Dr. Darney states that concerns about the androgenic effects
LNG have led Bayer to work to develop new synthetic progestins and to release nestsprodu
such as Skyla and Kyleena with lower rates of expected LNG rel8ageidat 14-15.

Intra-uterine delivery results in wide variations in serum concentradfdeNG. In
support of his second propositidhat intrauterine delivery “results in wide intt@nd inter-
individual serum concentrations of LNGd. at 15, Dr. Darney focuses on the “profound
effects” of LNG on the structure of the endometrium, the layer of epitlveliialin the uterus.
“These changes include: the appearance of prominent, dilated surface vedsgifg@asmic
contraction, increaseglectron density, and plasmolemmal vesicles of the capillaries.
Endometrial veins are also increased and dilated . Id. "Because LNG can affect the
endometrium, Dr. Darney states, it “provides a much less stable network faldigption than
subdermal (for implant contraception) or intestinal (for oral contraceptiomulatsire networks
that are not primarily modulated by sex hormondd.”at 16. “Hence, systemic LNG
concentrations from intrauterine delivery systems like Mirena are mucpredistable and
stable than those from subdermal or oral administratitch.”"Comparative studies, Dr. Darney
states, show that LNG concentrations vary more when IUDs are used thatheit forms of
LNG-based contraceptionid. at 16-17. And, the sae individual may experience substantial
variability with an LNGbased IUD. A Japanese study demonstrated, anecdotally, that some
women had higher LNG levels after six months than after one month despite thpatetic

decline in the release of LNGd. at 17.
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Wide range of physiological reactions to LN@ support ohis third proposition that
women vary in their physiological reactions to LNG, Dr. Darney makes $@aenss.

First, he asserts, it is important to consider concentrations of circulating ShiBBte
resultant levels of free LNG when assessing LNG'’s effects (inclutiiramdrogenic ones). That
is because “only the free or unbound hormone is available for receptor binding arat cellul
expression.”ld. at 18. The more circulating SHBG theretswhich LNG carbind, the less free
LNG there is. And because “LNG$s highly bound to SHBG,” he states, “small changes in
binding . .. may have important implicationsld. at 18 (emphasis addedge id(“A decrease
in the relative digibution of bound LNG from 98% to 96% would result in a doubling of the
unbound fraction from 2% to 4% and, hence, greatly increase the probability of untoward
hyperandrogenic effects.”). Second, two factors have been shown to result in aedecrea
circulatingSHBGIevels: (1) the “relatively high initial release rate of LNG from Mirena”
(which results in an approximate 30% decrease in SHBG I&Vals) (2) obesity (which results
in a decrease in baseline SHBG levels up to 50%)at 18-19.Third, some women may be
more sensitive to sex hormones than others. As to that point, he cites a study involutrggrhirs
(“condition of unwanted, male-pattern hair growth in won%&n’his clinical observations of

acne and hair loss among women using LbESedcontraceptives of all types, and studies

9 Dr. Darney also cites two studies for the proposition that LNG inhibits thesfe8HBG: a

1998 study that demonstrated that the free levonorgestrel index increased admthistration

of LNG, and a 2016 study that “observed that the fraction of LNG unbound, or free percentage
was inverse to SHBG levels.” Darney Rpt. at T@e second study also demonstrated that
“[s]erum SHBG levels were significantly lower in obese compared to norMaln®Bmen,” and
“[clompared to normal BMI women, the increase in [the] fraction [of free LNGhdl was
approximately 35% in obese womerid. at 19-20.

0 Hirsutism Mayo Clinic, https://www.mayoclinic.org/diseasesnditions/hirsutism/symptoms
causesyc20354935.
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comparing LNGcontaining IUDs that showed smaller such adverse effects among users of
lower-dose 1UDs.Id. at 20.

In susceptible individuals, high unbound LNG may contribute to i Darney’s
fourth and most consequential propositithrat LNG can cause aubstantially contribute tioH
in susceptible persons under certain circumstances, is based @ndwises: that androgens
cause IIH and that LNG, as a progestin with androgenic side effects or quaitrerly does
o

In support of this propositigiDr. Darney relies on an article by Charles J. Glueck, et al.,
Idiopathic intracranial hypertension gycysticovary syndrome, and thrombophilid45 J. Lab.
Clin. Med. 72 (2005) (Dkt. 167-34) (“Glueck”). Darney Rpt. at 21. Glueck had reviewed case
studies of 65 women diagnosed with 1IH. Thirty-seven, all obese, had polycystic-ovary
syndrome (“PCOS”), a condition diagnosed when a patient experiences two ofthpterss:
(1) irregular perids, (2) excess androgen, and (3) polycystic ovaries, which become “enlarged
and contain follicles that surround the eggs” causing abnormal ovary fufction Glueck’s
study, Dr. Darney opines, “provides a biologically plausible explanation of theatgsoof
PCOS with PTC through thrombophilia and hypofibrinolysis,” conditions which some of the 37
had, as LNG can cause “androgenic side effects like acne and hirsutism, what$oaihe most
common findings in PCOS womenld. at 21-22.

At his deposition, however, while noting that PCOS patients develop IIH at a hagéer r

than patients without PCOS, Dr. Darney acknowledged that the Glueck study had not conclude

®1 polycystic ovary syndrome (PCQ®)ayo Clinic, https://www.mayoclinic.org/diseases
conditions/pcos/symptonsauses/sy20353439see alsdslueck,supra at 74 (listing the
following criteria as those from which PCOS is diagnosed, providedf the three are met
“oligovulation/anovulation, lmical or biochemical hyperandrogenisie|, excess androgens] or
both; confirmed polycystic ovaries”).
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that the high levels of androgens in PCOS patients causesBieDarney Dep. at 247. To the
contrary, that study hypothesized that a different hormone, estrogen, migatli¢4, or that
PCOSdriven morbid obesity might be responsibieeGlueck,supra at 76 (“The increased
prevalence of PCOS in women with IIH may reflect PGf®iSen morbid obesity, which in turn
facilitates the development of IIH.” (internal citations omitted))(“[P]aradoxically high levels
of endogenous estrogens, common in PCOS and in severe obesity . . . may play a role in the
development of IIH . . . .")id. at 72 (“We speculatethat PCOS, associated with obesity and
extreme obesitin adolescence and young adulthood, is a treatable promoter of IIH.”). When
confronted with thesaspects of the Glueck study, Dr. Darney retrefitad his earlier
characteriation of that study He asserted that a link between androgens and IIH["Thaythe
understanding of the authbDarney Dep. at 249, anthsedthatthe study had an “implication
for something [the link between androgens and IIH] that’s not yet well unddrstid. at 251.

In the final two pages of his report, Dr. Darney cites a series of othemnggritHe cites a
“2013 study,” Ainat Klein, et alHyperandrogenism issgsociated wittearlier age of onset of
idiopathic intracranial hypertension in wan 38 Current Eye Research 972 (2013) (Dkt. 167-
40). Dr. Darney cites this study for the proposition that circulating androgeme tlearly
linked to an early age of onset of IIH.” Darney Rpt. at P2 cites Connar Westgate, et al.,
Evaluating herole of testosterone in cerebrospinal fluecsetion 50 Endocrine Abstracts P325
(2017) (Dkt. 167-66), for the proposition that “women with increased secretion of CSF also have
high androgen levels.” Darney Rpt. at 82¢ alsdarney Dep. at 256-58 (discussing
Westgate). In fact, as Dr. Darnagknowledged in his deposition, the Westgate abstract did not
so establish, or even test the relationship between androgen levels and @Steadtiecounted

anin vitro study of the effect of testosterone on rats’ choroid plexus cells—the choroid plexus
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being the area of the brain that produces.CBfom that, Westgate “speculatefdat
testosterone may have a pathogenic role in I1IH though modulation of CSF formation and
increasing [intercranial pressure]Darney Dep. at 258

Dr. Darng, finally, cites sources which some or all of daglierexpertsaddressed: the
Valenzuela study, the notation on the Norplant and Jadelle labels to the effdoethdiad been
reports of IIH among users of these products, Bayer's BfArM responseggathcase studies
(as to Mirenathe Martinez and Ros Forteza case studird;as to Norplant, the Wysowski and
Green case study)d. at 23-24. In describing Valenzuela as “f[inding] a significantly greater
risk among women who used or were using Mirena,” Dr. Darney, like Dr. Frdanfdoes not
acknowledge that the Valerada study had not controlled for obesity or recent weight gain, or
that it had disclaimed any findirgf causation of IIH by Mirenald. at 2. In his deposition,
however, Dr. Darney acknowledged these points, Darney Dep. 184, and that a study “weuld ha
to control for [body mass index], female gender, and age, in order to conclude that Mirena is
associated with I11H,7d. at 165.

3. Analysis UnderDaubert

Dr. Darney is the first of plaintiffs’ experts who does not base his opinionyavgein
assessment of study and case report data bearing on the relationslyiplé@taeen Mirena and
IIH. Instead, Dr. Darney articulates a mechanism theory: In an opinion aieiddbr the first
time in his report in this litigation, he opines that “relatively high unbound LNG comatients
can cause” IIH in “susceptible women” througintirogenic side effects.Darney Rptat5, 21—
24; Darney Dep. at 295-96 (defining “susceptible women” as women with a history of
androgenic side effects, such as achidjis theory, however, does not withstdbaubert

review.
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As a threshold consideration, Dr. Darney’s theory that Mirena causes IIH lthroug
androgenic side effects ée not satisfy any of the folraubertreliability factors. First, he has
not tested it in a direct experiment, an epidemiological study, or a clinical trial DAmarney
does not claim that such testing wouldim@ossible?? Second, Dr. Darney’s arajenbased
theory, in the absence of such testing, does not have a known err@eaatblirena Perforation
/ Daubert 169 F. Supp. 3d at 448 (noting that expert’s “theory of second perforation has not
been tested, and therefore has no known error rate”). Third, Dr. Darney has not published his
opinion in the peer-reviewed literature or anywhere outside of his expert repotie Gomtrary,
Dr. Darney’s prior writingsninimizing Mirena’s side effectand his longstandingracticeof
prescribing Mirengare in tension with his new opinioseeDarney Dep. a235 (testifyinghe
has not “written these opinions .anywhere other than [his] expert reporit), at 202
(testifying that none of his publications mention a concern about Mirena beingastogth
[IH); id. at 94-95 testifying thatresources offered to patients and providers through his research
organization do not mention IIH). Fourth, as Dr. Daraeknowledgedit is “not generally
accepted” either that Mirena causes léde id at201;id. at 203 (agreeing there is “no
consensus” regarding causatiooi) that androgens play a role in causing Hekid. at 240-41
(admitting that heannot say that his theory that androgens play a role in I1IH is generally
accepted?® Dr. Darney tstified that he is unaware of any published article that concludes that

IIH is caused by the androgenic effects of any hormone, much less that at issudNiBerld. at

62 Dr. Darney'’s fellow androgen-theory proponent, Dr. Johanson, testified that sirui test
would take just a week. Johanson Dafil5, 17.

