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INTRODUCTION 

 This case involves a drug, lorcaserin, that has been approved by the U.S. 

Food and Drug Administration (“FDA”) and is now in use throughout the United 

States to combat the obesity epidemic. In clinical trials involving over 8,500 

humans, as well as in nonclinical trials involving mice and monkeys, Appellee 

Arena Pharmaceuticals, Inc. (“Arena”) administered the drug for lengthy periods 

of time with no increased cancer risk.   

 Mid-way through a single nonclinical study involving a rat species highly 

susceptible to tumors (the “Rat Study”), however, Arena identified a possible 

increase in tumor rates.  Arena immediately reported these findings to the FDA, 

even though the data was preliminary and had not been vetted by independent 

pathologists.  At no point after receiving these interim findings did the FDA halt 

the then-ongoing clinical trials involving nearly 7,200 humans.  Instead, the FDA 

permitted the clinical trials to continue, acknowledging in April 2008 that the 

interim Rat Study findings could change and that it was “plausible” these findings 

resulted from a rat-specific mechanism involving an increase in a hormone called 

prolactin that causes mammary tumors in rats but not humans.   

 In December 2009, Arena submitted its New Drug Application (“NDA”) for 

lorcaserin to the FDA.  In addition to results from its “pivotal” Phase III human 

trials that met all efficacy and safety endpoints established by the FDA and other 

  Case: 14-55633, 10/24/2014, ID: 9290382, DktEntry: 25-1, Page 11 of 68

(11 of 413)



 

- 2 - 

clinical and nonclinical trials, the NDA included the final Rat Study results, which 

showed that the cancerous tumors were confined to extremely high doses of the 

drug that the FDA has deemed not relevant to humans.  The NDA also included the 

results of a series of six mechanistic studies conducted by Arena (the “Prolactin 

Studies”) demonstrating that lorcaserin increased prolactin levels in rats.   

 On the basis of these results, as well as the positive results from more than 

100 other clinical and preclinical studies, Arena had reason to be optimistic about 

the drug’s potential for approval.  However, at all times while the FDA considered 

lorcaserin, Arena provided extensive warnings that FDA approval could be delayed 

or denied.  Lead Plaintiff-Appellant (“Plaintiff”) makes no mention of these 

extensive risk warnings in his Opening Brief (the “Appeal” or “AOB”).  Nor does 

Plaintiff mention that he affirmatively disavowed in writing before the district 

court the precise theory of fraud that is now the centerpiece of his Appeal – i.e., 

that Arena knew the Rat Study would derail or delay FDA approval.  (SER 149.)1  

 In September 2010, the FDA publicly disclosed a briefing document in 

advance of the FDA’s Endocrinology and Metabolic Advisory Committee 

(“Advisory Committee”) meeting to discuss lorcaserin.  It was only then – more 

than 30 months after Arena met with the FDA in April 2008 – that Defendants 

first learned they had a temporary disagreement with the FDA over the 

                                           
1 “SER __” refers to Defendants-Appellees’ (“Defendants”) Supplemental Excerpts 
of Record.  “ER __” refers to Plaintiff’s Excerpts of Record. 
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interpretation of the Rat Study data.  Specifically, (1) Arena and the FDA viewed 

the results of the Prolactin Studies differently, and (2) due to “diagnostic 

uncertainty,” the FDA had provisionally combined the malignant and benign tumor 

findings in the Rat Study pending a new review of the tissue slides by a group of 

independent pathologists.  When this group examined the Rat Study data, it 

confirmed Arena’s interpretation and actually showed that Arena had overreported 

the cancer findings – i.e., there was less cancer than Arena had reported.  The FDA 

thereafter agreed with Arena’s interpretation of the Rat Study and approved the 

drug for human use (a fact admitted by Plaintiff but not mentioned until page 41 of 

his Appeal).  (AOB at 41.) 

 After giving Plaintiff four opportunities to state a claim, the district court 

dismissed the case with prejudice because Plaintiff could not (and still cannot) 

plead scienter.  In the end, the district court found that “Defendants had a 

legitimate scientific opinion that their data supported both the Prolactin Hypothesis 

and Arena’s NDA when making statements about lorcaserin during the class 

period.”  (ER 4.)  Indeed, nowhere does Plaintiff identify a single document or 

witness even hinting that any Defendant viewed the Rat Study or the Prolactin 

Studies negatively or believed the results would interfere with or delay lorcaserin’s 

approval.  And nowhere does Plaintiff allege a single communication from the 

FDA expressing a concern about the final results of the Rat Study or the Prolactin 
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Studies until publication of the FDA’s September 2010 briefing document (near 

the very end of the Class Period). 

 For these reasons and other reasons set forth below, Plaintiff has failed to 

satisfy the pleading requirements of Federal Rule of Civil Procedure (“Rule”) 9(b) 

and the Private Securities Litigation Reform Act of 1995 (“PSLRA”).  The district 

court’s dismissal of the case should be affirmed.  

STATEMENT OF JURISDICTION 

 Defendants agree with Plaintiff’s statement of jurisdiction. 

STATEMENT OF THE ISSUES 

 1. Did the district court properly conclude that Plaintiff failed to plead 

with particularity a strong, cogent, and compelling inference of scienter where 

Defendants reasonably believed lorcaserin’s overall safety profile to be positive, 

favorable, and encouraging, and where Plaintiff alleges no facts showing that the 

FDA expressed its view of the final results of the Rat Study and the Prolactin 

Studies before September 14, 2010, when it publicly disclosed its briefing 

document for lorcaserin?     

 2. Did the district court properly conclude that further amendment of 

Plaintiff’s Second Consolidated Amended Class Action Complaint (“SAC”) would 

be futile?  
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STATEMENT OF THE CASE 

I. Nature of the Case 

This is a securities fraud class action brought under Sections 10(b) and 20(a) 

of the Securities Exchange Act of 1934 (“Exchange Act”) and U.S. Securities and 

Exchange Commission (“SEC”) Rule 10b-5 promulgated thereunder.  15 U.S.C. §§ 

78j(b), 78t(a); 17 C.F.R. § 240.10b-5.  Plaintiff alleges Defendants made material 

omissions and misleading statements regarding lorcaserin in Arena press releases 

SEC filings, and other public statements.  After initially seeking a class period 

spanning March 17, 2008 through January 27, 2011 (ER 109, SAC ¶1), Plaintiff’s 

proposed Third Consolidated Amended Class Action Complaint (“TAC”) sought 

damages for all persons who acquired Arena securities between May 11, 2009 and 

January 27, 2011 (the “Class Period”) (ER 49, TAC ¶1).2 

II. Statement of Facts 

A. Defendants 

Arena is a San Diego biopharmaceutical company “focused on discovering, 

developing and commercializing drugs for cardiovascular, central nervous system, 

inflammatory, and metabolic diseases.”  (ER 118, SAC ¶49.)  Individual 

defendants Jack Lief, Robert Hoffman, Dominic Behan, William Shanahan, Jr., 

                                           
2 To aid the Court, record cites to a specific paragraph of the SAC or TAC are 
indicated by a citation following the record cite and use the format “SAC ¶__” or 
“TAC ¶__.” 
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and Christy Anderson are, or were during the Class Period, members of Arena’s 

management team.  (ER 118-19, SAC ¶¶51-55.) 

B. The FDA Approval Process 

Before a drug can be approved, the FDA requires both nonclinical (i.e., 

animal and lab) studies and clinical trials in humans.  (ER 120-21, SAC ¶62.)  

Nonclinical studies include long-term studies on animals of a drug’s toxicity and 

carcinogenicity.  (Id.)  Clinical trials are designed to determine whether a drug is 

safe and effective in humans.  (Id.)  There are three phases of human clinical trials 

– Phases I, II, and III – and each phase involves increasingly larger patient pools.  

(Id.)  Phase III trials are commonly referred to as “pivotal” because they provide 

most of the efficacy and safety information used by the FDA to evaluate a drug’s 

overall risk/benefit profile.  (ER 121, SAC ¶¶62-63; ER 200.) 

The FDA approval process involves periodic communications between the 

FDA and a drug sponsor.  See, e.g., 21 C.F.R. §§ 312.32, 312.47, 314.102.  For 

example, drug sponsors are required to notify the FDA of any potential safety 

issues.  See 21 C.F.R. § 312.32.  Recognizing the preliminary and uncertain nature 

of ongoing drug trials, however, the regulations expressly state: 

A safety report or other information submitted by a sponsor under this 
part . . . does not necessarily reflect a conclusion by the sponsor or 
FDA that the report or information constitutes an admission that the 
drug caused or contributed to an adverse event. 
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21 C.F.R. § 312.32(e). 

The FDA approval process is fraught with uncertainty.  Only 10-16% of new 

drugs successfully pass through the NDA process.  (SER 136 (Martin v. Maxim 

Pharms., Inc., No-00-cv-2507, slip op. at 9 (S.D. Cal. Dec. 1, 2003) (citation 

omitted).)  See also J.A. DiMasi, Trends in Risks Associated with New Drug 

Development: Success Rates for Investigational Drugs, 87 Clinical Pharmacology 

& Therapeutics 272, 273-74 (2010); Dana Ziker, Reviewing Informed Consent: 

Using Risk Perception in Clinical Trials, 2003 Duke L. & Tech. Rev. 15 (2003).  

Consistent with this uncertainty, Arena repeatedly cautioned investors that 

“[o]btaining approval of an NDA can be a lengthy, expensive, and uncertain 

process,” that “[r]egulatory approval of an NDA . . . is not guaranteed,” that “FDA 

officials may not find the data from preclinical studies and clinical trials 

sufficient,” that “[p]reclinical . . . results are frequently susceptible to varying 

interpretations that may delay, limit, or prevent regulatory approvals or 

commercialization,” and that “failure can occur at any stage.”  (See, e.g., ER 207-

09, 224-28, 334-39, 356-59.)   

C. Lorcaserin 

Lorcaserin is intended for weight loss and maintenance of weight loss, 

representing the “first in a new class of selective serotonin 2C receptor agonists.”  

(ER 120, SAC ¶61.)  By stimulating the serotonin 2C receptor, patients taking 
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lorcaserin feel less hungry and eat less.  (Id.)  Since at least 2003, Arena worked 

with the FDA to establish efficacy and safety endpoints and to complete all testing 

necessary to submit the lorcaserin NDA.  (ER 120-21, SAC ¶62.)   

1. Arena’s “Pivotal” Phase III Studies 

Between September 2006 and February 2009, Arena conducted two 

“pivotal” Phase III clinical trials - known as “BLOOM” (Behavioral modification 

and Lorcaserin for Overweight and Obesity Management) and “BLOSSOM” 

(Behavioral modification and LOrcaserin Second Study for Obesity Management) 

– involving nearly 7,200 patients treated with lorcaserin for up to two years.  (ER 

121, SAC ¶¶63-64; ER 155, SAC ¶209).   

Arena, like other pharmaceutical companies, disclosed data from these 

“pivotal” Phase III human trials.  (See, e.g., ER 231-92.)  The efficacy and safety 

data generated by these human trials is typically the FDA’s focus.  (ER 121, SAC 

¶62; ER 200.)  Plaintiff does not (and cannot) dispute that Defendants accurately 

reported the BLOOM and BLOSSOM trial results, all of which met the FDA’s 

efficacy and safety endpoints.  (AOB at 9; ER 231-92.)3  

 

                                           
3 Plaintiff correctly notes that the FDA would carefully scrutinize any 
cardiovascular side effects due to the 1997 withdrawal of Fen-Phen from the 
market because of a heart-valve condition called “valvulopathy.”  (ER 121, SAC 
¶65; ER 205.)  Plaintiff also concedes that the trial results for BLOOM and 
BLOSSOM showed that lorcaserin “did not increase cardiovascular risk.”  (AOB 
at 19 (citing ER 250, 253, 276).) 

  Case: 14-55633, 10/24/2014, ID: 9290382, DktEntry: 25-1, Page 18 of 68

(18 of 413)



 

- 9 - 

2. The Rat Study 

In 2006, Arena began the Rat Study, in which lorcaserin was administered to 

male and female rats at three dosage levels up to 82 times the human dose.  (SER 

171.)  The female rats involved in the Rat Study historically had a high incidence 

of tumors (SER 177), rendering carcinogenicity studies difficult to interpret.  See 

Robert A. Squire, The Interpretation of Equivocal or Marginal Animal 

Carcinogenicity Tests, 4 Cell Biology and Toxicology 371 (1989).4 

Mid-way through the Rat Study, Arena received interim data indicating an 

increased rate of malignant and/or benign tumors.  (ER 56, TAC ¶32.)  Arena 

promptly submitted a safety report to the FDA on May 31, 2007.  (ER 57, TAC 

¶35)  It is undisputed that the FDA, upon receiving the safety report, did not issue a 

“clinical hold” or otherwise halt Arena’s ongoing Phase III trials involving nearly 

7,200 patients.  Rather, the FDA, pursuant to its own guidelines, requested bi-

monthly updates to stay apprised of the ongoing Rat Study.  (ER 59, TAC ¶47).  

See 21 C.F.R.  § 312.32(c)(1)(v)(3) (“FDA may require a sponsor to submit IND 

safety reports in a format or at a frequency different than that required under this 

paragraph.”). 

Arena fully complied with this request, submitting several bi-monthly 

updates between September 2007 and early 2009.  (ER 60, TAC ¶50; SER 66-67.)  

                                           
4 Arena also conducted a 2-year carcinogenicity study in mice which revealed “no 
drug-related tumors.”  (SER 96.) 
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Aside from the April 2008 meeting between the FDA and Arena (described in 

detail below), there are no allegations that the FDA commented on these bi-

monthly updates or otherwise communicated with Arena about these updates 

during this time.  Arena also updated its investigator brochure and patient informed 

consent forms associated with the ongoing clinical trials (which was readily 

available on the Internet) to include the interim Rat Study results.  (SER 66.)      

Because of the ongoing nature of the Rat Study, the bi-monthly updates only 

included “initial reads” of data not yet reviewed by a team of outside pathologists.  

(ER 71, TAC ¶103.)  When Arena submitted its final report to the FDA around 

February 2009, it included a peer-reviewed analysis by “three [non-Arena] 

veterinary pathologists” who concluded there were fewer malignant tumors than 

Arena initially reported to the FDA in the bi-monthly reports.  (Id.; SER 178-79.)  

The final Rat Study results demonstrated that increases in cancerous tumors only 

occurred in rats given extremely high doses of lorcaserin far in excess of what the 

FDA has deemed to “reflect a relevant risk to humans.”  (ER 58, TAC ¶38; SER 

232.)  Further, as Arena was aware, many drugs have been approved by the FDA 

despite similar rat or mouse tumor findings.  (SER 244-52.)     

3. The Prolactin Studies 

Defendants believed the mammary tumors in rats “were caused by increases 

[in] serum prolactin levels,” a rat-specific mechanism that does not occur in 
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humans (the “Prolactin Mechanism”).  (ER 58, TAC ¶42.)  This belief was well-

grounded in academic studies (id.), and the FDA has acknowledged that 

“[p]rolactin is known to be an intermediary hormone in development of mammary 

tumors in rodents” (SER 179).  The FDA has also acknowledged that even a small 

prolactin increase in rats can cause tumors: “[T]here is no threshold of exposure 

to prolactin identified in the literature beyond which results” in mammary tumors 

in rats.  (SER 101 (emphasis added).)      

To test the Prolactin Mechanism, Defendants conducted the six Prolactin 

Studies between July 3, 2007 and December 19, 2008.  (ER 3; ER 59, TAC ¶44; 

SER 7-10.)  After some early trial-and-error, the Prolactin Studies demonstrated 

3.4-4.2-fold and 2-fold increases in prolactin levels in male and female rats, 

respectively.  (SER 7-10, 194-195.)  Plaintiff does not (and cannot) challenge the 

results of the Prolactin Studies.      

4. The April 2008 FDA Meeting 

On April 9, 2008, Arena met with the FDA to discuss the ongoing Rat Study 

and Prolactin Studies.  (ER 61, TAC ¶55.)  In advance of the meeting, Arena 

“provided a background package containing information not included in prior [bi-

monthly] updates.”  (SER 67.)  While Plaintiff offers no factual allegations about 

what the FDA said at this meeting, it is undisputed that the FDA did not halt 

Arena’s Phase III clinical trials involving thousands of humans.  To the contrary, 
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the FDA itself set out several reasons why it believed that the Phase III trials 

should continue:  

Our decision to allow the clinical program to proceed following our 
meeting with [Arena] was based on the following: 1) the updated 
informed consent forms included the nonclinical [Rat Study] findings; 
2) we learned that drug exposure in rats was nearly twice as high as 
predicted, which increased the safety margin to clinical exposure; 3) 
preliminary data showed a modest increase in serum prolactin levels 
after a single dose in male rats; 4) we acknowledged that the interim 
tumor incidence would change (e.g., might be less worrisome) . . .; 5) 
only with continued clinical study was it possible to assess whether 
long-term dosing with lorcaserin increased serum prolactin levels in 
humans; 6) only with continuation of clinical dosing would we obtain 
an accurate assessment of lorcaserin’s weight-loss efficacy and safety 
in diabetes; and 7) given that lorcaserin is non-genotoxic, we believed 
that cancer risk was low under the conditions of use in the ongoing 
clinical trials . . . . 

(Id.; see also SER 97.)  Aside from this meeting, where the FDA expressly 

permitted Arena’s clinical trials involving nearly 7,200 humans to continue, 

Plaintiff does not provide any evidence that the FDA criticized the methodology of 

the Rat Study or the Prolactin Studies, or provided its opinion on the final results 

of those studies until the FDA disclosed its briefing document for lorcaserin in 

September 2010, more than 30 months after this April 2008 meeting.  (ER 68, 

TAC ¶95.)     

5. Arena’s NDA Submission 

After spending almost $1 billion and nearly ten years developing the drug, 

Arena submitted the lorcaserin NDA in December 2009.  (ER 118, SAC ¶50; ER 
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126, SAC ¶99; ER 211; ER 229; ER 115, SAC ¶30.)  The NDA, which includes 

over 4 million pages, reports on 18 Phase I, II, and III clinical trials involving over 

8,500 human patients, as well as over 100 hundred nonclinical studies, including 

the final Rat Study and the Prolactin Studies.  (ER 155, SAC ¶211; ER 231; ER 

115, SAC ¶30.)  

6. The FDA Advisory Committee Meeting and Complete 

Response Letter 

The FDA scheduled a meeting of its Advisory Committee to consider 

whether to recommend lorcaserin for FDA approval for September 16, 2010.  (ER 

382.)5  Before the meeting, Arena spent months preparing “thousands of slides” 

and retaining numerous independent experts, including Dr. Gary Williams, M.D., 

one of the nation’s preeminent toxicologists (and an expert in carcinogenicity), “to 

address questions almost instantaneously” that the Advisory Committee might 

raise at the meeting.  (ER 158, SAC ¶223; ER 396.) 

On September 14, 2010, the FDA publicly disclosed on its website for the 

first time its own and Arena’s briefing documents for lorcaserin, submitted in 

advance of the Advisory Committee meeting.  (ER 116, SAC ¶36; ER 129, SAC 

¶114; SER 160-99.)  Both briefing documents addressed many topics related to 

                                           
5 The FDA may (but is not obligated to) to follow an advisory committee’s 
recommendation.   See 

http://www.fda.gov/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/def
ault.htm (last visited October 23, 2014). 
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lorcaserin, including statistical interpretations of the Rat Study and the Prolactin 

Studies.  (SER 171-84, 193-99.)   

At the Advisory Committee meeting, a small portion of the presentations 

addressed the Rat Study and the Prolactin Studies.  (SER 206-09, 211-15.)  Under 

Arena’s interpretation of those results: (1) lorcaserin was only associated with a 

statistically significant increase in malignant tumors in rats at the highest doses (up 

to 82 times human exposure) (SER 193-99, 206-09, 211), doses the FDA agrees do 

not “reflect a relevant risk to humans” (SER 232); and (2) the increase in 

mammary tumors resulted from the rat-specific Prolactin Mechanism (SER 193-

99, 206-09).6      

Under the FDA’s preliminary interpretation, however, further independent 

pathologist review of the raw Rat Study data was needed.  Pending this additional 

review, the FDA provisionally combined the benign and malignant mammary 

tumors, inflating the statistical tumor rate.  (SER 176-77.)  The FDA also observed 

that the Prolactin Studies did not show a “robust” and “sustained” prolactin 

increase.  (SER 168, 179, 212.)  The FDA unquestionably agreed with Arena, 

however, that there were no differences in “reports of cancer between lorcaserin 

and placebo-treated [human] subjects in the phase 3 clinical studies.”  (SER 165.) 

                                           
6 Regarding the increase in prolactin levels, Dr. Williams explained that a key 
focus is the timing of the prolactin increase relative to rat mammary development, 
not the amount of the increase.  (SER 207-08.) 
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 Acknowledging the difference of opinion between Arena and the FDA, 

Advisory Committee members expressed uncertainty about how to interpret the 

results from the Rat Study.  (SER 217-18 (“I do feel a bit unqualified to make a 

judgment as to how we translate risk from rat study to humans . . . . I have 

absolutely no idea now [sic] to translate from animals to people.”).)  Ultimately, 

the Advisory Committee voted 9-5 against recommending approval of lorcaserin.  

(ER 130, SAC ¶118.)  Of note, more than one-third of the Advisory Committee’s 

experts believed lorcaserin should have been approved.  (Id.)   

In October 2010, the FDA issued a Complete Response Letter (“CRL”) to 

Arena, requesting, among other things, an independent pathological review of the 

rat mammary tumor slides to demonstrate “that the Rat Study is not relevant to 

humans.”  (ER 131-32, SAC ¶¶120-22.)    

7. The FDA’s Subsequent Approval of Lorcaserin 

In August 2011, after working with the FDA to select a group of 

independent pathologists to clarify the “diagnostic uncertainty in the classification 

of mammary masses in female rats” (ER 296), Arena announced the results of the 

re-adjudication of the mammary tumors from the Rat Study (SER 86-87).  The 

results of this re-adjudication revealed – now for a second time – that Arena had 

overreported the incidence of malignant tumors.  (SER 86-87.) 
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With the independently re-adjudicated data in hand, Arena resubmitted the 

lorcaserin NDA in December 2011.  (SER 105.)  The FDA thereafter released a 

second briefing document in advance of a May 2012 Advisory Committee meeting 

which found, among other things, that: (1) malignant and benign mammary rat 

tumors should be evaluated separately (SER 98-100); (2) there was at least a 24-

fold safety margin for all cancerous mammary tumors in the Rat Study (id.), which 

the FDA interpreted as “of negligible risk to human subjects” (SER 101; SER 

232); (3) “it is plausible that the minimal increase in exposure to prolactin induced 

by lorcaserin contributes to the emergenc[e] of [mammary tumors] in . . . rats” 

(SER 101); and (4) lorcaserin demonstrated virtually no risk in humans for brain 

tumors (SER 95).  Thus, the Advisory Committee recommended lorcaserin for 

approval (SER 105), the FDA approved lorcaserin on June 27, 2012, and it is now 

on the market and being used to combat the obesity epidemic.  (SER 112-13.)     

III. Procedural History of This Litigation 

A. The District Court Dismissed the CAC for Failure to Plead 

Scienter 

Four days after the first Advisory Committee meeting in September 2010, 

Plaintiff filed his securities class action complaint naming Arena and others as 

Defendants.  (Dkt. No. 1.)  After the district court consolidated other related 

actions, Plaintiff was allowed to file a Consolidated Amended Class Action 

Complaint (“CAC”) on November 1, 2011.  (Dkt. No. 43.)  Contrary to Plaintiff’s 
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“theory of fraud” asserted in his Appeal (AOB at 30-31), Plaintiff made clear that 

the CAC did “not allege that the Defendants made false representations about 

lorcaserin’s approval prospects or its ‘future performance.’  Rather the [CAC] 

allege[d] Defendants made materially false and misleading statements concerning 

lorcaserin’s safety and the results of nonclinical studies.”  (SER 149.)7  

On March 28, 2013, the district court dismissed the CAC for failing to plead 

scienter, without addressing Defendants’ arguments that Plaintiff also failed to 

plead falsity.  (ER 22-31.)  The district court was “not persuaded that the [CAC] 

sufficiently ple[d] each Defendant knew or were [sic] deliberately reckless in not 

knowing about the Rat Study data or Arena’s communications with the FDA about 

it.”  (ER 28.)  The district court also held that:  

There are no factual allegations about how any Defendant interpreted 
or reacted to the Rat Study data or the FDA’s request for bi-monthly 
updates on the data during the Class Period . . . [a]nd, as pled, 
Defendants only learned of the FDA’s opinion on the Rat Study data 
two days before the September 16, 2010 Advisory Committee 
meeting.  Further, while the FDA’s March 2008 request for bi-
monthly updates was unusual, there are no facts pled to infer that each 
Defendant should have known . . . that the updates suggested a risk to 
humans (or even to the NDA).  In sum, the facts alleged do not 
demonstrate that there was a red flag that Defendants knew or 
deliberately disregarded when they chose to speak about lorcaserin’s 
safety. 

                                           
7 Plaintiff now concedes that Defendants did not mislead the market about the 
objective safety of lorcaserin. (AOB at 41.) 
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(ER 29.)  As such, the district court found it “more plausible” that Defendants 

“believed the [Rat Study] results to be [favorable] with regard to what the study 

was designed to test.  Namely, the potential risk that drug candidates may be toxic 

or cause cancer in humans.”  (ER 30 (citations omitted) (emphasis in original).)  

The district court concluded its scienter analysis by stating: “There is nothing to 

suggest that it would have been unreasonable for [Defendants] to interpret the Rat 

Study results as favorably contributing to lorcaserin’s safety profile for humans 

and [the] NDA.”  (Id.)    

B. The District Court Dismissed the SAC for Failure to Plead 

Scienter 

On May 15, 2013, Plaintiff filed his SAC (his third complaint).  (ER 106-

173.)  The SAC amended the CAC by: (1) including six purported confidential 

witnesses (“CWs”), none of whom are alleged to have had any discussions with 

Defendants or the FDA regarding the potential human risk created by the Rat 

Study results and four of whom were not even involved in the lorcaserin program; 

(2) asserting that Arena met with the FDA in April 2008, without offering relevant 

details about what was actually said at the meeting; (3) alleging that, in early 2009, 

Arena enacted budget cuts and employee layoffs in the face of the greatest 

economic downturn since the Great Depression; and (4) alleging that, as part of the 

review process, the FDA inspected a facility associated with Arena’s nonclinical 
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studies and issued a form describing the visit, without providing a single detail 

about the inspection itself or the contents of the form given to Arena.  (Id.)   

Following oral argument on November 4, 2013 (Dkt. No. 82), the district 

court dismissed the SAC, again on the ground that Plaintiff failed to raise a strong 

inference of scienter.  (ER 8-20.)8  The district court’s analysis focused on two 

statements made by Defendants in March 2009 and September 2009.9  (ER 12-19.)  

The district court noted that “[p]rior thereto, the allegations of this case fail to 

show that Defendants had a duty to disclose the interim information about the Rat 

Study or their dialogue with the FDA about it or that they made deliberately 

reckless misleading statements about the Rat Study.”  (ER 12-13.)   

Regarding Defendant Lief’s March 12, 2009 conference call statement that 

his confidence in lorcaserin was based, in part, on “the preclinical studies that was 

[sic] done, all the animal studies that have been completed” (ER 14 (citing ER 140, 

SAC ¶144)), the district court concluded that “the record supports the more 

plausible inference that Defendants, when speaking about lorcaserin’s overall 

                                           
8 The district court properly dismissed the claims against Defendant Hoffman, 
Arena’s chief financial officer, with prejudice because the SAC failed to 
“sufficiently plead his knowledge of the Rat Study data.”  (ER 12 n.5.)     
9 Plaintiff suggests that Defendants improperly “steered the hearing toward the 
scientific implications” of the Rat Study and the Prolactin Studies.  (AOB at 25-
26.)  Not so.  In fact, in each of its orders, the district court was keenly focused on 
whether Defendants’ favorable view of the Rat Study was reasonable in assessing 
scienter.  (ER 4-6, 15, 18-19, 30.)  As such, it was necessary to discuss the results 
of the Rat Study and the Prolactin Studies in assessing scienter.   
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safety profile and potential, reasonably believed it to be positive, favorable, or 

encouraging.”  (ER 15.)  The district court also found that FDA’s approval of 

lorcaserin “further supports an absence of scienter.”  (Id.) 