3 Dr. Darney was unaware of any published article that concludes thatdédssd by the
androgenic effects of any hormone, much less LG at 239, 240see also idat 194 (unaware
of any published lgrature concluding that Mirena can cause liH)at 200 (unaware of any
scientific or medical organization that has concluded that Mirena can cHse Il
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239, 240see also idat 194 ¢tating that he isnaware of any published literature concluding
that Mirena can cause IIHY. at 200 §tating that he isnaware of any scientific or medical
organization that has concluded that Mirena can cause IIH); that, at Ineostist “curiosity” ad
“concern” about amassociation between MirenadahH, id. at 200; and that “the prospect that
androgens play a role in [IIH] is still a hypothesis todag."at 243—-44.

Under these circumstances, the Cedrke Judge Seibel in consideritige theory that
Mirena cause uterine perforatiorglso largéy based on mechanism opinions articulated for the
first time in the litigatior—must “pause and take a hard look before allowing a jury to consider”
Dr. Darney’snew opinion.SeeMirena Perforation / Daubertl69 F. Supp. 3d at 430.

Here, thapinion turns on tw@remises, eachapturedwithin the fourth and finastep
of his syllogism (1) thatandrogens can cause IIH; and {Z&atby extension, LNG, a progestin,
can cause IIH. A “hard look” at Dr. Darney’s analysis as to paesimiseis necessary, because,
to warrant admissibility, “it is critical that an expert’s analysis belpédi at every step,” and
“any step that renders the analysis unreliable undedalbertfactors renders the expert’s
testimony inadmissible.’Amorgianos 303 F.3d at 267.

Bayer argues that Dr. Darney’s analysigleficient as to eachgmise While Bayer’'s
critiqgues are valid, é&fore addressing them, the Court discertsoader overarching lapse of
methodology affecting Dr. Darney’s mechanism opini@m: Darneys expert report scarcely
addresses IIH. His limited discussion of the disease, Darney Rpt. at 21-23, at no pgies enga
with the threshold issue of what IIH is and how this condition comes about. In venturing a
mechanism theory as to Miresgiurported causation of IIH, Dr. Darney does not explain the
most fundamental proposition about IIH: that it is caused by the build-up of CSF in the brain

resulting in an increase in intracranial pressure. And he does not acknowdedimeaddress
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the unresolvedebate about whether IIH is caused by CSF's-pveduction or under-

absorption or both, despite the fact that that the debate over this unsettled questioifiésiident

by the sources he cite€ompareWestgatesupra at P325"“The etiology [of IIH] is poorly

understood but involves imbalance of cerebrospinal fluid (CSF) secretion and absorption. . . . We
hypothesise that obesity and androgen excessmagthogenic in [IH through dysregulation of

CSF secretion.”)with Glueck,supra at72 (“Our hypothesis: IIH results in part from inadequate
drainage of cerebrospinal fluid (CSF) resulting friimmombotic obstruction to CSF resorption-
outflow . .. 7).

In theorizing based oa syllogistic construoivhy a “potent androgenic progestin” might
cause IIH in “susceptible individuals” who have “relatively high unbound LNG concientsat
Darrey Rpt. at 5Dr. Darney givescant attention to thectualpharmacokinetic process that
mustunderlie the causal sequence thapbstulates. He does not identify the androgen
receptors in the humarody with which LNG supposedly bonds to trigger the biological
pathway that, on his theory, causes the over-production and/or the under-absorptior?of CSF.
He does not explain, once such bonding to an androgen receptor has occurred, the ensuing
process that ostensibly triggers this overproduction and/or underabsorption.

Dr. Darney’s silences on these points—about the mechanics of IIH, and about¢he basi
operation of the “mechanism” and “pathway” that lesits link Mirena to this rare diseasare
non4rivial lacunas. For a litigatioexpert who advancesnovelconceptual theorgs tothe

cause and the mechanisinadiseasetheyare failures ofnethodology. Presented with Dr.

64 As discusseihfra, Dr. Johanson opines that the relevant androgen receptors are those in the
choroid plexus.
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Darney’s general causatiegllogismand no more, a jury would be left, unhelpfully, with Dr.
Darney’sbareassumption thatome suclbiologicd pathway must exist.

It is true that, wherenore than a correlation between a product and a disease has been
shown, it may be appropriate for an expert as to general causation to opine that aabiologic
pathway exists but is not well understodcf. Daubert v. Merrell Dow Pharm., Inc43 F.3d
1311, 1314 (9th Cir. 1995) (“Causation can be proved even when we don’t know priecigely
the danage occurred, if there is sufficiently compelling proof that the agesit Inawe caused the
damagesomehow). But this isa far cry from such a casés reviewed above-and as the
Valenzuela study on which plaintiffs heavilgly states asraexplicit caveat—scholarship has
notshown more than a correlation, subject to identifiable confounders, between Mirettd.and |
In these circumstances, it is not enough for a mechanism expert to asgueradoa biological
pathway between a posited cause and effec

Independent of Dr. Darney'’s failure to engage with the biology ofBiyer, as noted,
faults his report for thespeculatre “leaps” it makesn support ohis two central ppmisesthat
androgns can cause IIH, and that LNG, a progestin with androgen receptoy afiamtcause
IIH. The Court holds with Bayer on both points: For the reasons that fobow,esch mmise
Dr. Darney’s conclusiotacks areliablefoundation.

First, as to the premigbat androgensause IIH, Dr. Darney does not cite any article that
so concludes. Instead he cites, or refers to without explicitly cgengeral articles that speculate
or hypothesize about the role of androgens in IIH. These include the Glueck, Klein, and
Westgatestudies discussed earlier.

The Glueck and Klein studies identified some possible characteristicieftpalready

diagnosed with 1IH. These studies did not attempt to, nor did they find, any definiised tak
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between those characteristics and. Ilkhd the design of both studiesase series of patients
who were diagnosed with 11H, with no control group—would not permit this conclusion.

Notably, neither the Glueck nor the Klein study conclude@yen speculatg¢dhat
androgenspecificallycau® IIH. The authors of the Glueck study hypothesized that the number
of patients with PCOS, a condition often characterized by excess androgen noficateia
relationship between IIH and obesity or estrogen. At no point did they statedhagens wee
in fact related to IIH.At his deposition, Dr. Darney conceded that the Glueck study only
“suggests an implication” of a causal relationship between androgens and HireyDeep. at
251.

The Klein studyalsodid not conclude that androgens caust it found that
“circulating androgens . . . originating in either the ovaries or the adreriak, were clearly
linked to an early age of ongdtlIH.” Klein, supra at 975. Based on this findintpe Klein
study notes that one mighggeculate . . that in women susceptible to the evolution of IIH,
increased circulating androgens might function as a precipitating tldwaing earlier
expression of the diseasdd. (emphasis added). However, the Klein study does not purport to
establish such a causal rolgee In re Accutane PredLiab, 2009 WL 2496444, at *2 (“[W]hen
an expert relies on the studies of others, he must not exceed the limitationsiding aut
themselves place on the studylt);re Mirena Perforation / Daubertl69 F. Supp. 3d at 452
(same).

Dr. Darney alsmverstates the findings of the Westgate study. Darney statethat
Westgate “observ[ed] that women with increased secretion of CSF also haamdhigben
levels.” Darney Rpt. at 22But the Westgatstudy did not so observét did not study women

specifically, let alone receive or evaluate data on women’sien’g androgen levelsWestgate
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studied rats, not womensgecifically, choroid plexus cells rats At the conclusion of his
abstract, Westgate merélgypothesise[dihat obesity and androgen excessybe pathogenic
in IIH through dysregulation of CSF secretion and hence [IIH].” Westgapeg at P325
(emphasis added).

Apart from assigning undue weight to proposititimt the studies upon which he relies
presentas mereénypotheses, Dr. Darney fails to explain how the inferences from these studies,
othersseparately or concatenatetipport hat 1IH is caused by androgenBhe most apposite
of the three above studies is Westgataat least speculated about a relationship between
androgens and IIHIt performed arnn vitro experiment to test that proposition: an immortalized
choroid plexus cell line.g., a cell ling not in a live rat) wascubated with testosterone, a
potent androgefr, and an increase in a measure related to CSF secretion was obsegved,
Westgatesupra at P325. But the study did not (and by nature could not) go further to test
whether IIH symptoms would ensuBee d. The Westgatstudyalsodid not test the effects of
other androgens, to assess whether other androgens might behave similagteroest®
The gaps between this study and the proposition for which Dr. Darney uses it (that androgens
cause IIH) ar¢oo great, particularly insofar as this proposition is a cornerstone avdrall
opinion. See Joiner522 U.S. at 144 (affirming that conclusion that exposure to PCBs had

contributed to plaintiffs’ cancer could not be extrapoldtech study of livinginfant mice vhich

65 SeePunith Kempegowda, et alyomen with idiopathic intracranial hypertension have a
distinct andro-metabolic signature compared to polycystic ovarian syndrome and simplg, obesit
Endocrine Abstracts (2016) (Dkt. 133) (posteipresentation).

% One poster presentation cited by Dr. Darney, which describes a case sdgigsstculated

that IIH is characterized by increased testosterone but not androstenedidmey, jpoi@nt
androgen.SeeKempegowdasupra
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had been given massive doses of PCBs). And other studies cited by Dr. Darney,Gluetlas
and Klein, speculate about propositions at best collateral to the proposition that asd@ge
cause IIH®" While a court may not replace the jury as factfinder, “conclusions and methodology
are not entirely distinct from one anotheddiner, 522 U.S. at 144. Andlvere “studies . . . are
simply inadequate to support the conclusions reached,” a court must exclude tHes expert
opinion. Amorgianos 303 F.3d at 266ee also idat 267 (“[A]n expert’s analysis [must] be
reliable at every step.”). Such is the chsee.