Regarding Defendant Anderson’s September 19, 2009 statement that “[w]e 

have favorable results on everything that we’ve compiled so far” (id.), the district 

court held that to plead scienter Plaintiff had to “show facts from the current record 

supporting a conclusion that it was more than just a difference of scientific opinion 

that led to the FDA’s conclusion that Defendants failed to demonstrate that the Rat 

Study was irrelevant to humans.”  (ER 16.)  In addressing the Prolactin Studies, the 

district court held that the SAC did not “plead what Defendants should have 

understood to be the threshold showing to satisfy the FDA’s request that Arena 

substantiate” its belief that the mammary tumors in the Rat Study were due to the 

rat-specific Prolactin Mechanism.  (ER 18.)10    

In its order, the district court instructed Plaintiff to file a motion to amend 

the SAC and to attach the proposed TAC (his fourth complaint).  (ER 16.)11    

                                           
10 The district court held that Plaintiff’s allegations regarding “the FDA inspection, 
confidential witnesses . . . and budget cuts [ ] do not meaningfully contribute to a 
strong inference of scienter with respect to the overall safety statements.”  (ER 15 
n.8.) 
11 The district court also instructed Plaintiff to “dramatically limit” the TAC “to the 
alleged materially false and misleading statements that support Plaintiff’s theory 
that Defendants knew they had to and failed to substantiate their hypothesis that 
the tumors found in the Rat Study were due to a rat-specific mechanism . . . .”  (ER 
16-17 n.9.) 
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C. The District Court Denied Plaintiff’s Motion to Amend the SAC 

On November 27, 2013, Plaintiff filed his motion to amend the SAC and 

attached his proposed TAC.  (ER 43-95.)12  On March 20, 2014, the district court 

denied Plaintiff’s motion to amend.  (ER 1-7.)  In its order, the district court 

carefully detailed the TAC’s incurable defects regarding the Rat Study and the 

Prolactin Studies (which the district court referred to as the “mechanistic studies”): 

 “[T]here are no facts before the Court suggesting Defendants knew they had 
to show that lorcaserin caused a sustained and robust increase in prolactin to 
obtain FDA approval.” (ER 5.) (As noted above, it is the timing of any 
prolactin increase, not the amount, that matters (see SER 207-08).) 

 “[T]here are no facts pled [ ] suggesting that the FDA commented about the 
mechanistic study data or results prior to its Advisory Committee’s 
September 2010 public meeting.” (ER 5.) 

 “There are no facts pled showing Defendants presented the FDA with an 
unreasonable scientific interpretation of the mechanistic studies.” (Id.)  

 “There are also no facts pled suggesting Defendants must have believed the 
mechanistic studies failed to support the Prolactin Hypothesis.” (Id.) 

 “Plaintiff has not come forward with alleged facts that give rise to an 
inference that Defendants made statements knowing or turning a blind-eye 
to facts showing the NDA for lorcaserin lacked, or that the FDA would 
reject, the scientific data that was specifically requested by the FDA.”  (ER 
6-7.) 

The district court held that without these facts, any amendment would be 

futile because the “more cogent and compelling inference is that Defendants had a 

                                           
12 While the TAC narrows the Class Period, it remains strikingly long at 90 weeks, 
from May 11, 2009 through January 27, 2011.  (ER 49, TAC ¶1.) 
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legitimate scientific reason to believe that the final Rat Study data, including the 

mechanistic studies’ data, was sufficient to address the FDA’s concerns.”  (ER 7.)  

The district court thereafter entered its final judgment (ER 37-38), and on 

April 18, 2014, Plaintiff filed his notice of appeal.  (ER 32-36.) 

SUMMARY OF ARGUMENT 

 The district court properly dismissed this case because Plaintiff did not and 

cannot plead a strong, cogent, and compelling inference of scienter as required 

under Section 10(b) of the Exchange Act.  Plaintiff argues that the “district court 

misapplied the scienter requirement because it erroneously believed that 

Defendants’ scienter turned on subjective beliefs about lorcaserin’s safety.”  (AOB 

at 32.)  But even if, as Plaintiff contends, “scienter turns on Defendants’ objective 

awareness of the negative results of the Rat Study and the FDA’s expressed 

concerns about those results” (id.), Plaintiff’s “theory of fraud” rests on two faulty 

assumptions that are fatal to his scienter allegations. 

 The first faulty assumption is that the final results from the Rat Study and 

the Prolactin Studies were “negative.”  (Id.)  In fact, the overwhelming evidence is 

that by early February 2009 (3 months before the start of the TAC’s Class Period 

and 9 months before Arena submitted the lorcaserin NDA), the final Rat Study 

showed there was no statistically significant increase in malignant tumors in 

“groups that would be clinically relevant to an assessment of human risk or use.”  
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(ER15.)  Further, by this time Arena had completed the Prolactin Studies, which 

showed prolactin increases in both male and female rats, supporting Defendants’ 

longstanding view that the mammary tumors (which unambiguously did not occur 

in mice, monkeys, or humans) were caused by the rat-specific Prolactin 

Mechanism.  Tellingly, Plaintiff omits from his Appeal and Excerpts of Record all 

reference to the documents that detail these results, even though Plaintiff himself 

put many of them before the district court.       

 The second faulty assumption is that the FDA “repeatedly expressed 

concerns” about the final results of the Rat Study and the Prolactin Studies.  (AOB 

at 31.)  However, nowhere in the Appeal or in any of the four complaints does 

Plaintiff identify a single FDA communication, email or memorandum to Arena 

indicating its position on the Rat Study or the Prolactin Studies before releasing its 

September 2010 briefing document.  Moreover, at the April 2008 meeting between 

Arena and the FDA – held 10 months before Arena completed those studies and 30 

months before it submitted the NDA – the FDA expressly allowed the ongoing 

Phase III trials involving nearly 7,200 humans to continue.  The FDA would never 

have allowed this if it believed the Rat Study showed an increased risk that 

lorcaserin caused cancer in humans.  The FDA also expressly noted at that meeting 

that the Prolactin Mechanism was a “plausible” mechanism of action and that the 

final results of the Rat Study could change.  (SER 67.)  Given that the FDA now 

  Case: 14-55633, 10/24/2014, ID: 9290382, DktEntry: 25-1, Page 33 of 68

(33 of 413)



 

- 24 - 

agrees with Arena’s interpretation of the Rat Study and the Prolactin Studies and 

has approved lorcaserin for public use, at most Plaintiff has alleged a temporary 

disagreement between Arena and the FDA over these studies (which, again, 

Defendants did not learn of until September 2010), not scienter. 

 Notably, the Appeal abandons nearly all statements attributed to six 

purported CWs, none of which have any information bearing on the results of the 

final Rat Study or the Prolactin Studies.  This omission inherently recognizes that 

those witnesses did not support Plaintiff’s allegations of fraud.  Further, Plaintiff’s 

remaining scienter allegations – Arena’s raising of capital, Arena’s reduction in 

operating expenses during the greatest economic downturn since the Great 

Depression, and an FDA inspection of an Arena-related facility – similarly do not 

raise the slightest inference of scienter, especially in light of the fact that the 

Defendants did not sell a single share of Arena stock during the Class Period and 

instead increased their personal holdings by 25%.   

 By far, the more compelling inference is that Defendants genuinely believed 

their disclosures and warnings about lorcaserin’s prospects for FDA approval.  

There is no evidence of any intent to defraud anyone.  

 Plaintiff’s claim for violation of Section 20(a) of the Exchange Act is 

deficient because the claim requires a primary violation under Section 10(b), and 

none has been pled. 
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 Finally, the district court afforded Plaintiff numerous opportunities to 

address the deficiencies identified, and he failed to do so.  As such, leave to amend 

was properly denied. 

 The district court’s decision should be affirmed.  

ARGUMENT 

I. STANDARD OF REVIEW 

This Court reviews a dismissal under Rule 12(b)(6) de novo.  In re Rigel 

Pharms., Inc. Sec. Litig., 697 F.3d 869, 875 (9th Cir. 2012) (citation omitted).  The 

Court may affirm a dismissal “on any proper ground, even if the district court did 

not reach the issue or relied on different grounds or reasoning.”  Steckman v. Hart 

Brewing Co., 143 F.3d 1293, 1295 (9th Cir. 1998) (citation omitted). 

II. Legal Standards Governing Defendants’ Motion to Dismiss 

A. Federal Rule of Civil Procedure 12(b)(6) 

The Court must dismiss a complaint under Rule 12(b)(6) where it fails to 

allege facts sufficient to “plausibly” state a claim for relief.  Bell Atl. Corp. v. 

Twombly, 127 S. Ct. 1955, 1965-66 (2007).  While a court must accept all well-

pleaded factual allegations as true, it need not consider “mere conclusory 

statements.”  Ashcroft v. Iqbal, 129 S. Ct. 1937, 1949 (2009).  Nor should it accept 

legal or factual allegations based on unwarranted deductions, unreasonable 

inferences, or allegations that contradict matters properly subject to judicial notice 
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or exhibits incorporated by reference.  See Clegg v. Cult Awareness Network, 18 

F.3d 752, 755 (9th Cir. 1994). 

B. Section 10(b) of the Securities Exchange Act of 1934 and Rule 

10b-5 

To state a claim under Section 10(b) of the Exchange Act and SEC Rule 

10b-5 promulgated thereunder, a plaintiff must allege:  (1) a misstatement or 

omission; (2) of material fact; (3) made with scienter; (4) on which he relied; and 

(5) proximately causing injury.  See DSAM Global Value Fund v. Altris Software, 

Inc., 288 F.3d 385, 388 (9th Cir. 2002) (citation omitted).  Because fraud 

allegations harm livelihoods and reputations, Rule 9(b) requires that “a party must 

state with particularity the circumstances constituting fraud or mistake.”  Fed. R. 

Civ. P. 9(b). 

The PSLRA significantly heightens the “particularity” requirement by 

imposing stringent requirements for pleading falsity and scienter in private 

securities litigation.  15 U.S.C. § 78u-4(b)(1)-(3).  With regard to falsity, a plaintiff 

must identify specifically each statement alleged to have been false or misleading 

and to provide the reasons why the statement was false or misleading when made.  

Rigel, 697 F.3d at 877.  Further, if a plaintiff claims a defendant omitted a material 

fact, it must show that the defendant had a duty to disclose the omitted 

information.  See Basic v. Levinson, 108 S. Ct. 978, 987 (1988).  Rule 10b-5 does 

not require the disclosure of all material information.  See Matrixx Initiatives, Inc. 
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v. Siracusano, 131 S. Ct. 1309, 1321-22 (2011).  Rather, “[t]o be actionable under 

the securities laws, an omission . . . must affirmatively create an impression of a 

state of affairs that differs in a material way from the one that actually exists.”  

Brody v. Transitional Hosps. Corp., 280 F.3d 997, 1006 (9th Cir. 2002) (citation 

omitted).  If a statement is incomplete but not false or misleading, it is not 

actionable under the securities laws.  Id.
13 

To plead scienter, a complaint must “state with particularity facts giving rise 

to a strong inference” that a defendant was deliberately reckless or engaged in 

conscious misconduct.  15 U.S.C. § 78u-4(b)(2).  To plead deliberate recklessness, 

“the plaintiff must plead a highly unreasonable omission, involving not merely 

simple, or even inexcusable negligence, but an extreme departure from the 

standards of ordinary care . . . .”  Zucco Partners, LLC v. Digimarc Corp., 552 

F.3d 981, 991 (9th Cir. 2009) (citation and internal quotation marks omitted; 

emphasis added).14  Moreover, a complaint will survive a motion to dismiss only 

“if a reasonable person would deem the inference of scienter cogent and at least as 

compelling as any opposing inference one could draw from the facts alleged.”  

Tellabs, Inc. v. Makor Issues & Rights, Ltd., 127 S. Ct. 2499, 2510 (2007).  A court 

                                           
13 Because Plaintiff’s Appeal only addresses scienter, Defendants’ Answering Brief 
focuses on that element of a Section 10(b) claim as well.  However, given the de 

novo nature of the Court’s review, Defendants include the legal standard for 
pleading falsity and argue, in the alternative, that Plaintiff cannot show that any 
statement at issue in the SAC or TAC was misleading when made. 
14 Plaintiff agrees that this is the correct standard in assessing scienter.  (SER 17.) 
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must take into account plausible nonculpable explanations for the defendant’s 

conduct, and “omissions and ambiguities count against inferring scienter.”  Id. at 

2511.  In making this analysis, “courts must consider . . . documents incorporated 

into the complaint by reference, and matters of which a court may take judicial 

notice.”  Id. at 2509.  

III. Plaintiff Fails to Raise a Strong Inference of Scienter 

In assessing scienter, the district court correctly noted that “the hurdle” for 

Plaintiff to overcome “was to show that Defendants knew or were deliberately 

reckless in making certain statements about Arena’s drug lorcaserin because the 

statements were seriously undermined by scientific data concerning Arena’s Rat 

Study.”  (ER 3.)  In short, Plaintiff “needed to show that this case is about more 

than a difference of scientific opinion between Defendants and the FDA on the 

relevant data.”  (Id.)  In four tries, he was not able to do so, and the district court 

properly dismissed the case.    

A. Defendants Were Reasonable in Viewing the Results of the Rat 

Study and Prolactin Studies as Favorable 

The crux of Plaintiff’s appeal rests on his conclusory contention that the 

results of the Rat Study and the Prolactin Studies were “negative.”  (AOB at 32-

33.)  This contention, however, is belied by the allegations on the face of Plaintiff’s 

complaints and by the record before the Court.  As the TAC alleges, “in order to 

demonstrate that the tumors observed in the Rat Study were irrelevant to human 
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risk, [Arena] would have to demonstrate either a safety margin (i.e., a showing that 

the drug exposure level needed to cause the tumor in rodents is substantially 

greater than human exposure at recommended dose), or a rodent-specific 

mechanism.”  (ER 57, TAC ¶37 (emphasis added).)  The most “cogent” and 

“compelling” inference in the record is that, by the start of the Class Period, 

Defendants believed they had established both a safety margin and a rat-specific 

mechanism.   