As to Dr. Darney’s second gmise that progestin LNG is aik to androgens in ways that
make it a cause of IIH,,itoo,rests on speculatn. Dr. Darneyheorizes that LNG, because it
has stronger androgenic potential than other progestins, can also cause IIH. BarhBy has
not identified ay article that has tested whether (much less found that) LNG can cause IIH
through an androgenic pathway. Darney Dep. at 255-56. The sources he cites for his androgen
hypothesis do not involve LNG. They discuss testosterone or other andr&geits. AndDr.
Darneytestified that he isinaware of any article that tested wieatLNG has a role in causing
IIH through an androgenic pathwald. Dr. Darney’s attempt to catapult from testosterone and
other androgen® LNG does not reliably follow, because LNG is far from a clear analog to
those androgens. In potentially sigegint respects, as Dr. Darney concetles progestin LNG

is different from androgens affiehm the entire category of hormones. LNG only has 22% of the

%" For example, Dr. Darney also references case reports of transgender mals waten
developed IIH. Those postulate, but tentatively, that testosterone mightted teldH. See,

e.g, Mowl, et al.,Secondary pseudotumor cerebri in a patient undergoing sexual reassignment
therapy 5 Clinical & Experimental Optometry 449, 452 (2009) (“The exact cause and a
complete understanding of idiopathic intracranial hypertension elude uB.his symptoms

recur with the rechallenge of increased testosterone, proviiibig sveight, it may point more
directly to testosterone playing a causative rpleDr. Darney does not explain why those cases
are not distinguishable on the ground that they involved massive doses of the highly potent
androgen testosterone.
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bonding affinity relative to the standard androgen; and its bonding affinity to SHBG isf50%

that of endogenous DHT, and 13% that of (presumably non-endogenous)3&dbarney Rpt.

at 11. Dr. Darney does not consider the implications of these divergences for hiis &halys
“Even minor deviations in molecular structure can radically change a particula

substance’s properties and propensitigslastetter v. Novartis Pharm. Cor@252 F.3d 986,

990 (8th Cir. 2001)Rider v. Sandoz Pharm. CoyR95 F.3d 1194, 1201 (11th Cir. 2002). And

courts rgularly exclude expert opinions built on analogies téedént chemical@mpounds than

the one at issueSee, e.gGlastetter 252 F.3d at 990 (excluding opinion that “hypothesized that

bromocriptine may behave like its chemical cousins” because the “generigoéissuiimat

bromocriptine behaves like otheget alkaloids carries little scientific valueylcClain 401

F.3dat 1246 (excluding opinion where expert “failed to show that the PPA analogy is valid or

that the differences in chemical structure between PPA and ephedrine make eoatfjer

Konrickv. Exxon Mobil Corp.No. 14€CV-524, 2016 WL 439361, at *7 (E.D. La. Feb. 4, 2016)

(excluding opinion that “relies heavily on studies that focus on ‘solvents’ or ‘orgalnEnss’ as

a class, instead of the specific substances that allegedly causedfiglatitdirth”); In re

Prempro Prods. Liab. Litig.738 F. Supp. 2d 887, 893 (E.D. Ark. 2010) (excluding expert

testimony that analogized to two different kinds of estrogen based on aftéassnoting that

“where an expert summarily attributes effezt®ne substance to another similarly classified

substance, federal courts have consistently concluded that such methodology iabtet’yel

Here,Dr. Darney has formulated a theorgproposed analogythat mayor may notmerit

%8 Relatedy, Dr. Darney does not opine on whether there is some threshold dose or level of free
androgens at which they become unsafe and likely to cause IIH. Nor does havhasdiss
comparable levels of LNG would be. Dr. Darney admitted that the set of ekysmise data
provided to him by plaintiffs’ counsel did not show that higher free LNG corresponds to more
androgenic side effectsSeeDarney Dep. at 289.
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furtherclosescientific review. But, for purposes of admissibility under Rule 702aubert
his leapextendgoo far giventhe existingscholarship. Even assuming the validity of his first
premise that androgens cause IIH, he has not adduced a sound basis on which to claim to have
demonstratethat LNGbehaves sufficiently like sua@mdrogens to also cause this condition.

As noted, in support of his ultimate opinid@r, Darney citesbriefly, the Valenzuela
study and various Norplant case studi€eesemateriat do not close the gaps in niecharsm
theory. They do not speak, at all, to whether androgens causewliretrer LNG behaves like
other androgens in ways relevant to the causation of IIH. And, for the reason®cealswe,
viewed as epidemiologitaource materiathose studies have severe limitations as a basis for
concluding the general causation by Mirena of IIH.

Relatedly, Dr. Darney briefly suggests thiadre is a doseesponse relationship between
LNG and IIH,seeDarney Rptat 14, but e ignores contrary data about contraceptives that use
LNG in much higher doses€., combined oral contragtives) which Dr. Darney acknowledges
do not cause IIHSeeDarney Dep. at 43, 233ge alsdn re Rezulin369 F. Supp. 2d at 425 (“A
factor thatcourts have considered aubertanalyses is whether an expert has accounted
adequately for obvious alternative explanationdJ.$s. Info. Sys., Inc313 F. Supp. 2d at 238
(“An expert must demonstrate that he has adequately accounted for obviousiagtern
explanations in order for his testimony to be reliablétiye: Gen. Motors LLC Ignition Switch
Litig., 2015 WL 9480448, at *2 n.1 (noting that an expert must address “obvious alternative
causes”) (emphasis omitted)).

In the end, while Dr. Darney’s credentials are sterling, the methodology undédrig
opinion in this case is not. He relies on suppositionagi@inptgo link disconnected studies by

others. Anche usesome of hisource materidior more than it can fairly support. The result is
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a hypothesishat may or may not bear up when and if it is ultimately testetla reliable expert
opinion admissible under the governing standards. The Court thereforexuoluste his
testimony?®®

F. Dr. Conrad Johanson

1. Qualifications

Dr. Johanson is a physiologist and neuroscientist. He completed his undergraduate
studies at Eastern Nazare@ellege, and received his Ph.D in physiology from Kansas
University Medical School in 1970. Johanson Rpt. at 4. He has lgrefeasor at the
University of Utah in Salt Lake City andsirrentlya professor of clinical
neuroscience/neurosurgery at Brown University Medical School, wiedrasworked for the
last 30 yearsld. His academic research has been focusdarain fuid dynamicschoroid
plexus-CSF physiology and pharmacology, and intracranial hypertension andepjuiwus.id.
He has “conducted investigations in cerebral ischemia, hyperthermia, Alzlsetlisease, and
arterial hypertensive effects on CNS barsgstems and CSF.Id. He has presented lectures on
IIH “at the meetings of the Intracranial Hypertension Research Foundatohrat 5. He was a
founding member of the journ@lerebrospinal Fluid Researdnow known a$-luids and

Barriers of the CNJ Id. He has served as a consultant for the National Aeronautics and Space

%9 As with Dr. Fraunfelder, the Court rejects Bayer's separate accusatiddriliarney’s

change oliew was disingenuous. Dr. Darney’s previous publications regarding Mirena and
LNG date to 2002 and 2011, before some literature relevant to his analysis was pulesed.
e.g, Valenzuelasupra Alison Edelman, et allmpact of obesity on the phaacokinetics of
levonorgestrebased emergency contraception: single and double do8thg@ontraception 52,
52-57 (2016). And Bayer, for whom Dr. Darney has done work, concedes through its experts
that Dr. Darney is “highly respected in the field around contraception and faamiyipd,”

Hewitt Dep. at 2425, and “has no particular bias against any particular product or method . . .
including Mirena,” Gossett Dep. at 193. While the Court fith@sDr. Darney’s conclusion in

this case is methodologicaliyadequate, the Court does not find his analysis disingenuous.
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Agency and has been awarded the Pudenz Prize for research in the fields of G@éqgytesd
hydrocephaluslid. at 4.
2. Proposed Testimony

Dr. Johanson’s report is substantially more technical than any of the repcetga@vi
previously. For the sake of accessibility to the lay reader, the Court’s synsmpétched at a
high level.

Dr. Johanson’s report begins by discussing the formation, travel, and reabsorption of
CSF, anchormal versus elevated levels of CSF presslateat 6-9. His discussion of 1IH in
this respect is brief. Relevant here, Dr. Johanson suggests that IIH is caused by t
“hypersecretion of CSF”; for this proposition, he cites, in the commentary he apgpends
graphic illustrating the CDF circulatory system, the following artieleGideon, et al.,
Assessment of C@®lynamics and venous flow in the superiagittal sinus by MRI in idiopathic
intracranial hypertension: aneliminary study 36 Neuroradiology 350, 353 (1994) (Dkt. 167-
32) (“Gideon”). Johanson Rt 9. The Gideon article, however, expressly does not endorse
this proposition.SeeGideon,supra at 353 (“Our results do not support the suggestion that
hypersecretion is an important factor in the majority of patients with LIFAf)d, as noted, while
the issue is unresolved, the bulk of scholarship appears to adopt the alternative rsypb#tesi
the root cause of excess CSF in IIH patients is impaired absorption ofS&8¥incenzo
Salpetro, et al. Receninsights on pdiatric pseudotumorerebrisyndrome pathophysiology:
From the “Unifying Neuroendocrine Perspective” to the “Integrated Bioenerdétiononal
Mechanisni 13 J. Pediatric Neurology 11, 12 (20X5glpietro)(observing thathe more

generally accepted hypothesis for the cause of CSF production is “hampered olifISWw into
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the venous system”). Dr. Johanson acknowledged this in his depoSigedohanson Dep. at
84 (agreeing that hampered CSF outflowhes tnore generally accepthgpothesis).