First, there is no dispute that “[t]he final Rat Study showed there was no 

significant cancer in any of the groups that would be clinically relevant to an 

assessment of human risk or use.”  (ER 15.)  Indeed, a statistically significant 

increase in malignant tumors at issue only occurred at doses 82 and 55 times the 

human lorcaserin dose in female and male rats, respectively.  (SER 171.)  The 

FDA expressly states that “if a drug is only positive in rodents at doses above those 

producing a 25-fold exposure over exposure in humans, such a finding would not 

be considered likely to reflect a relevant risk to humans.”  (SER 232 (emphasis 

added); ER 58, TAC ¶38.)  Therefore, by the start of the Class Period, by far the 

most plausible inference is that Defendants believed they had demonstrated a more 

than sufficient safety margin for the malignant tumors in the Rat Study, negating 

scienter. 
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Second, with respect to the mammary tumors (both benign and malignant) in 

the Rat Study, Plaintiff concedes that Defendants completed the Prolactin Studies 

by December 2008.  (ER 59, TAC ¶44; ER 62, TAC ¶65.)  As noted above, when 

Arena completed this series of six studies, they unequivocally showed a 3.4-4.2-

fold increase in prolactin in male rats and a 2-fold increase in prolactin in female 

rats.  (SER 7-10, 194-95.)15  Thus, the Prolactin Studies supported Arena’s view 

that the Prolactin Mechanism caused the mammary tumors in rats.  Considering the 

FDA stated that Defendants’ view was “plausible” even before Arena completed 

these studies, (SER 67, 101), these findings also negate any inference of scienter.   

Importantly, Plaintiff does not contend that Defendants miscalculated, 

manipulated, or improperly conducted these studies in any way.  Moreover, 

                                           
15 Showing disregard for the scientific process, Plaintiff complains that the first of 
the Prolactin Studies did not support the Prolactin Mechanism.  However, as 
clearly shown in the record, the six studies reflected an ongoing trial-and-error 
process to accurately record increases in prolactin levels.  (Id.)  Further, in 
claiming that the “Follow Up Tests . . . disclosed that lorcaserin had no effect on 
prolactin in female rats and in fact reduced prolactin in males by 50 percent” (AOB 
at 11-12 (citing ER 63, TAC ¶ 67)), Plaintiff has confused the results of the 
Prolactin Studies – which were specifically designed to measure prolactin 
increases – with the results of a single, exploratory “TK” arm of the Rat Study.  
(SER 171.)  The TK arm was a preliminary part of Arena’s investigation of 
prolactin, whereby a small number of rats were given lorcaserin for an additional 2 
to 4 weeks after one year of original dosing to monitor “serum analysis of 
prolactin” and “immunohistochemical staining of prolactin.”  (Id.)  In any event, 
even the TK arm of the Rat Study showed “a slight increase in prolactin 
immunoreactivity” in female rats.  (SER 181.)  In other words, even the data 
underlying Plaintiff’s incorrect use of the TK arm of the Rat Study supported 
increased prolactin, not to mention the Prolactin Studies that Plaintiff neither 
addresses in his Appeal nor includes in his Excerpts of Record. 
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Plaintiff does not make a single particularized factual allegation that Defendants, 

much less each of them, did not believe that they had demonstrated both a safety 

margin and a rat-specific mechanism for the Rat Study results.  See In re 

AstraZeneca Sec. Litig., 559 F. Supp. 2d 453, 471 (S.D.N.Y. 2008) (“[T]here is 

nothing what[so]ever to indicate that the statements made did not reflect the honest 

belief of the authors . . . [or] that there was a consensus of management that the 

risks of [the drug] made the drug unlikely to be approved.”).  As to the clinical 

trials involving over 8,500 humans, Plaintiff has never alleged the slightest error or 

misrepresentation of data.   

The authorities cited in Plaintiff’s Appeal are inapposite.  For example, in 

Warshaw v. Xoma Corp., plaintiffs alleged particularized facts that defendants 

knew their Phase III trial results had a “glaring safety issue” and “actually 

increase[d] mortality in a large percentage of . . . patients” even though they 

publicly disclosed that “everything [was] going fine.”  74 F.3d 955, 957 (9th Cir. 

1996).  Similarly, in In re Connetics Corp. Sec. Litig., No. C 07-02940 SI, 2008 

WL 3842938, at *1 (N.D. Cal. Aug. 14, 2008), plaintiff pled detailed facts that 

defendants’ own panel of experts concluded that no drug with similar problems to 

their drug candidate had ever been approved by the FDA.  In stark contrast here, 

numerous drugs with prolactin increases and similar tumor findings in rats had 

been approved prior to the start of the Class Period.  (SER 179, 244-52.)  See 
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Rigel, 697 F.3d at 883 (no scienter where defendants were aware of drugs that had 

been approved by the FDA with similar trial results).  Further, it is undisputed that 

one of the nation’s preeminent experts in rodent carcinogenicity agreed with 

Defendants’ view that “lorcaserin does not pose a cancer risk to humans . . . .” 

(SER 209.)16            

Finally, the Rat Study and the Prolactin Studies must be considered along 

with the dozens of other preclinical mouse and monkey studies and the clinical 

trials involving over 8,500 human patients, none showing the slightest increase in 

tumors or prolactin.  (SER 165, 168-70, 208-09.)  As such, the district court 

correctly held that the more “cogent” and “compelling” inference is that the 

Defendants “had a legitimate scientific reason to believe that the final Rat Study 

data, including the [Prolactin Studies], was sufficient to address the FDA’s safety 

concerns.”  (ER 7.) 

B. The FDA Did Not Disclose Its Interpretation of the Rat Study and 

Prolactin Studies Until It Published the September 2010 Briefing 

Document 

Plaintiff contends that Defendants committed fraud because the FDA 

“repeatedly expressed concerns” about the Rat Study and the Prolactin Studies.  

                                           
16 In re Immune Response Sec. Litig., 375 F. Supp. 2d 983 (S.D. Cal. 2005), is of 
no help to Plaintiff.  In that case, the plaintiff alleged “corroborating details of [ ] 
internal reports” regarding the company’s Phase III clinical trial that “proved that 
[the drug] had no effect on secondary markers, while Defendants repeatedly 
assured the public otherwise.”  Id. at 1019-20.  No such factual allegations have 
been made here.    
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(See, e.g., AOB at 31.)  This is completely unsupported by the record.  As the 

district court held, “there are no facts . . . suggesting that the FDA commented 

about the” final results of the Rat Study or the Prolactin Studies “prior to [the] 

Advisory Committee’s September 2010 public meeting . . . .”  (ER 5.) 

The extent of the FDA’s communications with Arena regarding the Rat 

Study and the Prolactin Studies in the record can be broken into three distinct time 

periods, each of which is discussed below.  Taken together, this evidence 

powerfully illustrates the absence of any contemporaneous “red flags” from the 

FDA during the Class Period from which this Court could infer scienter.   

Pre-April 2008 Communications with the FDA:    At all times before 

April 2008, the FDA viewed Arena’s position that the mammary tumors in the Rat 

Study were caused by the Prolactin Mechanism as “reasonable” and “plausible.”  

(SER 31, 66, 101.)  Moreover, while the FDA requested in the fall of 2007 that 

Arena “substantiate[ ]” its view “with data on prolactin levels” (SER 66), nowhere 

is it alleged that the FDA required Arena to meet some “generally accepted 

standard” regarding the prolactin increase.  (ER 18.)  To the contrary, the FDA 

itself stated that “there is no threshold of exposure to prolactin identified in the 

literature beyond which results” in mammary tumors in rats (SER 101), and that 

even a “modest increase in . . . prolactin . . . len[t] support to the” Prolactin 
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Mechanism (SER 67).  This is exactly what Dr. Williams explained at the 

September 2010 Advisory Committee meeting without rebuttal.  (SER 207-08.)   

Further, in September 2007 the FDA requested that Arena send bi-monthly 

updates regarding the interim results of the Rat Study, and Arena did so.  (ER 59-

60, TAC ¶¶47, 50.)  At most, this shows the “give and take” between the FDA and 

a pharmaceutical company that “is the essence of the . . . license application 

process,” not scienter.  In re MedImmune, Inc. Sec. Litig., 873 F. Supp. 953, 966 

(D. Md. 1995); see also id. (“Mere questioning by the FDA imposed no duty upon 

Defendants . . . to report to the public the FDA staffers’ questions as they arose.”).  

(See also ER 12 (“[T]he allegations of this case fail to show that Defendants had a 

duty to disclose interim information about the Rat Study or their dialogue with the 

FDA about it . . . .”).) 

April 2008 FDA Meeting with Arena:   Plaintiff concedes that at the April 

2008 FDA meeting with Arena, the FDA did not halt or delay the ongoing Phase 

III trials (ER 125, SAC ¶¶87-88), even though Plaintiff claims the FDA “continued 

to believe that the Rat Study’s adverse results were relevant to humans” (ER 61, 

TAC ¶56).  But, it is not disputed that FDA allowed lorcaserin to be administered 

to nearly 7,200 humans for over two years thereafter, strongly undermining any 

inference that the FDA believed the Rat Study posed a risk to humans (or any 

inference of scienter).  (ER 125, SAC ¶¶87-88)     
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In fact, the FDA noted that: “1) the rat study was not yet complete and tumor 

incidence could change further, 2) the reclassified interim tumor data suggested 

that malignancies were confined to the highest dose of lorcaserin, [and] 3) 

preliminary data in male rats suggested that lorcaserin may modestly increase 

prolactin . . . .”  (SER 97; see also SER 67 (citing additional reasons).)17  The 

FDA’s reasons for permitting the Phase III trials to continue in April 2008 are 

precisely the same reasons why Arena believed it had demonstrated both a safety 

margin and a rat-specific mechanism upon completion of the Rat Study and the 

Prolactin Studies.  In any event, in light of the FDA allowing the Phase III trials to 

continue (and its approval of the drug), there simply is no basis to infer scienter 

because of a single FDA meeting occurring more than a year before the Class 

Period began and a full 18 months before Arena submitted the lorcaserin NDA.  

(See SER 138 (Maxim, slip op. at 11 (rejecting inference of scienter based on 

“what [defendants were] allegedly told two years earlier by the FDA”)).) 

                                           
17 The FDA also noted that “[i]nvestigator brochure and patient informed consent 
documents were updated to include the tumor findings in rats.”  (SER 97.)  The 
patient consent form was publicly available during the Class Period.  See, e.g., 
http://www.weightcenter.org/images/BLOSSOM-ICF-AbbrText-031308.pdf (last 
visited Sept. 24, 2014).  See Berry v. Valence Tech., Inc., 175 F.3d 699, 703 n.4 
(9th Cir. 1999) (“A reasonable investor is presumed to have information available 
in the public domain, and therefore . . . is imputed with constructive knowledge of 
this information.”) (citation omitted).  If Defendants were trying to hide the results 
of the Rat Study, why did they put it in the public domain for all to see?  
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Post-April 2008 Communications with the FDA:    After the April 2008 

FDA meeting, there is not a scrap of evidence in the SAC, TAC, or elsewhere that 

the FDA expressed any concern to Arena about the design or results of the Rat 

Study or the Prolactin Studies until September 2010, when it disclosed its briefing 

document.18  There are no emails, reports, or other communications from the FDA 

to Arena regarding the Rat Study after April 2008.  There are no documents, 

confidential witness statements, or FDA meeting minutes reflecting 

communications from the FDA commenting on Arena’s draft of the final Rat 

Study and Prolactin Studies, which Arena sent the FDA on February 3, 2009.  (ER 

62, TAC ¶65.)  Even the FDA’s own October 2010 internal “Chronology of Events 

Related to Nonclinical Assessments” – which Plaintiff himself put before the 

district court – reflects no FDA communications in the 30-month span between the 

April 2008 FDA meeting and the September 2010 Advisory Committee meeting.  

(SER 65-67.)  Plaintiff claims Defendants committed fraud because they withheld 

“the very existence of their scientific disagreement with the FDA.”  (AOB at 42 

(emphasis removed).)  But, until September 2010 Arena did not know any such 

                                           
18 The TAC refers to a “mid-2008” meeting with the FDA “at which one of two 
topics on the agenda was the ongoing Rat Study.”  (ER 62, TAC ¶61.)  Plaintiff 
offers no details whatsoever of this meeting.  Similarly, in alleging an August 9, 
2009 pre-NDA meeting with the FDA to discuss lorcaserin, there is absolutely no 
evidence that the FDA offered its view of the Rat Study or the Prolactin Studies at 
this meeting.  (ER 64, TAC ¶74.)  Indeed, the TAC states that the FDA “told 
Defendants that [mammary tumors] . . . should be analyzed in the NDA.”  (Id.)  
Defendants did so and, as shown above, their analysis was highly favorable.   
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scientific disagreement existed.  Further, this scientific disagreement was only 

temporary and the FDA approved lorcaserin with no further issues relating to the 

Rat Study. 

The absence of contemporaneous FDA communications about the Rat Study 

and the Prolactin Studies during the Class Period fatally undercuts Plaintiff’s 

authorities.  For example, in In re CV Therapeutics, Inc. Sec. Litig., the district 

court found that plaintiff established scienter because after defendants submitted 

their NDA but months before the FDA’s decision, the company received a 

“Discipline Review Letter” containing “four pages of very specific concerns that 

the FDA had regarding [the drug].”  No. C 03-03709 SI, 2004 WL 1753251, at *5-

7 & n.5 (N.D. Cal. Aug. 5, 2004).  Ignoring this letter, the defendant falsely stated 

to the public that it had received “NOTHING” relevant from the FDA.  Id. at *7 

(emphasis in original).  Connetics also does not help Plaintiff because in that case 

the plaintiff alleged detailed facts of an FDA conference call where the FDA 

informed the company that the results of a transgenic mouse study was a “serious 

issue” and that “it did not look good for obtaining approval,” the same thing the 

company had been told by its own panel of experts.  2008 WL 3842938, at *1.  

Finally, in In re Sepracor, Inc. Sec. Litig., scienter was established because the 

defendants did not disclose side effects for which the FDA had clearly established 
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a “zero tolerance” FDA policy.19  308 F. Supp. 2d 20, 25, 30-31 (D. Mass. 2004).20  

In contrast here and as noted above, the FDA has approved numerous drugs with 

similar rat tumor findings.  (SER 244-52.)  See Rigel, 697 F.3d at 883; see also In 

re Vertex Pharms, Inc., Sec. Litig., 357 F. Supp. 2d 343, 352 (D. Mass. 2005) (no 

scienter for failure to disclose animal toxicity because “many drugs currently on 

the market are toxic depending on dosage levels and concentrations”).  Therefore, 

Plaintiff’s own authorities negate any inference of scienter. 

C. Arena’s and the FDA’s Differing Initial Interpretations of the Rat 

Study and Prolactin Studies Do Not Show Scienter 

Given Defendants’ “reasonable” view of the Rat Study and Prolactin Studies 

as “favorable” and the absence of “facts pled that suggest[ ] that the FDA 

commented about the [studies] prior to its Advisory Committee’s September 2010 

public meeting,” the district court properly held that Plaintiff had not adequately 

alleged scienter because “the more plausible inference is that Defendants had a 

                                           
19 Importantly, and contrary to Plaintiff’s argument that affirming the district 
court’s decision would establish a threshold for pleading scienter that requires 
“‘smoking gun’ evidence” (AOB at 55), Sepracor specifically noted that “[t]he 
Complaints do not present a ‘smoking gun’ in the form of internal [company] 
memoranda or evidence of insider trading.”  Id. at 31.  Indeed, that the complaints 
in Sepracor, Warshaw, Connetics, CV Therapeutics, and Immune Response all 
survived motions to dismiss based on circumstantial evidence demonstrates the 
fallacy of Plaintiff’s argument.     
20 The SAC and TAC allege that the FDA’s key area of focus regarding 
lorcaserin’s safety was heart-valve disease side effects – i.e., valvulopathy.  (ER 
55, TAC ¶¶26-28; ER 121-22, SAC ¶¶65-68.)  As noted above, Plaintiff concedes 
that lorcaserin “did not increase cardiovascular risk.”  (AOB at 9 (citing ER 250, 
253, 276).) 
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legitimate and unanticipated scientific disagreement with the FDA.”  (ER 5-6.)  

Indeed, as the Ninth Circuit has recognized, “[a]lthough Plaintiffs may have 

established a legitimate difference in opinion as to the proper statistical analysis, 

they have hardly stated a securities fraud claim.”  Rigel, 697 F.3d at 879 (quoting 

DeMarco v. DepoTech Corp., 149 F. Supp. 2d 1212, 1225 (S.D. Cal. 2001)); see 

also AstraZeneca, 559 F. Supp. 2d at 471.  Moreover, as shown above, any such 

disagreement was only temporary and the FDA then agreed with Defendants’ 

interpretation of the data.   

Indeed, under Defendants’ interpretation, Arena had established both a 

“safety margin” and a “rodent-specific mechanism” for the tumors observed in the 

Rat Study.  (ER 57, TAC ¶37; SER 193-99, 206-07.) 

At the September 2010 Advisory Committee meeting, the FDA initially took 

a different position, temporarily combining the benign and malignant mammary 

tumors pending an independent re-evaluation of the tumor slides.  (SER 176-78; 

see also SER 236.)21  The FDA also viewed the Prolactin Studies “as supporting 

                                           
21 Drug sponsors (including Arena) and the FDA may sometimes combine cancer 
and non-cancer data for certain purposes (e.g., trend analysis (SER 196)).  
However, at no point did Arena perform such a combination of data because of 
“diagnostic uncertainty” in interpreting the rat tissue slides (the very first reason 
given by the FDA for this combination of data) (SER 63-64).  There are no facts 
alleged to indicate that Arena could have foreseen that the FDA would temporarily 
combine the data pending review by independent pathologists.  (See SER 209 (Dr. 
Williams noting that benign and malignant mammary tumors are different types of 
neoplasms and that he could find “no support for combining these different tumor 
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Defendants’ hypothesis,” but “opined that it was weak support for the hypothesis” 

and not sufficiently “robust” or “substantial.”  (ER 6; SER 168, 179, 212-13.)  

Thus, at most Plaintiff has established a temporary disagreement between Arena 

and the FDA, but not scienter.  See MedImmune, 873 F. Supp. at 966 (“Medical 

researchers may well differ over . . . the interpretation of test results.  Although the 

[FDA] may have disagreed, there is nothing to suggest that Defendants could not 

reasonably have entertained the opinion [that their results were favorable] . . . .”).  

While Plaintiff tries to downplay AstraZeneca, the district court correctly 

found the case on-point in rejecting Plaintiff’s scienter allegations.  (ER 6-7.)  In 

AstraZeneca, like here, plaintiff alleged that an FDA briefing document released 

two days before an FDA advisory committee meeting revealed “troubling, 

previously undisclosed data” regarding a drug’s safety results.  559 F. Supp. 2d at 

462.  Relying on this negative safety data, the advisory committee recommended 

against approval of the drug (id. at 463), and plaintiff filed suit based on 

defendants’ failure to disclose the safety data (id. at 457).  After reviewing both the 

FDA’s and AstraZeneca’s briefing documents and “concluding that both present 

the honest analysis and conclusions of their authors” (id. at 471), the court held 

                                                                                                                                        
types”).)  And, after re-adjudication, it turned out Arena had overreported the caner 
rate.  Does a company and its officers acting with scienter overreport the amount of 
cancer in a study?     
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that plaintiff did not establish scienter even though defendants were in possession 

of “previously undisclosed data”: 

As of the time when the FDA Advisory Committee met . . . 
AstraZeneca had its side of the case and the FDA staff had its side.  
The FDA staff view prevailed before the Advisory Committee.  This 
does not mean that AstraZeneca was not conscientious in advocating 
the drug Exanta before the FDA, nor does it mean that the information 
issued publicly over the course of more than year was dishonest or 
recklessly disseminated. 

Id. at 462, 471.22 

Here, the lack of scienter is even more apparent because it is undisputed that 

after the independent pathologists re-adjudicated the rat tissue slides, the FDA 

evaluated the benign and malignant tumors separately, agreed with Arena that this 

data was not relevant to humans, and approved lorcaserin.  (SER  98-101, 112.)  

The FDA also accepted Arena’s interpretation that even “the minimal increase in 

exposure to prolactin induced by lorcaserin contributes to the emergence” of the 

mammary tumors in the Rat Study.  (SER 101.)  The FDA’s post-September 2010 

actions demonstrate that Defendants’ view of the Rat Study and Prolactin Studies 

                                           
22 AstraZeneca noted the inherent uncertainty of the drug development process and 
FDA approval: “[P]articularly in the testing and development stage, the possible 
beneficial effects of a drug may be accompanied by adverse side effects, and there 
may be uncertainty as to how the risk-benefit balance ultimate turns out, and how it 
will be viewed by regulators.  But if the management of the company releases 
positive reports about the drug to the public along the way which the management 
honestly believes to be true, and where there is no reckless disregard for the truth, 
then that is not securities fraud, even thought at a later point some event occurs 
which prevents the marketing of the drug . . . .”  Id. at 470 (citation omitted).   
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was undeniably reasonable – and correct – undercutting any inference of scienter.  

Kovtun v. VIVUS, Inc., No. C 10-4957 PJH, 2012 WL 4477647, at *10 (N.D. Cal. 

Sept. 27, 2012) (FDA’s post-class period approval of drug “vitiate[d] plaintiff’s 

theory” of scienter); In re Cyberonics, Inc. Sec. Litig., Civil Action No. H-05-2121, 

2006 WL 2050696, at *8 (S.D. Tex. Jul. 20, 2006) (scienter allegations based on 

failure to disclose safety concerns were “greatly undermined” by issuance of FDA 

approvable letter).    

D. Plaintiff’s Remaining Allegations Do Not Give Rise to a Strong 

Inference of Scienter 

In the SAC and TAC, Plaintiff’s additional scienter allegations focus on:  (1) 

CW statements; (2) Arena’s need for capital; (3) Arena’s reduction in expenses in 

early 2009; and (4) an FDA inspection of an Arena-related facility.  As shown 

below, the district court correctly ruled (twice) that these allegations “do not 

meaningfully contribute to a strong inference of scienter with respect to the overall 

safety statements.”  (ER 8; ER 15 n.8.)    

1. Confidential Witness Statements, Even if Credited, Do Not 

Show Scienter 

As this Court has explained, a complaint relying on confidential witness 

statements must pass two hurdles to satisfy the PSLRA’s requirements: 

First, the confidential witnesses whose statements are introduced to 
establish scienter must be described with sufficient particularity to 
establish their reliability and personal knowledge . . . Second, those 
statements which are reported by confidential witnesses with 
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sufficient reliability and personal knowledge must themselves be 
indicative of scienter.   

Zucco, 552 F.3d at 995 (citations omitted).  Plaintiff fails to satisfy either 

requirement, which is likely why the Appeal barely refers to the allegations from 

the six CWs identified in the SAC and TAC.23  In any event, the CW allegations 

are even weaker in the TAC because not a single CW even mentions the Prolactin 

Studies, much less that he or she discussed those studies with Defendants or 

offered any information “indicative of scienter” with respect to those studies.  Id.  

The district court properly recognized this when it held that the CW allegations “do 

not meaningfully contribute to the Court’s scienter analysis.”  (ER 6.) 

 Only CW1 and CW2 are alleged to have been involved with the lorcaserin 

program.  CW1 is alleged to have “handled correspondence with the FDA and 

prepared meeting packages, safety reports and carcinogenicity updates for the 

lorcaserin project” (although it is unclear whether he or she did so in a clerical or 

substantive way).  (ER 53, TAC ¶19 n.1).  Notably, however, CW1 is 

conspicuously silent as to Defendants’ or the FDA’s interpretation of the Rat Study 

or the Prolactin Studies.  CW1 certainly does not suggest or even imply that any 

                                           
23 The TAC removed all allegations regarding CW6, who left Arena well before his 
purported discussion with another Arena employee in April 2010 and who 
provided no meaningful information regarding the Rat Study or the Prolactin 
Studies, much less regarding scienter.  (Compare ER 127, SAC ¶104 with ER 66, 
TAC ¶¶85-86).  See Zucco, 552 F.3d at 996-97 (disregarding CW allegations 
relating to events that took place after he or she left the company).    
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Defendant believed these studies posed an impediment to or would delay FDA 

approval.  See VIVUS, 2012 WL 4477647, at *18 (dismissing complaint, in part, 

because “the allegations regarding the [CWs] provide no details of any fact that 

contradicted Defendants’ public statements about” the drug).  Similarly, CW2 is 

alleged to have attended a “mid-2008” meeting between Arena and the FDA to 

discuss lorcaserin.  (ER 62, TAC ¶61.)  But neither CW2 nor the TAC offers any 

information from the meeting bearing on scienter, or anything about what the FDA 

said at that meeting (or even if this “mid-2008” meeting was, in fact, the same 

April 2008 meeting between Arena and the FDA described above).  (SER 67.)  At 

most, CW1 and CW2 simply show what was already known – the interim Rat 

Study results were promptly reported to and discussed with the FDA, and Arena 

provided the FDA with bi-monthly interim updates until Arena completed the Rat 

Study and the Prolactin Studies.  VIVUS, 2012 WL 4477647, at *18 (“[T]here is 

nothing ominous or even surprising about employees of a pharmaceutical company 

that is developing a new drug engaging in discussions about safety issues.”).        

 The remaining allegations by CWs 3-6 are all based on hearsay, rumor, and 

speculation and should not be credited.  (See, e.g., ER 56-57, TAC ¶¶33-34 

(CW3’s statements all based on conversations with another Arena employee who 

allegedly participated in a lorcaserin team meeting long before the Class Period “in 

2006 or 2007” but is not alleged to have had any role in the lorcaserin program); 
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ER 59, TAC ¶45 (CW4 “was told by Barbara Koozer . . .”); ER 62-64, TAC ¶¶62-

63, 72 (“Based on discussions with Koozer and other Arena employees, C[W] 5 

believed . . .”); AOB at 18-19 n.59 (“Another employee heard that the layoffs were 

likely linked to management’s concerns about the future of lorcaserin.”); ER 127, 

SAC ¶104 (CW6, who left Arena in 2009, “was told” by a former colleague in 

April 2010 about unrelated mouse data.)  Without personal and first-hand 

knowledge or communications with Defendants, the Court cannot infer scienter.  

Zucco, 552 F.3d at 997 (“A majority of the [CWs] base[d] their knowledge on 

vague hearsay, which is not enough to satisfy Daou’s reliability standard.”); see 

also In re Metawave Commc’ns Corp. Sec. Litig., 298 F. Supp. 2d 1056, 1058 

(W.D. Wash. 2003) (“The Court must be able to tell whether a [CW] is speaking 

from personal knowledge, or merely regurgitating gossip and innuendo.”) (citation 

and internal quotation marks omitted); In re Wachovia Equity Sec. Litig., 753 F. 

Supp. 2d 326, 352 (S.D.N.Y. 2011) (“The absence of [a CW’s] communication 

[with Defendants] undermines the inference that Defendants recklessly disregarded 

the truth . . . .”). 

 Further, because a CW’s personal knowledge is limited to his or her 

corporate department, the allegations by CWs 3-6 should be disregarded entirely.  

See VIVUS, 2012 WL 4477647, at *17 (disregarding allegations by CWs not 

alleged to have had any involvement in a drug’s development program).  For 
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example, CW4 and CW5 worked in Arena’s purchasing department (ER 59, TAC 

¶45 n.4; ER 62, TAC ¶62 n.5), and therefore had no basis to opine on the Rat 

Study or the Prolactin Studies.  CW3 and CW6 also are not alleged to have had any 

role in the lorcaserin program.  (ER 56, TAC ¶33 n.3; ER 115, SAC ¶31 n.6.)  See 

Applestein v. Medivation, Inc., No. C 10-0998 EMC, 2011 WL 3651149, at *5 

(N.D. Cal. Aug. 18, 2011) (adequate basis for CW reliability depends on CW’s 

position in the company). 

 Finally, when utilizing CWs, a plaintiff must rely on facts and not 

conclusions.  See In re Hypercom Corp. Sec. Litig., No. CV-05-0455-PHX-NVW, 

2006 WL 1836181, at *6-7 (D. Ariz. Jul. 5, 2006).  For example, Plaintiff alleges 

that back “in 2006 or 2007” – again, long before the Class Period – it was CW3’s 

opinion that the “FDA is going to look into” the Rat Study results and “take a poor 

view of where the data stands.”  (ER 56-57, TAC ¶34.)  Notwithstanding that the 

FDA was fully informed about the interim results from the Rat Study, allowed the 

Phase III trials to continue in humans, and thereafter approved the drug, CW3 was 

engaging in pure speculation about what the FDA would do years later.  See In re 

Elan Corp. Sec. Litig., 543 F. Supp. 2d 187, 217 (S.D.N.Y. 2008) (“Plaintiffs 

allege no facts indicating that [the CW] was qualified to make this or any medical 

diagnosis.”)  For the same reason, CW5’s conclusions about the reasons for 

  Case: 14-55633, 10/24/2014, ID: 9290382, DktEntry: 25-1, Page 56 of 68

(56 of 413)



 

- 47 - 

Arena’s budget cuts and her termination are not grounded in facts and therefore 

should not be considered.  Zucco, 552 F.3d at 1000.       