Dr. Johanson’s report then discusses the choroid plexus’s role in generating CSF. He
cites clinical studies that, he states, have demonstrated that the choroid ptaeusource of
CSF production. Amonthese studies are ones tbHamonstrate thaurgically cauterizing and
removing choroid plexus cells reduce C3€gsure; and thaatients with abnormal choroid
plexuses ovesecre¢ CSF. Johanson Rpt. at 10. Dr. Johanson states that, in addition to this
clinical evidence, “[p]harmacologic experimentation reinforces the concept gfi-adgpacity
fluid production at the bloo@SF interface.”ld. Therefore, he states, “it is now widely
accepted by neuroscientific and neurosurgical communities that [the choroid detesfocal
point of fluid production within the [central nervous systerfi].Id.

Dr. Johanson then discusses how, in his view, sodium channel and pump activity drive
CSF formation in the choroid plexus. At its most basic level, the pracasgollows: sodium
is diffused into the epithelial cells of the choroid plexus through sodium channels (Stdyeie
it is then expelled from the cells into the CSF through a sodium pump (Step 2). This areate
sodium imbalance between the chorpiexus epithelial cells and the CSF. To correct this
imbalance, water flows through aquaporin channels, causing the formation of t€BB)S
Johanson Rpt. at 14-15. This process is summarized in the chart below, copied from Dr.

Johanson’s report.

0 Dr, Johanson also addresses other regions of the bifsérarachnoid membrane, brain
interstitial fluid compartment, and cerebral venous systémat have the potentito afect CSF
flow and pressure. But, Dr. Johanson concludes, the choroid plexus is the primary source of
CSF, whose overproduction, he states, causes IIH. Johanson Rpt. at 11-12.
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— Fig. 8: Sodium transport and distri-

/7 N\ . . ) . .
{ J_L bution in CSF formation: First, Na
CHOROIDAL i ; e :
RPFIERLTAT, p = diffuses down gradient (left) into choroid

CELL H20 Channell cell by ENaC. Next, Na is actively
PLASMA CSF extruded by Na pump on CSF-facing
Na : membrane. Then, water moves down
R (ATP-ase) o‘smonc gradient, via aquaporin 1, into
_K CSF. Hormones modulate various aspects

\\“ / Napump of the CSF secretory process.

Id. at 15.

Dr. Johanson then sets out his view of the role of sex hormones and their receptors in this
process. He posits that, when the androgens testosterone and dihydrotestosterone bind to
androgen receptors in the choroid plexus, they trigger the sodediated mechanism by which
CSF is generated. As he sets out, the building blocks of this hypothesis are (&) it fa
“androgen receptors (AR) have been characterized in CP of female and male mice,” (2) an
analogy to studies of the effect of testosterone on the kidneys of rats, (3) evepaids of the
development of IIH in transgender men who were taking high doses of testostatb(®, a
studies involving the effect of testosterone on sodium channels, pumps and aquaporins—the only
one involving the choroid plexus being the Westgate sttid§eeJohanson Rpt. at 18, 20, 22.
However, as Dr. Johanson admitted at his deposition, he is not aware of argvpaeed study
that has concluded that androgens cause 8ekJohanson Dep. at 113. And, as noted in
connection with the discussion of Dr. Darney, the Westgate study did no more than hgpothesi

about the role of testosterone in CSF formatiSegWestgatesupra at P325

1 According to Dr. Johanson, the choroid plexus is a “reyps-organ” that “shares many
common features . . . [with the] kidneyld. at 13. Thus, “one can compare physiology of
kidney . . . for insight on [choroid plexus] transport phenomena and fluid turndder.”

130



(“[H] ypothesis[ing] that obesity and androgen excess may be pathogenic irolligtthr
dysregulation of CSF secretion and hence [IH].

Dr. Johanson also opines that two other hormones, estrogen and progesterone, affect CSF
production. He suggests that estrogen imbalance with progesterone increapesddstion.
Seeidat 18-19, 21-22. Progesterone, on the other hand, he states, likely inhibits CSF
production. In particular, Dr. Johanson suggests that progesterone reduces the thnsport
sodium into the choroid plexus epithelial cells (Step 1) by “reducing channel opeméighd
“lowering channel expressionfd. at 21. It also inhibits sodium pumps generally (Step 2), and
down regulates the aquaporins in multiple tissueskandnalogyin the choroid plexus too
(Step 3)/? See id.

Finally, Dr. Johanson pivots to consider LNG. He proposes the following mechanisms as
to how LNG causes CSF production and thus IIH. First, he posits,difé&ly travels to the
central nervous system and choroid plexus and bonds to the androgen afddhisiIBauses CSF
production for the reasons described above as to the androgen mechanism and for the reasons
described in Dr. Salpietro’s report with respect to the MR mecharg®.idat 25. Second, he
posits, LNG'impacts metabo#im and upsets endocrine balance” by increasing androgen,
estrogen, and insulin in the blood while decreasing progesteldné suport, Dr. Johanson
cites (1)studies suggestintpatan early age onsef IIH in women might be associated with
testosterone, (2) a study of women with that noted elevated testosterone among some of

them, (3) a study that demonstrated lower progesterone in patients using Mire{@d,sasiidy

2Dr. Johanson distinguishes LNG from progesterone by citing to Dr. Salpiegprt for the
proposition that LNG, unlike progesterone, does not antagonize MR receptors, and thiss inhibit
CSF production.See id.
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that demonstrated stable estrogen levels but an increase in the ratio @resinpgpgesterone
among Miena users three months after Mirena was implafit&ke idat 26.

In addition to these hormone-related factors, Dr. Johanson also suggests that LNG
induces the secretion of insulin which “can drive androgen production in the ovddeat™27.
Howeve, as Dr. Johanson later acknowledges, the evidence is mixed in suggestingGhat L
increases insulin levels. He also suggests that hormone and medaled weight gain (a so
called “secondary mechanism”) might support his finding that LNG causd®dilise obese
patients and those with recent weight gain are more likely to develdf lidH.at 28.

Finally, Dr. Johanson points to “epidemiological evidence” of LNG’s ostenaiblity to
cause IIH, citing what appears to be a single case of a “deuyalleHe did not, however,
review either the Valenzuela or Etminstudies or consider any clinical data showing that
Mirena users, given the preferential prescribing practices of that conivaseprre at an
increased risk for IIH.SeeJohanson Rptt&8-50 (list of authorities does not include
Valenzuela or Ehinan); Johanson Dep. at 135. At his deposition, Dr. Johanson admitted that no
study, in animals or humans, had tested LNG and found that it dysregulated sodiumttranspor
the choroid plexus or increased CSF producti®eed. at 119, 173.

3. Analysis UnderDaubert

As with the previous experts, Dr. Johanson’s opinitinat-the LNG in Mirena causes

the hypersecretion of CSF and thus IIH, based on a mechanism consisting es afsteoried

steps—fails to satisfy any of thBaubertreliability factors.

3 He also, at a later point in his opinion, notes that LNG reduces serum SHBG, tagsing t
“bioavailable (free) andrams in susceptible individuals . . . [and] further exacerbat[ing] the sex
hormone imbalance.1d. at 30.

4 He also suggests androgeatated inflammation may play a role in lIKbee idat 29.
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Dr. Johanson first developed this theory in the course of this litigation. In his d@posit
he admitted that he had never communicated this theory outside of this litigation aneftiat, b
being hired by plaintiffs, he had newamrenconsidered whether LNG could cause IIH. Johanson
Dep.at 1®. Nor has this theory been tested: As to the mechanism he proposes by which LNG
would have this effect, Dr. Johanson acknowledges that he has not tested the effdé@saf L
choroid plexus ion transporters, even though he stated that it would take only one week to do so.
Id. at14—-15. Dr. Johanson is unaware of anyone else who has tested this tieatyL19. He
alsohas not published ¢éttheories he articulates in his expert report anywhere, including in a
peerreviewed journal. He is unaware of anyone else who has doné. s1.63;see also idat
109-10, 173-74. And he admits that his theory is no more than a “plausible workialj:mo

You can extract data from a lot of literature, a lot of pieces of the puzzle, and |

think I very cleverly build it together to make a plausible working model. It's not

established, but it's heading in the right direction, my opinion.
Id. at 215.

Under these circumstancdise “cleverly buil[t] together . .plausible working model”
that is Dr. Johansontmechanism opion is arguably, by his own account, “speculative” and
“conjectural,” so as, without more, to require exclusiBoucher 73 F.3dat 21. At a minimum,
because it fails thBaubertreliability factors, this opinion, like those of tegpertsaddressed
earlier, requires the followinthard look.”

The mechanism that Dr. Johanson theorizes, while complex, can be reduced to the
following series of premises and steps: (1) IIH is caused by an overproducG&pt2) the
choroid plexus produces CSF through a sodium mechanism; (3) the sodium mechanism that
produces CSF is triggered by androgens binding to androgen receptors in the chougidapiex

(4) LNG binds to those same androgen receptors, triggering the same mecHargsnmection

133



with these propositions, Dr. Johanson adds his views about how certain other hormones
(estrogen and progesterone) activate or inhibit that sadienseanechanism, and how LNG
affects those hormones. Dr. Johanson also articulates a secondary, indirectsmeohani
causation, under which Mirena causes a patient to gain weight, which in turnitiduses

As the Second Circuit has held, “it is crititdlat the analysis of an expert “be reliable at
every step.”Amorgianos 303 F.3dat 267. Otherwise, the expert’s opinion must be excluded.
Seeln re Paoli R.R. Yard PCB Litig35 F.3d 717, 745 (3d Cir. 1994) (“[A]ny step that renders
the analysis umdiable under th®aubertfactors renders the expert’s testimony inadmissible.”)
That proposition guides the Court’s analysis of Dr. Johanson’s opinion, comprised as it is of a
sequence of postulates. Bayer disputes as unreliable and conjstefpsabr, three, and four of
Dr. Johanson’s proposed biological mechanism, as well as some of his secondamgspréimes
Court considers these in turn.

In support of his theory’s first step—that IIH is caused by an overproduction 6+CSF
Dr. Johanson cites the Gideon study. However, as noted, the authors of that study do not so
state. Their studgxplainsthat “CSF production may contribute to the development of [IIH]” in
some individuals, but the study’s result®not supporthe suggestion that hypersecretion is an
important factor in the majority of patients with [THGideon,supra at 353 (emphasis added).