2. Arena’s Capital Needs Do Not Show Scienter Particularly 

When Considered with the Lack of Stock Sales 

This Court expressly rejects scienter allegations based on a general motive to 

raise capital.  See Rigel, 697 F.3d at 884 (“[T]he desire to obtain good financing . . 

. [is] not, without more, sufficient to allege scienter; to hold otherwise would 

support a finding of scienter for any company that seeks to enhance its business 

prospects.”) (citing Lipton v. Pathogenesis Corp., 284 F.3d 1027, 1038 (9th Cir. 

2002); Zucco, 552 F.3d at 1006; see also In re Portal Software Inc. Sec. Litig., No. 

C 03-5138, 2005 WL 1910923, at *12 (N.D. Cal. Aug. 10, 2005) (no scienter 

inference where company raised $60 million in a secondary offering less than two 

months before alleged corrective disclosure even where financing was needed to 

keep company a going concern); In re Metricom Sec. Litig., No. C 01-4085 PJH, 

2004 WL 966291, at *6, *35 (N.D. Cal. Apr. 29, 2004) (no scienter where 

plaintiffs alleged defendants engaged in public offering to raise “huge amounts of 

capital” even where company filed for bankruptcy less than 18 months after 

offering).  To hold otherwise would mean that every development stage 

pharmaceutical company a fortiori has a motive to commit fraud.  Such 

generalized allegations do not satisfy the PSLRA. 
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Moreover, Plaintiff’s generalized motive allegations must be balanced 

against the fact that Defendants are not alleged to have sold a single share of Arena 

stock during the Class Period.  This Court has repeatedly held that the absence of 

insider trading by a defendant is highly relevant and undermines any inference of 

scienter.  See Rigel, 697 F.3d at 884 (the absence of stock sales “is inconsistent 

with Plaintiff’s theory that financial motive establishes scienter here”); Metzler Inv. 

GMBH v. Corinthian Colls., Inc., 540 F.3d 1049, 1067 (9th Cir. 2008) (stating that 

where one individual “sold nothing at all” it suggests “that there was no insider 

information from which to benefit”); Lipton, 284 F.3d at 1037.  In this case, the 

judicially noticeable facts establish that Defendants increased their personal Arena 

holdings by 25% during the Class Period, losing over $15.5 million in the value of 

their holdings when the FDA delayed approving lorcaserin.  (SER 323-34.)  

Plaintiff does not attempt to explain why Defendants would make themselves the 

victims of their own alleged fraud.  See In re PMI Group, Inc. Sec. Litig., No. C 

08-1405, 2009 WL 1916934, at *10 (N.D. Cal. Jul. 1, 2009) (increasing holdings 

in company during class period is inconsistent with intent to defraud); Zack v. 

Allied Waste Indus., Inc., 2005 WL 3501414, at *14 (D. Ariz. Dec. 15, 2005) 

(“[T]he individual defendants increased their stock holdings during the class 

period, which gives rise to an inference of good faith conduct, instead of the 

requisite scienter.”), aff’d, 275 Fed. App’x 722 (9th Cir. 2008).  
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3. Arena’s Business Decisions Do Not Show Scienter 

Relying on CW5’s conjecture alone, Plaintiff contends that Arena’s budget 

cuts and employee layoffs in early 2009 were due to uncertainty about the 

lorcaserin NDA.  (ER 62-64, TAC ¶¶62-63, 72.)  Plaintiff offers no basis for 

CW5’s conclusion about the reason for Arena’s business decisions.  See In re ESS 

Tech., Inc. Sec. Litig., No. C 02-4497, 2004 WL 3030058, at *4 (N.D. Cal. Dec. 1, 

2004) (disregarding CW allegations where there was “no foundation upon which to 

conclude . . . that the layoffs meant that defendants knew they could not produce 

and obtain the numbers represented”).   

Moreover, CW5’s view ignores that at that time the United States was in the 

midst of a significant economic downturn.  (SER 121 (“Given the challenging 

economic environment, we believe it is necessary to reduce our cash usage and 

provide Arena with additional financial flexibility to support our expected filing of 

a[n NDA] . . . for lorcaserin.”).)  Indeed, the layoffs and budget cuts actually rebut 

an inference of scienter because they show Defendants focusing on lorcaserin at 

the expense of other programs.  Accord Oppenheim Pramerica Asset Mgmt. 

S.A.R.L. v. Encysive Pharms., Inc., No. Civ.A. H-06-3022, 2007 WL 2720074, at 

*5 (S.D. Tex. Sept. 18, 2007) (no scienter inference where defendants “used a 

large part of the money it acquired from stock sales to finance the development of 
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[its device], indicating defendants’ belief that [the device’s] potential as a 

successful and lucrative produce for the company justified the expenditures”). 

4. The FDA Inspection of an Arena-Related Facility Does Not 

Show Scienter 

The TAC does not offer a single detail about a purported FDA inspection in 

June 2010 – 6 months after Arena submitted the lorcaserin NDA – at an Arena-

related facility where certain nonclinical studies were conducted.  (ER 67, TAC 

¶¶90-91.)  Plaintiff ignores that the FDA conducts inspections of facilities all the 

time.  See, e.g., 21 U.S.C. § 374.  As to the purported inspection here, what were 

the results?  What were the FDA’s observations?24  More importantly, how did (or 

could) any such inspection impact Defendants’ favorable view of the Rat Study or 

the Prolactin Studies, particularly where the FDA is not alleged to have 

communicated with Arena about these studies until it disclosed its September 2010 

                                           
24 Plaintiff removed from the TAC all allegations regarding Arena’s receipt of a 
Form 483 following the FDA’s inspection.  (Compare ER 67, TAC ¶¶ 90-91 with 

ER 128-29, SAC ¶110.)  Even if these allegations remained in the TAC, Form 483s 
are not indicative of scienter because they are merely “inspectional observations 
and do not represent a final agency determination regarding [a company’s] 
compliance.”  In re Genzyme Corp. Sec. Litig., Civil Action No. 09-11267-GAO, 
2012 WL 1076124, at *10 (D. Mass. Mar. 30, 2012) (“Given the FDA’s own 
warnings and enforcement policies regarding its issuance, one can safely conclude 
that the immateriality [of] the Form 483 negates any inference of scienter.”), aff’d, 
754 F.3d 31 (1st Cir. 2014).  See also id. (“Since, given the FDA’s own view of the 
significance of the form, it is of questionable materiality in a securities law context, 
the complaint would have to be far more specific in its allegations about why 
defendants’ omission to disclose it was done with the requisite intent to deceive.”)  
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briefing document?  Plaintiff’s inability to answer these and may other key 

questions refutes any inference of scienter.    

E. Viewed “Holistically,” the Most Cogent and Compelling Inference 

Is That Defendants Lacked Scienter 

The Court must view Plaintiff’s allegations “holistically.”  Tellabs, 127 S. 

Ct. at 2511; Rigel, 697 F.3d at 884-85.  In this case, a holistic review strongly 

favors Defendants.  By far the more compelling (and the only cogent) inference is 

that Defendants acted in good faith throughout the Class Period and were as 

surprised and disappointed as Arena stockholders by the temporary disagreement 

with the FDA in September 2010 over the interpretation of the results of the Rat 

Study and the Prolactin Studies.   

Moreover, the facts in the record unambiguously establish that:  (1) long 

before the Class Period, rather than hiding the Rat Study, Defendants immediately 

reported the interim data to the FDA (ER57, TAC ¶35); (2) the FDA thereafter 

allowed the human clinical trials involving nearly 7,200 humans to continue for 

nearly two more years (SER 66-67); (3) the FDA agreed in April 2008 that the rat-

specific Prolactin Mechanism was a “reasonable” mode of action and that a 

“modest increase” in prolactin lent support to that mode of action (id.); (4) the 

Prolactin Studies showed an increase in prolactin in both female and male rats 

(SER 7-10, 194-95); (5) the increase in malignant tumors in the Rat Study occurred 

only at dosage levels not “clinically relevant to an assessment of human risk or 
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use” (ER 15); (6) there were no increases in tumors in the preclinical mouse and 

monkey studies (including a long-term carcinogenicity study in mice) or in human 

clinical trials involving over 8,500 patients (SER 165, 169-70, 193, 206, 208-09); 

(7) the FDA has approved numerous drugs despite prolactin increases and similar 

rat tumor findings (SER 244-52); (8) Defendants repeatedly warned investors that 

its preclinical and clinical lorcaserin trials were subject to different interpretation 

by the FDA (see, e.g., ER 207-08, 226-28, 334-39, 356-59); (9) after resolving 

certain diagnostic uncertainties, the FDA agreed with Arena’s interpretation of the 

Rat Study and approved the drug (SER 112); and (10) Defendants significantly 

increased their personal Arena holdings during the Class Period (SER 323-34).   

In the face of this overwhelming evidence refuting any inference of scienter, 

Plaintiff cannot allege a single contemporaneous internal communication, email, 

memorandum, or confidential witness statement suggesting that anyone at Arena 

believed or said that the Rat Study or the Prolactin Studies would delay or impede 

FDA approval.  Plaintiff also cannot allege a single contemporaneous FDA 

communication, email, or meeting where the FDA expressed to Arena its concern 

about or interpretation of the final results of the Rat Study or the Prolactin Studies 

before publishing its September 2010 briefing document.  Plaintiff’s remaining 

scienter allegations are “certainly not as strong as the inference that Defendants 

had a non-fraudulent intent.”  Rigel, 697 F.3d at 885; VIVUS, 2012 WL 4477647, 
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at *23 (“[A] ‘collective’ view of plaintiff’s allegations does not approach a cogent 

and compelling inference of scienter, and certainly not one that is more plausible 

than that defendants genuinely believed in the promise of [their drug].”)        

IV. Plaintiff’s View of Scienter Runs Counter to the Federal Securities 
Laws. 

Plaintiff believes that investors should have had “the opportunity to 

independently evaluate how the FDA might act in light of the Rat Study.”  (AOB 

at 31.)25  However, this ignores the irrefutable fact that rats only developed cancer 

at extremely high doses deemed irrelevant to humans.  In any event, if 

pharmaceutical companies were obligated to ensure that investors could 

independently evaluate all details of a drug candidate at every stage of the drug 

development process, then nothing short of the complete and full disclosure of all 

interim results, all FDA questions and communications, and every page of a 

                                           
25 To the extent Plaintiff is arguing that Defendants had an independent obligation 
to disclose the Rat Study, the Supreme Court has soundly rejected that argument.  
See Matrixx, 131 S. Ct. at 1322 (“Even with respect to information that a 
reasonable investor might consider material, companies can control what they have 
to disclose under these provisions by controlling what they say to the market.”)  
Here, Defendants chose to disclose data from its “pivotal” Phase III human trials 
because such trials are what the FDA “used in evaluating [a drug’s] overall risks 
and benefits.”  (ER 53, TAC ¶16.)  Because the Rat Study had nothing to do with 
the Phase III results, Defendants had no duty to disclose it.  Rigel, 697 F.3d at 880 
n.8 (“[A] company is not required to disclose every safety-related result . . . even if 
investors would consider the information significant”); see also Sec. Police and 

Fire Prof’ls of Am. Ret. Fund v. Pfizer, Inc., Civil Action No. 10-cv-3105 (SDW), 
2013 WL 1750010, at *7 (D.N.J. Apr. 22, 2013) (“Defendants did not make an 
affirmative statement about the [clinical] data, and therefore did not put the subject 
of the [clinical] data ‘in play.’”).    
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company’s NDA (here, more than 4 million pages) would suffice.  A 

pharmaceutical company’s SEC filings could be thousands of pages long, deluging 

the market.   

Just as an example, here Arena could not have disclosed the Rat Study 

results without also disclosing, at a minimum, each bi-monthly update sent to the 

FDA, the mouse, monkey, and human studies, and each of the six Prolactin Studies 

so an investor could consider the Rat Study in context.  This would defeat the 

purpose of the federal securities laws by overwhelming potential investors in an 

avalanche of information.  See Twinde v. Threshold Pharms., Inc., No. C 07-4972 

CW, 2008 WL 2740457, at *9 (N.D. Cal. Jul. 11, 2008) (“An excess of disclosure 

can have the same net effect as a dearth of it – the shareholder misses the relevant 

information.”) (citation omitted).  Further, consider a hypothetical investor who 

sold his or her Arena holdings based on his or her interpretation of the first report 

to the FDA about the interim Rat Study results, only to see Arena’s stock price zig-

zag based on each subsequent interim report in the ongoing study, the final Rat 

Study results, the Prolactin Studies, and then watch it rise significantly when the 

FDA approved lorcaserin. 

Especially in the pharmaceutical industry, public companies must make 

frequent judgments about where to draw the line on disclosure issues because they 

cannot know in advance what the FDA may later consider important in conducting 
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its risk/benefit analysis of a drug.  Liability under Section 10(b) of the Exchange 

Act is limited to those cases where the disclosure judgment is not just wrong and 

not just negligent.  See In re Geopharma, Inc. Sec. Litig., 411 F. Supp. 2d 434, 

436-37 (S.D.N.Y. 2006) (“It is entirely possible for a defendant to make an honest 

but negligent mistake in judging how much detail needs to be included in public 

statements to avoid misleading the market.”).  Rather, Section 10(b) requires an 

“extreme departure” from ordinary standards of care amounting to “deliberate 

recklessness” or an actual intent to defraud.  Zucco, 552 F.3d at 991.  As noted in 

Section III., above, Plaintiff has made no such showing.       

V. The Control Person Claim Necessarily Fails 

Because Plaintiff fails to plead a primary violation of Section 10(b) of the 

Exchange Act, his claim under Section 20(a) fails as well.  Id. at 990 (citations 

omitted).  (ER 7.)  