When confronted with this aspect of the Gideon study at his deposition, Dr. Johanson
backtracked. No longer relying on the conclusion of the study, he argued that thezelatal
points in that study “kind of stood out” so as to favor his concludidrat 168. He blamed the
Gideon study’s authors for “misjudgmentd. But, as noted earlier in connection witmigar
handling of others’ studies by others of plaintiffs’ experts, “exceedfheglimitations the

authors themselves” placed on their studies is not good sci€eebdlirena Perforation /
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Daubert 169 F. Supp. 3d at 431 (quotillgre Accutane Prods. Liab2009 WL 2496444, at

*2); see also Anderson v. Bristol Myers Squibb, Glo. CIV.A. H-95-0003, 1998 WL

35178199, at *11-12 (S.D. Tex. Apr. 20, 1998) (excluding expert testimony where expert drew a
“causation conclusion that the authors of the study never even reached in therepubbsk”).
Ignoring contrary evidence in an effort to preserve one’s opinions is, simddtag of

unreliability. See In re RezuljrB09 F. Supp. 2d at 563.

Significant too, the premise that IIH results from therpvoduction—ather than the
under-absorption-ef CSF, which Dr. Johanson endorses in this litigation, is one that he has not
previously embraced, despite addressing this subject in a prior writing. i&dbgiain article
Dr. Johanson co-authored recognized that CSF overproduction is the less favored hyipothesis
the academy. The article did not indicate that any of the authors embracegtibebig.See
Salpietro,suprag at 12. The article instead stated, as Dr. Johanson synopsized in his deposition,
that the molecular physiology basis for elevated CSF pressure in 1IH is umlamalithat “the
patho-physiology of PTCS [IIH] is still poorly understood.” Johanson Dep. at 76—78, 82e83.
be sure, Dr. Johanson’s earlier article falls short of making his present repeetsat of
position for purposes of litigation. But it does bear on the reliability of the view hedioased
in this litigation, particularly insofar as Dr. Johanson’s new view does not desiveniew or
original research. And, as noted, this hypothesis is disputed in the literaturejdhty moa
which has hypothesized an under-absorption theory. Dr. Johanson’s report does not seriously
engage with this contrary theory, including the writings that he cites in hier earauhored
article, which question that CSF overproduction is the more probable explanatidt. f&ek In

re Rezulin 309 F. Supp. 2d at 563.
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As to the first step in Dr. Johanson’s analysis, the Court—and a jury—would be left only
with the non-supportive Gideon study and Dr. Johangpa&dixitassertion that an increase in
CSF production is the likely cause of IIH. That is too great an analytic lde opinion on this
critical first step lacks a sufficient evidentiary basis to permit it, ubDdeibert to reach a jury.

See R.F.M.AS., Inc. v. SB18 F. Supp. 2d 244, 248 (S.D.N.Y. 2010) (“Expert testimony that is
merely subjective belief or unsupported speculation should be excluded.” (quotatiorsg ))mitt

The next disputed step in Dr. Johanson’smecsm theory is his statement that the
sodium mechanism that produces CSF is triggered by androgens binding to andrepgjensrec
in the choroid plexus. By far the most apposite writing cited by Dr. Johanson for thissgbmt i
Westgate study. But, aiscussed in connection with Dr. Darney’s report, that was aitro
study involving the choroid plexus cells in rats and involving testosterone. BayHy aajues
that extrapolating from a study involving testosterone and rats to the context afdragen
LNG (a progestin) and humans is too great a leap. The Court agrees. Ireanyesn if such
extrapolation were otherwise a viable basis for permitting such a theoactoagury, the
Westgate study speculated, but stopped short of canglutiat testosterone may play a role in
the production of CSF so as to cause IBeeWestgatesupra at P325*[H]ypothesifng] that
obesity and androgen excesaybe pathogenic in IIH through dysregulation of CSF secretion
and hence [lIH].” émphasis added)3ee alsa@lohanson Dep. 188-89.

Dr. Johanson also cited in support of his litigation theory’s second step (1) two case
reports involving transgender patients who had taken massive doses of testosteronénand (2)
vitro studies involving sodium transport in other organs, such as the kidneys. The authors of the

transgender case reports, however, emphasize that the relationship bettesterome and IIH
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is speculativé® And the authors of thie vitro (rat-based) studies involving other organs do not
appear even to speculate about the choroid plexus or about IIH %iThié gaps between these
studies and case reports and the proposition for which Dr. Johanson proposes to use them are too
great to support such trial testimoryee Jaier, 522 U.S. at 144 (affirming holding that
factfinder could not extrapolate conclusion that exposure to PCBs had contributed tiiglainti
cancer from study of living infant mice who had been given massive doses of B&Ba)so
Amorgianos 303 F.3d at 266 (where “studies . . . are simply inadequate to support the
conclusions reached,” court should exclude expert’s opinion).

Step four in Dr. Johanson’s mechanism theory posits that LNG binds to androgen
receptors in the choroid plexus, causing sodium ion transport. But this theory, too, dost not re
on a base of data that is nearly solid enough to reach a factfinder. As Dr. Johansiea admi

his deposition, he is unaware of any study suggesting that LNG dysreguldites sransport in

> See, e.g.Kapil G. KapoorRegarding secondary intracranial hypertension from testosterone
therapy in a transgender patier80 Seminars in Ophthalmology 241, 241 (2015) (Dkt. 38)/-
(“While testosterone levels may play a role in these cases, it seems theuffisens evidence

to draw these conclusions definitely, and we must be cautious in drawing theseiconachs

Soo Park, et alSecondary intracranial hypertension from testosterone therapy in a transgender
patient 29(3) Seminars in Ophthalmology 156, 157 (2015) (Dkt. 4%)7¢ The exact

mechanisnof how raised testosterone causes intracranial hypertension is not known.”);
Catherine Hornby, et aM/hat do transgender patients teach us about idiopathic intracranial
hypertension?41(6) Neuro-Ophthalmology 326, 326 (2017) (Dkt. 167-36) (suggestad[i]t

is interesting to speculate that IIH, akin to PCOS, could be driven by androges@xdn his
deposition, Dr. Johanson acknowledged that the Kapoor, Park, and Hornby studies, as quoted
above, had stopped short of the step-three conclusion for which he citesSbelnhanson

Dep. at 197-98 (Park), 205 (Kapoor), 210-11 (Hornby).

% See, e.gBei Liu & Daniel Ely, Testosterone increases: Sodium reabsorption, blood pressure,
and renal pathology in female spontaneously hypertensive rats on a high sodiu2dtlet
Advances in Pharmacological Sciences 817835; Su Yi Loh, &ffacts of gonadectomy and
testosterone treatment on aquaporin expression in the kidney of normotensive and hypertensiv
rats, 242 Experimental Biology & Med. 1376 (2017); Naguib Salleh, eTaktosterone induces
increase in aquaporin (AQP)-1, 5, and 7 expressions in the uteri of ovariectomizet¥tatk of
Membrane Biology 1097 (2015).
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the choroid plexusr that LNG results in an increase in CSF production or pressure. Johanson
Dep. 173 (“Q: [C]an you identify any study that [] found that LNG dysregulaidisi® transport
in the choroid plexus? Ao. | cannot.”);see also idat 119. He alstestified that he is
unaware of any articles that discuss LNG and its androgenic activitytioreto I1H. Id. at
214-15. Relative to Dr. Darney, Dr. Johanson devotes little attention to discussing the
androgenic potential of LNG. But, as noted in the discussion of Dr. Darney’arspogtulate,
LNG’s androgenic potential is substantially less than that of testosterone.agstening
arguendahat testosterone could cause the sodium transport posited by Dr. Johanson, it does not
non-speculatively flow that LNG has a similar androgenic effeatspecially to the degree
necessary to cause IIH.

More generally, despite the central role that the androgen sodium mechanism plays
mechanism theory, Dr. Johanson cites little evidence in support oftdlistep. He relies
mostly on citations to Dr. Salpietro’s report in this litigation and on the sareeeaers and
case studies the Court has discussed elsewhere in this decision. In som&aircesn experts
can permissibly rely on the opinions of other expefise, e.gIn re Accutane Prods. Liab.
Litig., 2007 WL 4404176, at *1 (allowing expert on specific causation to rely on opinion of
general causation expert “if doctors in his profession normally rely upon the opfiotieer
experts”) Here, however, for the reasons reviewed in connection with his report, Dr. Salpietro’s
report itself falls short obauberts standards. And, as noted elsewhere, except in the rarest of
circumstances, isolated case reports cannot alone prove propositions as toncaAsab his
fourth step, too, then, there is too great a gap between the slim evidence cited by DonJohans
and the proposition for which he cites it: that LNG binds to androgen receptors in the choroid

plexus, causing sodium ion tramsp
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There are thus infirmities precluding a finding of reliabilitt@three of the four steps
on which Dr. Johanson’s theory of Mirena’s causation of IIH is based. Beyond that, xtethte e
that he sought to buttress his conclusion as to this point with clinical data, Dr. Johansof’s use
evidence was impermissibly selective. To the extent he dipped into exigtoigrsbip with
respect to the relationship between Mirena and IIH, Dr. Johanson did so by citingpzate
In so doing, he elected not to consider the most important scholarship bearing on that point. He
did not consider the Valenzuela study (or any part of the Etminan study, including its
uncompromised part) at alseeJohanson Dep. at 38 (“Q: Did you review any of the clinical
studies on Mirena and IIH? A: 1did not. | have not, nad’)at 85-86 (“Q: Did you review the
literature showing whether patients who used Mirena have an increased rata®tbhhpared
to controls? . . . A: No.")see also idat 135-36. To be sure, Dr. Johanson’s opinion is
ultimately about a theorized mechanism of causation. He waxbhged to have considered
these epidemiological studies in formulating his opinion. But, having deployedatkridence
in the form of case reports in suppofthis ultimate conclusion, it is fair to examine whether he
looked holistically, or only selectively, at this body of evidence. His checkifg approach is
at odds with principles of sound science.

Finally, as noted, Dr. Johanson articulates a secondary, indirect theory diccaubke
asserts that LNG has potential to cause obesity, hypertension, and hormofeiémb&rom
these effects, he asserts, it may indirectly cause IIH. But this cantigdiawed by the same
sorts of data holes and analytical gaps as his discussion of the several seegseddayove. As
to obesity, for example, Dr. Johanson opines that “weight gain . . . can occur with Mirged usa
Johanson Rpt. at 27—-28. But the articles he cites for that propaaiticlesdo not support it.