VI. The District Court Properly Denied Leave to Amend 

The district court was within its discretion to deny Plaintiff’s motion to 

amend the SAC and dismiss the case with prejudice.  The proposed TAC was 

Plaintiff’s fourth attempt to plead a claim under the Exchange Act.  The district 

court previously identified specific deficiencies in both the CAC and the SAC and 

gave Plaintiff the opportunity to correct them.  See Zucco, 552 F.3d at 1007 (no 

error in denying leave to amend as “it was clear that the plaintiffs had made their 

best case and had been found wanting”); Metzler, 540 F.3d at 1072.  Plaintiff’s 
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inability to do so after four tries is a “strong indication that the plaintiffs have no 

additional facts to plead.”  In re Vantive Corp. Sec. Litig., 283 F.3d 1079, 1098 

(9th Cir. 2002).   

CONCLUSION 

 For the foregoing reasons, the Court should affirm the district court’s 

decision dismissing the SAC, denying Plaintiff’s motion to amend the SAC, 

dismissing the case with prejudice, and entering judgment for Defendants. 
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I. INTRODUCTION 

The Court’s November 4, 2013 Order (ECF. No. 71) (the “Order”) permitted 

Lead Plaintiff to amend his complaint because the record before the Court 

contained enough facts to show that Defendant Christy Anderson’s representation 

to investors on September 18, 2009 that “[w]e’ve I think put together pretty much 

all of the data that we now need for this N[ew] D[rug] A[pplication]. We have 

favorable results on everything that we’ve compiled so far. . . ” was materially false 

and misleading and was made under circumstances that may have given rise to a 

strong inference of scienter.  (Order, at 8-9 (emphasis in original).)  As noted by the 

Court, “this statement, having been made by the Company’s Vice President for 

Lorcaserin Development and the person in charge of putting together the NDA 

communicated to investors that Arena had checked all the boxes that it needed to 

for its NDA submission.”  (Id.)  But, Defendants1 had not “checked all the boxes 

and they knew it” because that the FDA required Defendants to substantiate their 

hypothesis that the tumors found in the Ray Study were due to a rat-specific 

mechanism with data” showing an increase in prolactin levels in rats, and by the 

beginning of the Class Period (May 11, 2009) Defendants knew that their 

mechanistic studies on rats failed to show such an increase.  (Id. at 9.)  The Court 

concluded that the “factual record may give rise to the more plausible inference that 

defendant Anderson knew or deliberately disregarded facts that seriously 

undermined any belief Defendants may have had regarding the sufficiency of the 

data.”  (Id.) 

                                                 
1 The “Defendants” are Arena Pharmaceuticals, Inc. (“Arena” or the “Company”); 
Jack Lief  (“Lief”), Arena’s President, CEO and Chairman; Dominic P. Behan 
(“Behan”), Arena’s Senior Vice President and Chief Scientific Officer; William R. 
Shanahan, Jr. (“Shanahan”), Arena’s Senior Vice President and Chief Medical 
Officer; and Christy Anderson (“Anderson”), Arena’s former Vice President of 
Clinical Development.  The Court dismissed with prejudice claims against 
Robert E. Hoffman, Arena’s CFO.  (Order at 5, n.5.) 
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Consistent with the Order, the proposed Amended Complaint2 pleads facts 

that demonstrate that, by the beginning of the Class Period, Defendant Anderson, as 

well as Defendants Lief, Shanahan, and Behan, knew of the Rat Study’s adverse 

results and discussed them with the FDA, and that Defendants hypothesized that the 

cancer observed in rats was not relevant to humans because the cancer was caused 

by an increase in prolactin, a hormone secreted by the pituitary gland and a known 

rat carcinogen (the “Prolactin Hypothesis”). (¶ 42.)3  Through correspondence and 

meetings with the FDA, Defendants learned that the FDA required Defendants to 

submit data from the Rat Study showing that lorcaserin caused an increase in 

prolactin in rats in order to support their Prolactin Hypothesis, and in order to 

demonstrate to the FDA that there was no risk to humans.  (¶ 43.)  Between July 

2007 and December 2008, Defendants conducted six mechanistic studies that were 

designed to show that lorcaserin increased prolactin in mammary tumors in rats, 

and submitted the data to the FDA in February 2009.  (¶¶ 44, 65.)  However, the 

Rat Study data did not show an increase in prolactin as required by the FDA.  

(¶ 66.)  In Defendants’ mechanistic studies, haloperidol (an antipsychotic unrelated 

to lorcaserin) increased prolactin levels in male rats by 15 fold and in females by as 

much as 80 fold.  (Id.) In sharp contrast, Defendants’ mechanistic studies showed 

that lorcaserin had no effect on serum prolactin in female rats, and reduced 

prolactin in males by 50% in the rat carcinogenicity study.  (¶ 67.)  Further, the 

single and multiple doses of lorcaserin (10 to 100 mg/kg) consistently failed to 

show a significant rise in serum prolactin levels in female rats at any time period.  

(Id.)  Thus, by the beginning of the Class Period, Defendants knew that they failed 

to develop data required by the FDA to substantiate the Prolactin Hypothesis.  
                                                 
2 For the Court’s convenience, Exhibit A to the accompanying Declaration of 
Laurence D. King, dated November 27, 2013 is the proposed Amended Complaint.  
Exhibit B is a highlighted and redlined version of the Complaint that reflects Lead 
Plaintiff’s amendments to the Second Consolidated Amended Class Action 
Complaint (ECF No. 59).   
3 “¶_” and “¶¶_” refer to paragraphs of the proposed Amended Complaint. 

Case 3:10-cv-01959-CAB-BLM   Document 73-1   Filed 11/27/13   Page 8 of 22

SER 16

  Case: 14-55633, 10/24/2014, ID: 9290382, DktEntry: 25-2, Page 21 of 247

(89 of 413)



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

 

 - 3 - Case No. 3:10-cv-01959-CAB
MPA ISO LEAD PLAINTIFF’S MOTION TO AMEND SECOND CONSOLIDATED AMENDED COMPLAINT

 

(¶ 68.)  As a result, Defendants did not have evidence to show that the Rat Study’s 

adverse results were irrelevant to human risk. 

Accordingly, it was an extreme departure from ordinary standards of 

conduct for Defendant Anderson to represent on a September 18, 2009 conference 

call with investors that “[w]e have favorable results on everything that we’ve 

compiled so far” (¶¶ 75, 109) when internally she knew at that time that the 

mechanistic studies on rats were not favorable, and in fact, had failed to 

demonstrate an increase in prolactin as required by the FDA. Therefore, 

Defendants failed to show that the Rat Study’s adverse results were not relevant to 

humans.  Similarly, Defendants Lief, Shanahan, and Behan’s representations to 

investors that Defendants had demonstrated lorcaserin’s “long-term safety” and 

that lorcaserin’s “mechanism” was safe (¶¶ 106, 112, 115, 119, 135, 138-39, 151-

52)  were false and misleading and they knew it because Defendants’ mechanistic 

studies had failed to show that the cancer observed in the Rat Study was caused by 

a rat-specific mechanism.  (¶¶ 66-70.)  Like Anderson, by the beginning of the 

Class Period, Defendants Lief, Behan, and Shanahan knew that the FDA required 

them to substantiate the Prolactin Hypothesis with data showing an increase in 

prolactin levels in rats exposed to lorcaserin, and that Defendants’ mechanistic rat 

studies had failed to do so.  (¶¶ 57-60.)  The data collected by Defendants did not 

show an increase in prolactin as required by the FDA.  (¶ 66.)  As such, it was an 

extreme departure from ordinary standards of conduct for Lief, Shanahan, and 

Behan to represent that lorcaserin’s mechanism was safe for human use and that 

lorcaserin’s safety had been demonstrated. 

When read holistically, Matrixx Initiatives, Inc. v. Siracusano, 131 S. Ct. 

1309, 1324 (2011), the Complaint’s new allegations, along with the existing 

allegations, strongly support an inference of scienter.  See, e.g., In re Amylin 

Pharms., Inc. Sec. Litig., No. 01CV1455 BTM (NLS), 2003 WL 21500525, at *8 

(S.D. Cal. May 1, 2003) (denying motion to dismiss where “concerns raised by the 
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FDA . . . were much more significant than a ‘bump on the road’ and shed serious 

doubt on the sufficiency of the trials. Accordingly, Defendants were obligated to 

disclose the FDA’s concerns to render their statement not misleading”) 

(“Amylin II”).  In the face of these material negative facts, Defendants could not 

have reasonably believed that the results of the Rat Study were positive, 

“favorable” or “encouraging” or that they had developed data showing an increase 

in prolactin in rats as required by the FDA. 

For these reasons, and as further articulated below, the Court should grant 

Lead Plaintiff’s Motion to Amend the Second Consolidated Amended Class Action 

Complaint. 

II. BACKGROUND AND FACTS 

The March 28, 2013 and November 4, 2013 Orders (ECF Nos. 56 and 71) set 

forth the background of this matter.  The new facts alleged in the proposed 

amended Complaint are set forth above, highlighted in the “redlined” version of the 

proposed Amended Complaint attached as Exhibit B to the King Declaration, and 

are further discussed below. 

III. DISCUSSION 

A. Legal Standard 

Fed. R. Civ. P. 15(a) provides that amendment of a complaint after a 

responsive pleading has been filed may be allowed by leave of the court and “shall 

freely be given when justice so requires.”  Foman v. Davis, 371 U.S. 178, 182, 

(1962); Larios v. Nike Retail Servs., Inc., No. 11cv1600-GPC-NLS, 2013 WL 

4046680, at *2 (S.D. Cal. Aug. 9, 2013).  Granting leave to amend rests in the 

sound discretion of the trial court.  Int’l Ass'n of Machinists & Aerospace 

Workers v. Republic Airlines, 761 F.2d 1386, 1390 (9th Cir. 1985).  This discretion 

must be guided by the strong federal policy favoring the disposition of cases on the 

merits and permitting amendments with “extreme liberality.”  DCD Programs, 

Ltd. v. Leighton, 833 F.2d 183, 186 (9th Cir. 1987) (citations omitted).  As 
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Case No. 3:10-cv-01977-CAB-BLM 
 
 
 

CRAIG RUBENSTEIN, on behalf of himself 
and all others similarly situated, 
 
  Plaintiff, 
 
 vs. 
 
ARENA PHARMACEUTICALS, INC., 
JACK LIEF, ROBERT E. HOFFMAN, 
DOMINIC P. BEHAN, WILLIAM R. 
SHANAHAN, JR. and CHRISTY 
ANDERSON, 
 
  Defendants. 

Case No. 3:10-cv-01984-CAB-BLM 
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RODNEY VELASQUEZ, on behalf of 
himself and all others similarly situated, 
 
  Plaintiff, 
 
 vs. 
 
ARENA PHARMACEUTICALS, INC., 
JACK LIEF, ROBERT E. HOFFMAN, 
DOMINIC P. BEHAN, WILLIAM R. 
SHANAHAN, JR. and CHRISTY 
ANDERSON, 
 
  Defendants. 

Case No. 3:10-cv-02026-CAB-BLM 
 
 
 

THONG VU, individually and on behalf of 
all others similarly situated, 
 
  Plaintiff, 
 
 vs. 
 
ARENA PHARMACEUTICALS, INC., 
JACK LIEF, ROBERT E. HOFFMAN, 
DOMINIC P. BEHAN, WILLIAM R. 
SHANAHAN, and CHRISTY ANDERSON, 
 
  Defendants. 

Case No. 3:10-cv-2086-CAB-BLM 
 
 
 

ARIC D. JACOBSON, individually and on 
behalf of all others similarly situated, 
 
  Plaintiff, 
 
 vs. 
 
ARENA PHARMACEUTICALS, INC., 
JACK LIEF, ROBERT E. HOFFMAN, 
DOMINIC P. BEHAN, WILLIAM R. 
SHANAHAN, JR., and CHRISTY 
ANDERSON,  
 
  Defendants. 

Case No. 3:10-cv-2335-CAB-BLM 
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 I, Laurence D. King, declare as follows: 

1. I am a partner with the law firm of Kaplan Fox & Kilsheimer LLP, 

counsel for Lead Plaintiff Carl Schwartz and the Proposed Class.  I have personal 

knowledge of the following facts and, if called upon to testify, I could and would 

testify competently thereto. 

2. Attached hereto as Exhibit A is a true and correct copy of the redlined 

version of the Second Consolidated Amended Class Complaint (“Complaint”) (ECF 

No. 56), reflecting Lead Plaintiff’s amendments to the Complaint. 

3. Attached hereto as Exhibit B is a true and correct copy of a chronology 

of events showing when Defendants Arena Pharmaceuticals, Inc. (“Arena”), Jack 

Lief, Robert E. Hoffman, Dominic P. Behan, William R. Shanahan, and Christy 

Anderson (collectively, “Defendants”) learned of the adverse results observed in the 

Rat Study and the dates of meetings and correspondence with the Federal Food & 

Drug Administration (“FDA”) about the adverse results of the Rat Study. 

4. Attached hereto as Exhibit C is a true and correct copy of excerpts of 

the Pharmacology/Toxicology NDA Review and Evaluation of the lorcarserin drug 

by the FDA, signed by Dr. Fred Alavi (with concurrence by Dr. Todd M. Bourcier) 

on October 20, 2010. 

5. Attached hereto as Exhibit D is a true and correct copy of the Summary 

Review for Regulatory Action by the FDA concerning the lorcaserin drug, signed by 

Dr. Eric Colman on October 21, 2010. 

6. Attached hereto as Exhibit E is a true and correct copy of Prescribing 

Information concerning BELVIQ (lorcaserin). 

7. Attached hereto as Exhibit F is a true and correct copy of the letter 

signed June 27, 2012 from the FDA to Arena approving Arena’s New Drug 

Application dated December 18, 2009 for Belviq (lorcaserin). 

8. Attached hereto as Exhibit G is a true and correct copy of Arena’s Form 

8-K filed with U.S. Securities and Exchange Commission (“SEC”) on January 22, 
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2013, noting objections by the European Medicines Agency concerning approval of 

lorcaserin in the European Union. 

9. Attached hereto as Exhibit H is a true and correct copy of Arena’s Form 

8-K filed with the SEC on May 2, 2013, noting Arena’s withdrawal of its request for 

approval of lorcaserin in the European Union. 

10. Attached hereto as Exhibit I is a true and correct copy of the Order filed 

April 11, 2010, in In re Fannie Mae 2008 Sec. Litig., No. 1:08-cv-07831-PAC 

(S.D.N.Y.) (ECF No. 269). 