He cites Natali@al’Ava, et al.,Body weight and composition in users of levonorgestrel-
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releasing intrauterine systerité Contraception 350 (2012) (Dkt. 167-21), for the proposition
that users of LNG-containing IlUDs gained an average of seven pounds per yeart tia$¢ha
taking another progestin, depot-medroxyprogesterone, gained 15 pounds. Johanson Rpt. at 28.
But Dal’Ava compared LN&ontaining IUDs to copper (ndoNG) IUDs. Dal’Ava found “no
significant difference in body weiglchange between the two groups of users at 12 months.”
Dal’Ava, supra at 350. Dr. Johanson also cit¥sleska Modestcet al.,Weight variation in
users of depot-medroxyprogesterone acetate, the levonorgestrel-releasing imeasysiem
and a copper intrauterine device for up to ten years of 28&ur. J. oContracepbn &
Reproductive Health Care 57, 60 (2015), for the proposition that ¢dEining IUDs can lead
to weight gain. Johanson Rpt. at 28. But that study also found no significentmii# between
the weight gain in those using LNG-containing IUDs and copper-containing IlDsted that
there was “no plausibleeason why the presence of a [coppentaining]#UD in uterowould
influence weight.” Modestsupra at 61. In other words, Modesgypra ultimately didnot
find that LNG-containing IUDs cause weight gain. And in his deposition, Dr. Johatisuttesl
he would need to do further research into the issue and that he could not offer a clinioal opini
that Mirenausers gairsignificantly more weight than other persons. Johanson Dep. at 317-18.
He agreed that a clinician would be better suited to assess the indirect nradi@pissited, in
which Mirena causes weight gain, which in turn causes 8k idat 321-26.

Dr. Johanson’s opinion must be sound at every critical step to be admissible. Instead, it
is unsound methodologically at nearly each step. The Court must exclude it.

G. Dr. Vincenzo Salpietro

Dr. Salpietro, plaintiffs’ final expert, offers an alternative mechanisnaeggion with

respect to IIH to those of Drs. Darney and Johanglamtiffs’ other mechanism experts
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1. Qualifications

Dr. Salpietrois a pediatrician and pediatric neurosurgeon. Salpietro Rpt.He 2.
received his medical training at the Unisigy of Messina and the University of Pavia in Italy,
and atimperial College London in the United Kingdom. Dr. Salpietro works in the field of
molecular neuroscienceDr. Salpietro has published extensively in peer-reviewed journals in
recent years. laddition tohis research, Dr. Salpietro teaches studerta@rial College
London Medical School and the University College London Institute of Neurologwat 3.

His research focuses on investigating “the molecular and metabolic alteratiomgjcaus
rare neurological disorders of yet poorly understood pathophysiolady.Dr. Salpietro is
currently working to characterize the metabolic and genetic basis for a nuinnées o
neurological disorders, includiitH. Id. However, as revieweitifra, before this litigation, his
research into a mechanism for causation of IIH had never identified LNG as casea

2. Proposed Testimony

Dr. Salpietro’s opinion is fundamentally about a mechanism by which Mirena might
cause IIH. His report embracesnaeralocorticoidheory of a causal link between LNG and
IIH. He posits that, because mineral corticoids may cause |IH and bed¢@Gseah bind to
mineralocorticoid receptors (“MR” or “MRs”), LNG in turn may cause IIH.

Dr. Salpietrés report begins by discussing the basics of LNG, and in particular explains
that, as acknowledgday Bayer, LNG binds to MRsld. at 6-8. Dr. Salpietroalso concludes
that LNG exets agonist (rather than antagonisfiects) because mineralocorticoid activation
symptoms (ierease in body weight or blood pressure) have been reported in case reports
regarding LNGIUD users.Id. at 3-10. Animal studies conducted by Bayer have, according to

Dr. Salpietro, demonstrated that Mirena tessults in weight gain. In Bayer’s clinicgtudies of
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Mirena, patients also reported some symptoms that aveiatex with mineralocortoid agism,
including edema, bloating, and weight gald. at 16-12.

Dr. Salpietro then turns to discuss IIAfter reviewing its characteristics and symptm
id. at 12—-14, he notes that “[t{]he pathophysiology of PTCS is incompletely understbad,”
14, that studies have reached conflicting results whether the disease islyatiseccased SF
production or pressure at the choroid plexus level and/or reduced CSF outflow in the arachnoid
membrane and the cerebral venous systaindt 15, and that “[s]everal studies evidence a
probable role for steroid hormones in PTC8,” Prior literature he notes, has identified various
possible causal mechanisifor IIH. These includéimpaired cerebral hemodynamics, including
cerebral edema, increased cerebral blood volume, increased CSF productiorprasdioe
along with decreased CSF reabsorption or venous flédv.at 15-16. He states, however, that
cerebral edema has been excluded as a cause aihldHhathere is limied evidentiary support
for the remaining theoriesSee idat 16(“Another model . . . linked PTCS to excessive CSF
production; however, measurement of the production CSF rate would require invasive
proceduresife., infusion or perfusion techniques) for the patients . . . and no evidence from
previous research gave conclusive support for this model, except (probably) two \entricul
infusion studies which documented elevated CSF secretion in a number of PTCS.paigknts
(“An additional, alternative, pathophysiological model links hampered CSF outflowhmto t
arachnoid villi and the venous system to PTCS pathophysiology. The only possible evadence t
support this theory came from a CSF infusion study which demonstrated reduced iG&gedra
in PTCS.”).

Dr. Salpietrathen articulates his theerynamely, that many cases of IIH wesdated “to

the primary event of raised CSF pressure,” and thairttrisasen pressure is causeg b
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“derangements in transport of electrolytes like sodium (Na+) or potaskit)i (Id. at17. He
states:Activation of the choroid plexus MRs and their downstream pathways more likely than
not stimulates the generation of N@bdium)/K+ (potassium)ATPase pumps, leading to

greater movement of sodium ions at the choroid plexus epithelial cells (CPE&)napinbrane
into the cerebral ventricles, thereby actively creating an osmotic gradientdecretion of
CSF.” Id. This mechanisnhas similarites tothe modethatDr. Johanson proposesthough

the driver of this mechanisposited by Dr. Salpietro is MR activation, not androgen receptor
activationas posited by Dr. Johanson. Dr. Salpietro likens the mechanism he posits to
mechanisms seen ingdlkidney. Id. at 18.

In support of the mechanism he endorses, Dr. Salpigé® case reports and case series
in which PTCS was observed in patients with excess aldosterone—a mineradat,ontigch
binds to MRs in the epithelial dslof the choroid plexusld. at 18. However, when questioned
on this point at his deposition, Dr. Salpietro disclaimed reliance on case reguasée his
mechanism theorySeeSalpietro Dep. at 137 Q: You cite a number of case reports in your
repat, corect? A Yes. Q Are you relyingon those case reports to prove your mechanism
theory? A:No.”). Dr. Salpietro further acknowledged that, while he regards his mechanism
model as “biologically plausible,” it “is not provenld. at $0, 393.

In suppat of this mechanism theory, Dr. Salp@cites studies that observe MR
expression in animal choroid plexus, and other studies that observe the expression eKan Na+
-ATPase subunit in rat choroid plexus. Salpietro Rpt. at 19-21. He furthethwitgsidies
have shown “that children and adults with exa#ssdosteronism can devel®fICS as a
complication” 1d. at 21. One study, he noted, has shown that 1IH patients who did not respond

to conventional treatment experienced an improvement of their symptoms whed wehtan
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“aldosterone receptor antagonistd. Dr. Salpietrés report, however, acknowledgétht there
are other possible risk factors for (or causes of) IIH, some of which are nuzly accepted
and understood than otherBheseactual or possible risk factors include obesity and weight
gain, recombinant growth hormones, excess or low Vitamin A, retinoids, sulfg drugs
amiodarone, lithium, tetracyclines, and quinolonies.at 24-27.

As to an association between LNG and IIH, Dr. Salpietro cites studies thateotiss
some women taking oral contraceptives containing LNG have experiencetbsysrgssociated
with 1IH. 1d. at 28 (noting study in which four of 59 women using oral contraceptives were
reported with 1IH symptoms; also noting a 1968 study which described a “high proportion of
neuro-opthalmic consequences” among 129 women taking oral contraceptives). None of those
studies, however, have concluded that the oral contraceptives caus&edht. Dr. Salpietro
also cites the Norplant case studies discussed earlier (Sunku; Alder; and WysuhGreen).
Id. at 28-29. Dr. Salpietro also cites a caseort in whicha patient, after exposure tbd
powerful progestin Depo Provera, expaded II1H id. at 29, and the Martinez case report, cited
earlier, of a woman whose visual disturbances resolved after arr¢éld&sed IUD had been
removed and treatment with the diuretic acetazolamide had hdgurinally, Dr. Salpietro also
cites the Valenzuela studg., and to Bayer's summary of individual case reports as submitted to
German regulator BfArMId. at 29-30.

With respect to the mechanism he posits, Dr. Salpietro terms it “biologically plausible

and consistent with various known facts about Il at 30/ He acknowledges that there are a

" He writes that “PTCSelated causal mechanisms are in a very large proportion related to
underlying imbalances of steroid hormones, especially female sex hormdohest’32. Dr.
Salpietro notes that this conclusion is corroborated by observatiorigihiue very low
incidence of PTCS in pre-pubertal children vs. adults; (b) the much higher incident@®irP
post-pubertal women vs. men; (c) the absence of a gender preference (women befonen)
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limited number of studies in the fieldd. at 30. In support of the critical step in his mechanism
that links LNG to MR activation in the choroid plexus and thus the sodium/potassium mhediate
increase in CSF, he cites two studies with respect to the effect of progestenotyececMRs,
and to an animal study involving rabbits that found that a combined administration géestro
and progestin altered CSF dynamics in the choroid pleixlisBut the conclusions of that study,
as Dr. Salpietro noted, are cabined and qualifiédiefemaybe several kinds of cellular
mechanisms involved in the action of progesterone on the choroid plexus furitien.
mechanisntouldbe an interaction witaldosterone in terms of competition between
progesterone and aldosteroneeitular receptors$ Id. at 31 (citing Lindvall-Axelsson &
Owman,Adtions of sex steroids and corticosteroids on rabbit choroid plexus as shown by
changes in transport capacity and rate of cerebrospinal fluid formatidMeurobgy Res. 181,
181-86 (199) (emphasis added). Finally, Dr. Salpietro cites to Dr. Johanson’s report in this
litigation for the proposition that LNG can cause or substantially contributel though an
andogenmediated mechanismid.

At the end of his report, Dr. Salpietro articulates an indirect mechanism bly WKRG
may cause IIH. He posits a relationship between IIH, LNG, and obesity, ¢ch vd@cause the
levels of SHBGare lower in obese women, and because LNG is available to bind to hormonal
receptors only when it is “free,” the absence of SHBG available results @agsct hormonal
effects from LNG in obese womeid. at 33-34. He also posits that use of LNG causes weight
gain; and that, becaa weight gain is a risk factor for IIH, LNG is therefore a riskdiafdr 11H.

Id. at 34-36.

puberty; (d) the notably higher PTCS incidence in young obese women vs. nhormaédeight
women; (e) the tendency to relative testosterone deficiency in thosenfeneffected with
PTCS in their pospubertal age.Id. at 32.
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In his deposition—addressed furtheira—Dr. Salpietroadmitted that he was not an
expert in epidemiology and that he cannot testify about either it or pharmac8egydpietro
Dep. 424 — 25 (“ have included all this pharmacology and epidemiology . . . because | wanted to
do a proper job . . .. But it's something that | did challenging myself and going ireeediff
territory, so | cannot testify abotltat.”); id. at 427 (“| cannot absolutely testify about
pharmacology or epidemiology or gynecology. | mean, | would never—I would neveatd9; t
id. at 137 (“It is not my expertise. | have been not trained like an epidemiologiste hba
experiencef epidemiology.”);id. at 163 (“[B]ecause | am not an epidemiolog|ist], | exchanged
thoughts with [Plaintiff counsel], and she—she helped me to analyze, to interpretadtiis dat

3. Analysis UnderDaubert

Unlike the preceding six experts, Dr. Salpidies written prior to this litigation to
propose a component of the theory that he now propounds. In 2012 and 2014, he proposed an
MR-mediated mechanism for IIH, although Dr. Salpietro did not then connect it to ENG, |
alone to Mirena. Dr. Salpietro dgiliggest a causal connection to IIH of aldosterone, a classic
MR agonist, and progesterone. To be sure, as articulated in his 2012 and 2014 publications, Dr.
Salpietro’s theory as to such a mechanism for IIH was put in far more quatifige@d terms
than in his present reporEee generallyincenzo Salpietro, et aldiopathic intracranial
hypertension: a unifying neuroendocrine hypothesis through the adrenal-brajr3axis
Neuroendocrinalgy Lett. 569, 569, 572 (2012) (Dkt. 196-23) (“Salpietro 20X&tating that he
was “working toward” a “hypothesis” of IIH that involves MRs in the choroid ggexhat it
“conceivable” that progesterone “can lead to IIH through stimulation of the Mivagtthat
leads to active sodium secretian .at theapical membrane of thehoroid plexus,” but that
“[t]hus far, however, there is not a credible and comprehensive hypothesidIH despite the

different mechanisms proposedsge alsd/incenzo Salpietro, et aPediatric idiopathic
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intracranial hypertension and the underlying endocrine-metabolic dysfunction: a pilot &dy
J.Pediatric Endocrinology& Metalolism 107 (2014) (Dkt. 196-26) (“Salpietro 2014”). And Dr.
Salpietro’s 2014 writing, which was focused on other IIHhuarbidities, made only passing
reference to progesterone, to which it referred onlydhaat. SeeSalpietro 2014at112.

Bayer articulates several objections to Dr. Salpietro’s expert conclirsibMirena is a
cause of [IH. At the outset, Bayer does not concede Dr. Salpietro’s startinggyrenwit, that
MR agonists can bind to MR receptors in the choroid plexusgtimgg a biological chain
reaction that can leads to an increase in CSF production. This theory, Bastsy ssparely a
scholar’s working hypothesis and has been admitted by Dr. Salpietro himself agampr
Overwhelmingly, though, Bayer focusesntgethodological challengenderDauberton two
“leaps” or “gaps” in Dr. Salpietro’s proposed application of that thesis to Mifest that
progesterone and LNG are MR agonists, and, second, that IIH is caused byaseiirceSF
production. Bayer argues that these necessary steps in Dr. Salpietro’sudpnain as to
Mirena’s causation of IIH are no more than speculative working theories and, irtcedol;. t
Salpietro has repeatedly admitted that these are conjectural and unproven.

For the reaons that follow, Bayer is correct. The two “gaps” (unsupported assumptions)
that it identifies are central to Dr. Salpietro’s theory. Each unsubstantiagedflegicis too
great and too consequential to make Dr. Salpietro’s ultimate conclusion as to Magmaduct
of reliable methodology. And Dr. Salpietro, in his deposition testimony, repeatadly-at
times, memorabhkr~acknowledged that his is no more than a conjectural, unproven working
hypothesis.See, e.gSalpietro Dep. at 409 [{(V]e arestill in the prehistoric age in regard to the
research of pseudotumor cerébyriid. “[W]e don’t know the genes involved, the pathways

involved, and aa consequence we are not able to afferetiologically targeted treatments but
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just symptomatic retfs.”); id. at 89 (“There is no one in the world who knows the exact cause of
pseudotumor cerebi).

Before addressing the gaps in Dr. Salpietro’s mechanism theory, the Cesrthait as
related above, Dr. Salpietro has jettisoned the remaining ogiaiticulated in hisgport,i.e., all
but his mechanism opinion. These include his opingsn®pharmacology, epidemiology, case
reports, and Dr. Conrad Johanson’s androgen theory. In his depd3iti&@glpietro disclaimed
reliance on thge opinions.SeeSalpietro Depat 424 (“| would never testify about the
pharmacology underlying Mirena or the—or the epidemiology or the gynecologgfdite
litigation.”); id. at 274 (“There may be several mechanisms involved in the androgenicity of
Mirena,but | am not in the position [to] offer you a proper opinion [about Dr. Johanson’s
androgen theory] because | should read much more abol tiisat 23 (“I mean, the only
thing | can really offer is my model. | mean, | cannot talk about anythiegles my model
because I'm not a pharmacologist; | am not an epidemiol§gisee also idat 137, 163, 274,
423-25. And, following Dr. Salpietro’s lead, plaintiffs in their opposition brief did not defend
the aspects of his report that embrace th#ser @pinions.

As to Dr. Salpietro’s opinion as to a mechanism by which Mirena ostensibly ditises
the Court assumearguendo that existing scholarship provides a reliable basis for the starting
premise of that opinion: that MR agonists can bind to MR receptors in the choroid plexus,
triggering a biological chain reaction that daadto an increase in CSF productionke Bayer,
the Court focuses its analysis on the two ensuing steps in the reasoning DitdSadeie to

connect that starting emise to his opinion here. The Court gives this analysis a “hard look,”
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because-like the opinions of the preceding six experts—Dr. Salpietro’s opinion does not meet
any of theDaubertcriteria for reliability

Whether progesterone and LNG are MR agonigtisthe threshold, plaintiffs seek to
deflect Bayer’s critique as to this point by stating that Dr. Salpietrodehdoes not require
LNG and progesterone to be MR agonists. That is flatly incorrect. By itexplitit terms, Dr.
Salpietro’s models based ondctivationof the choroid plexus MRs.” Salpietro Rpt. at 17. He
posits a biological pathway which can be triggered by digenisticactivity of aldosterone on
theepithelial cells of the choroid plextisd. at 18 (emphasis addedge alsdalpietro 2012 at
57 (“Aldosterone can stimulate MR; spironolactone can antagonize MR”), and whinthibited
by spironolactone,d classic MRantagonist’ Salpietro Rpt. at 18 (emphasis added). And Dr.
Salpietro includes in his report the following chart, taken from his 2014 articlegtedbgh his
unified theory of IIH etiology and which, through its use of arrows, clearlyodstrates his

view that the mechanism is triggered by Mgonists

8 Dr, Salpietro admits that he did not perform any tests to determine whetBeadtll as an

MR agonist, Salpietro Dep. at 146)d that there is “no literature | am aware of which show([s]
an agonistic effect of LNG,t. at 257. The one study he cites on this point indicates that LNG
has arantagonisticeffect or no effect on the MRSeeDonitaAfricander; et al.,Molecular
mechanisms of steroid receptor-mediated actions by synthetic progestins usedanHRT
contraception 76 Steroids 636, 639 (2011) (Dkt. 167-1&)gd in Salpietro Rpt. &). Because
Dr. Salpietro has never tested LNG, his methodology has no error rate. Andpfayaimering
acceptance within the scientific communidy, Salpietro’s thesis that IIH is caused by
overproduction rather than under-absorption of CSF is distinctly in the minority, and the othe
steps in the chain of reasoning leading to Dr. Salpietro’s mechanism orgoth@t LNG is

an MR agonist and that LNG causes certain side effects) are not scientéazadfted.Dr.
Salpietro concedes that hisimipn is “controversial. Salpietro Dep. at 55.
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Along the same lines, Dr. Salpietro also citesyASouque, et allhemineralocorticoidactivity
of progesterone derivatives depends on the nature of the C18 subsfi@@&indocrinology
5651 (1995) (Dkt. 167-61), for the proposition that “progesterasealiow agonist
mineralocorticoid (MC) activity Salpietro Rpt. at 9This is not a small point. Dr. Salpietro’s
model depends on this proposition. It does not logically cohere if progesterone andeLiNgs ar
MR agonists.

However, fatally from @&aubert perspective, the studies that his report cites and that he
referenced at his deposition for this proposition do not support that pragesand LNG are
MR agonists. The first study, M. Quinkle& S. Diedrich Difference of in vivo and in vitro
antimineralocorticoid potency of progestere28 Endocrine Res. 465 (2002) (Dkt. 167-50),
appears to directly contradict itself. It reports both that the preexistinguitefaund that
progesterone was “only a weak transactivation activity and is therafiRantagonist’ id. at
466 (emphasis added), and that his study affirmed that literature’s conslibyt demonstrating
that progesterone “has a lagonistmineralocorticoi¢tactivity,” id. at 467. The study also
states that “progesterone is a potmti-[mineralocorticoid]in vivo,” id. (emphasis added),

suggesting again that progesterone’s effectauat@gonistic At best, the study is equivocal. It
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is sufficiently inconsistent as to neither support nor undercut the proposition on which Dr
Salpietro relies.

The Souque study paints a more internally consistent, while complex, picture tBeit i
end, this study does not help Dr. Salpietro’s theory either. The study finds that poygeatel
several of its derivatives “behave as antagonists.” Sosqgpeg at 5656. This, of course, is
contrary to a core premise of Dr. Salpietro’s report. (Plaintiffs’ expe Johanson similarly
disagrees withDr. Salpietrg opining that progesterone is an MR antagortigeJohanson Rpt.
at 18; Johanson Dep. at 175.) That said, the Souque study does find that one progesterone
derivative has “agonist propertiesld. But the proposition that one derivative of progesterone
has agonist properties is an insufficient ground on which to find a reliable tabBis f
Salpietro’s thesis. The Souque study’s findings emphasize the difficulty, revéutitity, of
inferring from the behavior of one hormone that sfrailar hormone-it underscores that one
cannot assume that because one hormone has a certain effect, a similar hornmaoe sedrily
have the same effecAs another study puts the point: “[T]he relationship between affinity and
biological activity orpotency is not straightforwamt predictable, and appears be cell and
promoterspecific, as welas liganddependent.Africander, supra at 641. UndeDaubert,Dr.
Salpietro’s analysis must beeliable at every step.Amorgianos 303 F.3d at 267But the
studies he cites for the necessary proposition that progesterone is an MRagdisisaply
inadequate to support” that conclusidd. at 266. They do no more than make that proposition

possibly true’®

®In his deposition, Dr. Salpietro testified that “I'm not saying that the @pilesand the
researchers who wrote this is an antagonist are wrong. This is a controwsjsiet, nd |
don’t think that anyone will be able to prove his opinion to the scientific stand&edpietro
Dep. at 205.
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Conceivably, Dr. Salpietro’s opinion on this aspect of his mechanism opinion could have
been salvaged had he contended with this nuance. Conceivably, for example, he might have
explained, if true, that the chemical structure of LNG is closely akin to tlilaé dfiR-agonist
progesterone derivative addressed by the Souque study, while it is unlike that divesrihat
are not MR agonists. Dr. Salpietro did not, however, do so.

The only evidence, in fact, that Dr. Salpietro musters in support ofdsstthat LNG is
a MR agonist is his statement that LNG cau$#R agonismrelated side effects.Salpietro
Rpt. at 10. The side effects that Dr. Salpietro mentions in this regard includaedlmagidema,
weight gain, and increased blood pressudeat 11 But this statement is problematic because
these symptoms may have many causes, and because, with the possible exception of high blood
pressure, the evidence that Dr. Salpietro cites does not bear out that LNGltasmses
symptoms.

Dr. Salpietro supports his opinion that LNG causes edema by citing to patienefpsets
of edema and bloating as recounted in a clinical study by Bayer. Dr. Sagstrmed that the
doctors had “objectively assessed” the reports of edema. Salpietro Dep. at B&6. |
deposition, he admitted that had the study merely documented patients’ sek;réabnvould
influence his view of the study’s valuéd. at 345 (“Q: On that study A46796, would it change
your opinion if the edema you rely on was reported but then not objectively assessddl? Wou
thatimpact your view of—A: Yes. Q: Because- A: If it was not a doctor. Qres. A: Ifit
was a selreport, yeali) Yet thatis what the study documented. Further, as Dr. Salpietro
acknowledged, the self-reportedema and bloating was potentially attributableaiefounding

factors, such as kidney problentSee idat 336.
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Dr. Salpietro supports his opinion that LNG causes weight gain by citing to human and
animal studies. At his deposition, however, Dr. Salpietro recognized that he had not read som
of the studies he cites, and that others do not support his conclusions. A few examphes illust
the casual nature of Dr. Salpietro’s inquiry, and the consequent unreliability mikinodology.

Dr. Salpietro dies three animal studies that purportedly show LNG causes weight gain.dHe rea
only one of them.SeeSalpietro Dep. at 286—-87. One of the two he did not readwitisn in
JapaneseSee idat 312. Dr. Salpietro also relies on human studies by Dal’Ava and Napolitano.
Those studies, however were focused on body composition, not wBiggfalpietro Rpt. 35—

36; see als@®alpietro Dep. 315, 327-28 (recognizing that Dal’Ava and Napolitano studies did
not show a statistically significant increase in weight gain). Dr. Salpétoocites a study by
Silva-Filho involving self-reported weight gain by users of LNG-containingsUHowever,

Dr. Salpietro himself admitted that he did “believe much in this because [it] is a self report.”
Salpietro Deo. at 332.

Finally, Dr. Salpietro supports his opinion that LNG increases blood pressutebya@i
two studies. The first describes a single case report of increased bloodgrésed.G. Vos,
et al.,Hypertension and use of an intrauteriegonorgestreteleasing devicerONeth J of
Med. 431 (2012) (Dkt. 167-65). As the Court has noted repeatedly in this decision, case reports
alone do not establish causatid®ee als@alpietro Dep. at 124 (single case report “very weak”
evidence of conection between LNG and increased blood pressure). The second includes a
single sentence stating that increases in blood pressure have been rejlofteaplant, and
citing to three additional studies. T. Rosenthal, eCdigpter 70: Oral contraceptives, hormone
replacement therapy, and hypertensionComprehensive Hypertension Clinical Appches:

Secondary Hypertension 865, 877 (2007). In any event, even asanguegdathat such
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studies did prove that Norplant causes increased blood prassutep great a leap to assume,
on this basis, that LNG is therefore an MR agonist that can trigger Dr. Saplablogical
mechanism.SeeAmorgianos303 F.3d at 266.

Whether IIH is caused by CSF overproductidn accusing Dr. Salpietro of a sex
“leap,” Bayer faults his report and testimony for refusing to addressieihiditl is caused by
CSF overproduction, as opposed to by under-absorption of CSF. As Dr. Johanson recognized,
this is indeed a “pivotal question” for an expert proposing tae@ph whether Mirena causes
IIH. Johanson Dep. at 15-1%he Court reads Dr. Salpietro’s report differently from Bayer. In
the Court’s view, Dr. Salpietro’s report, while not a model of clarity, is bedttcetake the
position that IIH is caused by CSF overproduction. As Bayer notes, Dr. Salpietachsunism
theory would otherwise make little sense.

Dr. Salpietro, however, does not cite any direct evidence that LNG causeseasin
CSF production. He articulates that proposition as an assumption, not as a finding based on data
or scientific experimentain. Moreover, even if reliable evidence existed that LNG causes a
increase in production of CSF, Dr. Salpietro would need to contend with the next |lcgpcal st
his thesis, which is whether 1IH is caused by increases in the production of GSiotedl
earlier, numerous studies suggest that 1IH is actually caused by the undetiabsirCSF; Dr.
Salpietro’s contrary thesis that IIH is the product of overproduction of C&&cidedly the
minority theory. See suprgpp. 119-20, 134-35

Plaintiffs do not contest that Dr. Salpietro’s theories lack such support. They arg
instead that Mirena’s purported Miekated side effects, specifically edema and weight gain,
themselves reliably estalitishat LNG increases production of fluids. For multiple reasons, this

is far too threadbare and speculative a basis to support Dr. Salpietro’s fiestisit is too far a

154



leap to posit that an increase in production of a type of fluid in one region of the body (e.g., the
limbs) necessarily means that production of a different type of fluid (CSkpikarly increased

in another region (e.g., the brain). Second, as noted, the scientific evidence Btrc&aigs in
support of his conclusions thatifdnacauses edema and weight gdoes not solidly support

these conclusions. Third, as noted, even if Dr. Salpietro hadpematively tied an increase

in CSF production to use of Mirena, he does not establish that over-production of CSF, as
opposed to its under-absorption, causes IIH.

In sum, Dr. Salpietro’s untested mechanism hypothesis, which he admits is “not proven,”
Salpietro Dep. at 241, 350, is not reliable. It is beset by analytic and evigdeyai at multiple
steps, which Dr. Salpietro proposes to fill with theories and assumptions, not datptin§cce
Dr. Salpietro’s nevevetted model would, unacceptably, require the jury to acceptpseedixit
of the expert.”Gen. Elec. C9.522 U.S. at 146. ThiBaubertdoes not permit.

V. Plaintiffs’ Challengesto Bayer’s Expert Witnesses

As noted, plaintiffs have moved to exclude defendant&xiert withesses. The reports
of these witnesses are directed principally to the topic of general caudatiange measure,
these reports k& issue with the methodology of plaintiffs’ experts.

In light of this ruling excludinghe generatausation testimony of all plaintiffs’ experts,
the Court does not perceive at this time any reason to resolve plaintiffs’ mitiexsdude the
testimory of Bayer’s responsive gener@usation experts. The Court expects that this litigation,
tracking the Perforation MDL, will likely move next to a defense motion for supnjudgment
on the issue of general causation. The Court accordingly deniesasglyt moot plaintiffs’

Daubertmotions aimed at Bayer’'s generausation experts. This ruling is without prejudice:
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In the event that this case survives such a motion, the Court will then seek counsel’s views as to
whether to take up Daubert motions with respect to Bayer’s experts.
CONCLUSION

For the foregoing reasons, the Court grants Bayer’s motion to exclude the testimony of
plaintiffs’ seven general-causation witnesses, and denies, as potentially moot, plaintiffs’ motions
to exclude Bayer’s 12 general-causation witnesses. The Clerk of Court is respectfully directed to
terminate the motions pending at Dkts. 134, 136, 138, 141, 143, 145, 147, 149, 151, 153, 155,
158, 160, 162, 165, 168, 170, 172, and 175.

An order as to next steps in this case will follow shortly.

SO ORDERED. pm/\[,ﬂ E/‘%W

Paul A. Engelmayer
United States District Judge

Dated: October 24, 2018
New York, New York
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