11. Attached hereto as Exhibit J is a true and correct copy of excerpts of the 

Notice of Motion and Motion to Dismiss Consolidated Complaint for Violation of 

the Federal Securities Laws; Memorandum of Points and Authorities in Support, 

dated October 14, 2008, in In re The PMI Group, Inc. Sec. Litig., No. 3:08-cv-

01405-SI (N.D. Cal.) (ECF No. 28). 

12. Attached hereto as Exhibit K is a true and correct copy DSI Consult 

Request for Nonclinical Site Inspections, dated March 3, 2010. 

13. Attached hereto as Exhibit L is a true and correct copy of Arena’s Form 

10-Q for the quarter ended September 30, 2010, filed with the SEC on November 9, 

2010. 

 I declare under penalty of perjury under the laws of the United States that the 

foregoing is true and correct.  Executed this 15th day of July, 2013, in San 

Francisco, California. 

   
 
 

 
 
/s/   Laurence D. King 

  Laurence D. King 
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CERTIFICATE OF SERVICE 

I, Laurence D. King, hereby declare that on July 15, 2013, I caused the 

foregoing to be filed electronically using the Court's CM/ECF system which sent 

notifications of the filing to counsel of record. 

/s/ Laurence D. King 

      Laurence D. King 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

 
 

PHARMACOLOGY/TOXICOLOGY NDA REVIEW AND EVALUATION 
 

Application number: 22-529  

Supporting document/s: electronic NDA  

Applicant’s letter date: Dec 22, 2009  

CDER stamp date: Dec 23-2009  

Product: LORQESS
®

 (Lorcaserin HCl)  

Indication: treatment of obesity  

Applicant: Arena Pharmaceuticals  

Review Division: DMEP  

Reviewer: Fred Alavi, Ph.D.  

Supervisor/Team Leader: Todd Bourcier, Ph.D.  

Division Director: Mary Parks, MD  

Project Manager: Patricia Madara   

 
Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 22-529 are owned by Arena Pharmaceuticals or are 
data for which Arena has obtained a written right of reference. 
Any information or data necessary for approval of NDA 22-529 that Arena does not own 
or have a written right to reference constitutes one of the following: (1) published 
literature, or (2) a prior FDA finding of safety or effectiveness for a listed drug, as 
described in the drug’s approved labeling.  Any data or information described or 
referenced below from a previously approved application that Arena does not own (or 
from FDA reviews or summaries of a previously approved application) is for descriptive 
purposes only and is not relied upon for approval of NDA 22-529. 
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1 Executive Summary 

1.1 Recommendations 

1.1.1  Approvability: Not recommended for approval until rodent carcinogenicity 
 findings are clarified. 

1.1.2  Additional Non-Clinical Recommendations:   

The mode of action for mammary neoplasm and brain astrocytoma needs to be 
addressed.  The reviewer recommends re-evaluation of mammary and brain tissue 
slides by an independent panel of pathologists.  Since brain tumors are small and can 
be easily missed, more sectioning of brain tissue is recommended.  The reviewer also 
recommends analysis of brain lorcaserin distribution in both male and female rats due to 
significant gender differences in lorcaserin kinetics in rats. 

1.1.3  Labeling- Not applicable at this stage 

1.2 Brief Discussion of Nonclinical Findings 

Lorcaserin is a new molecular entity designed to selectively to bind serotonin 2C 
receptors (5HT2C) in the brain. The sponsor is seeking approval of lorcaserin for a 
weight loss indication.  To assess the safety of lorcaserin, standard toxicological 
assessments of lorcaserin were carried out.  Evaluations included genotoxicity, rat and 
monkey toxicology and carcinogenicity studies in mice and rats.  The reproductive 
toxicity of lorcaserin was assessed in rats and rabbits.  The toxicological assessments 
identified two major findings of clinical concern, a) neoplastic tumors in male and female 
rats and b) renal tubular regeneration and degeneration in a 12-month monkey study. 
 
The genotoxicity and carcinogenicity of lorcaserin was assessed in a standard battery of 
genotoxicity tests and 2-year rodent bioassays, respectively.  Lorcaserin was not 
genotoxic nor mutagenic in the standard in-vitro and in-vivo genotoxicity assays. The 
mouse carcinogenicity study was initiated with lorcaserin doses of 0, 25, 50 and 100 
mg/kg.  Oral administration of 100 mg/kg of lorcaserin (7.5 and 15x the clinical dose of 
10 mg BID based on AUC) resulted in acute increase in mortality in both male and 
female mice within 16 days of the study initiation leading to a reduction of the lorcaserin 
dose after consultation with eCAC.  The cause of death at 100 mg/kg was not 
determined but suspected to be neuronal in origin since lorcaserin can partition into the 
mouse brain up to 25x the plasma levels.  The sharp increase in deaths in mice was 
unexpected since 100 mg/kg and higher doses of lorcaserin were tolerated for as long 
as 13 weeks.  The mouse study was continued (Day 19) with lower lorcaserin doses of 
0, 5, 25 and 50 mg/kg. The top dose of 50 mg/kg (4 and 7x the MRHD) was without any 
further incidence of mortality.  In fact, there were no statistically significant changes in 
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higher than the control and historical background in MD males (30 mg/kg).  With no 
brain exposure data, the safety margin for astrocytoma is difficult to predict.  
   

Lorcaserin exposure in mice and rats relative to the clinical dose of 10 mg BID, based 
on AUC (1.02 g.h/ml) 

 

 
 
The absence of significant increases in mammary tumors in mice at the maximum 
tolerated dose of 50 mg/kg is not considered evidence of a species specificity because 
the highest drug exposure in mice was equal to or less than the lowest drug exposure in 
rats.  Furthermore, since lorcaserin partitions to the brain in mice (25x the plasma) less 
than that in rats (35x the plasma), the brain exposure to lorcaserin did not cover the 
same range seen in rats, suggesting that the absence of tumors in mice were primarily 
due to lower exposure to lorcaserin.     
 
 
Renal Tubular findings in monkey 
In the 12-month monkey study (2, 10, 50 and 125 mg/kg; 1, 6, 37 and 61x the clinical 
dose of 10 mg BID on AUC), lorcaserin resulted in minimal to moderate renal tubular 
regeneration and degeneration at  10 mg/kg in monkeys.  The severity and incidence 
of tubular regeneration and degeneration increased with dose and persisted at the end 
of the 4-week recovery in some animals at 50 and 125 mg/kg.  Lower doses were not 
included in the recovery phase.  Examination of renal slides from the rodent studies 
were not consistent.  Some early studies (i.e. 3-month rat) had identified a renal signal 
but there were no such findings in the 6-month or the 2-year rat carcinogenicity study.  
Although rats are prone to glomerulosclerosis, cynomolgus monkeys are not, thus 
making the renal signal in monkeys an important adverse effect.  The reason for 
concern stems from the high concentration and function of 5HT2A receptors in the 
kidney. Activation of 5HT2A has been shown to result in tubular hypertrophy in rodents.   
The relevance of renal degeneration at this point is not certain since there has been no 
notable renal signal in clinical studies.  Whether there are renal tubular changes in 
humans is currently unknown.   
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Nonclinical safety issues relevant to clinical use 
 
The most prominent non-clinical finding of potential relevance to chronic use of 
lorcaserin in human subjects is the increased incidence of mammary and brain tumors 
in the 2-year rat carcinogenicity study.  Prolactin as the intermediately hormone for 
mammary tumors is a plausible explanation but studies provided by the sponsor to date 
have failed to show a clear relationship between lorcaserin and prolactin. If the effect of 
lorcaserin on mammary tissue is by direct activation of off target receptors (5HT2A or 
5HT2B), resembling that of 5HT2B activation of heart valves, then the long-term risk to 
humans is substantial. 
 
The high incidence of astrocytoma in male rats at  30 mg/kg is a concern due to the 
absence of a reliable estimate of safety margins. Although the cell lineage and site 
concordance of rat astrocytoma to humans remains unresolved, the fact that lorcaserin 
is a CNS active drug with significant partitioning to brain tissue makes it a long-term 
clinical risk unless a reliable safety margin can be established or a mode of action that 
is irrelevant to human biology is demonstrated. 
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2 Drug Information 

2.1 Drug: Lorqess ® 

2.1.1  CAS Registry Number: 856681-05-5 

2.1.2  Generic Name: Lorcaserin hydrochloride 

2.1.3  Code Name: APD356 hemihydrate,  AR226173 hydrochloride hemihydrate 

2.1.4  Chemical Name: 

 (R)-8-Chloro-1-methyl-2,3,4,5 tetrahydro-1H-3-benzazepine hydrochloride 
 hemihydrate 

 

2.1.5  Molecular Formula/Molecular Weight: C11H15Cl2N.5H2O, MW g/mol 

2.1.6  Structure: 

     
 
 
 
 
 
  

2.1.7  Pharmacologic class: Serotonin receptor 2 C (5HT2C) agonist 

2.2 Relevant IND/s, NDA/s:   

 IND 69888 (Arena pharmaceuticals),  
 Sibutramine (IND 27,624, NDA 20-632, Abbott/Knoll)  
 IND  
 Dexfenfluramine (NDA 20344) 

2.3 Clinical Formulation: 10 mg lorcaserin hydrochloride tablets 

 

(b) (4)

(

b

)

(b) (4)

Case 3:10-cv-01959-CAB-BLM   Document 61-4   Filed 07/15/13   Page 12 of 35

SER 36

  Case: 14-55633, 10/24/2014, ID: 9290382, DktEntry: 25-2, Page 41 of 247

(109 of 413)



Case 3:10-cv-01959-CAB-BLM   Document 61-4   Filed 07/15/13   Page 13 of 35

SER 37

  Case: 14-55633, 10/24/2014, ID: 9290382, DktEntry: 25-2, Page 42 of 247

(110 of 413)



NDA #22-529   Reviewer:  Fred Alavi, Ph.D. 
 

13 

respectively.  Upon initiation of mouse carcinogenicity study, the unexpected rise in 
mortality within 16 days administration of 100 mg/kg of lorcaserin, the sponsor 
requested dose adjustment to 50 mg/kg.  Mid-way (63 weeks) through the rat 
carcinogenicity study the sponsor submitted a 15-day safety report on May 31, 2007 
(#0047), showing a high incidence of mammary tumors in females and brain tumors in 
male and female rats.  At the time of the submission, the sponsor was 8 months to the 
2-year clinical study #3182.  The Division recommended changes to the consent form to 
reflect the preliminary data describing higher than normal incidence of mammary tumors 
and brain tumors in the ongoing study.  The Division requested bimonthly updates of 
mammary and brain tumor incidence as histopathology evaluation of dead rats became 
available (page 148).  In the 3rd bimonthly update on March 10, 08 (WK 96) with all the 
HD females necropsied, there was an apparent dose-dependent increase in incidence 
of malignant mammary tumors (adenocarcinoma) in female rats at all doses.  The 
division met with the sponsor to discuss the mode of action for mammary tumors and 
the possibility of a clinical hold.  The Division allowed the ongoing phase 3 studies to 
continue since the data from other groups in the rat study were still missing, prolactin 
was a reasonable explanation of mode of action, and there were no mammary tumors in 
mice.  The Division requested a draft report of the rat and mouse carcinogenicity studies 
as soon as possible and requested changes to the clinical protocol to include analysis of 
human serum prolactin.  The bimonthly updates continued until the rat study was 
completed and draft report of the rat study was submitted (Feb 3, 2009). 

3 Studies Submitted:  

 Acute toxicology studies in rats and monkeys 
 PK, TK studies including brain distribution in mice, rats and monkeys 
 Standard battery of in-vitro and in-vivo genotoxicity tests 
 Mechanistic studies exploring role of prolactin  
 3- and 6-month SD rat toxicology studies 
 3-month dose ranging study in CD-1 mice 
 3- and 12-month cynomolgus monkeys studies 
 2-year rat and mouse carcinogenicity studies 
 Rat fertility and reproductive studies 
 Rat and rabbit embryofetal developmental studies 
 Rat pre- and post-developmental studies 

3.1 Studies Reviewed: All the above  

3.2 Studies Not Reviewed: None 

3.3 Previous Reviews Referenced:  Toxicology studies up to 3-months in 
mice, rats, and monkey studies, genotoxicity studies as well as some of the 
reproductive toxicology studies were review under lorcaserin IND 69,888. 
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4 Pharmacology 

4.1 Primary Pharmacology 

The FDA briefing document for the September advisory committee meeting reviews 
additional information regarding serotonin receptor selectivity and the nonclinical 
neurological and cardiac assessment of lorcaserin. 
 
Lorcaserin is a chiral compound (r-racemate, purity >98%) isolated from S-racemate.  
In-vivo and in-vitro studies have not found any chiral inversion of lorcaserin.    Rats 
pretreated with 5HT2C antagonist (SB242084) had reduced response to lorcaserin 
suggesting that the appetite suppressant effect of lorcaserin is mediated via 5HT2C 
receptor (Ki 23 nM).   Lorcaserin (R-configuration) and its S-enantiomer binding have 
been tested for affinity to 76 other receptor types, ion channels and transporters 
(appendix B).  The Neither enantiomers displayed significant inhibition of non-
serotonergic receptors at tested concentrations of 1 M. Lorcaserin has approximately 
14 fold and 100 fold selectivity over 5HT2A and 5HT2B receptors, respectively.  
Lorcaserin was selective to 5HT2C in rats but in monkeys, lorcaserin affinity to 5HT2C 
and 5HT2A and 5HT2B were similar.  Since 5HT2C are primarily located in the CNS, the 
potential non-CNS effect is likely to be a consequence of central effects of lorcaserin in 
rats.   
 

  
 

   
 
In addition to CNS, 5HT2A is also expressed in platelets, fibroblast and cardiovascular 
cells as well as the peripheral neuronal cells. Lysergic acid (LSD) exhibits agonist 
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mammary tissue in the TK rats in the carci study. Serum analysis found prolactin levels 
to be similar among groups in female SD rats (~115 ng/ml).  The levels in treated males 
was reduced by 50 % relative to control males.  The numbers of pituitary prolactin 
positive staining cells were similar among males while MD and HD females had slightly 
higher incidence than control females.  The incidence of mammary prolactin positive 
cells in the HD was lower than the corresponding control.   
 
Additional single dose (males) and multiple dose mechanistic studies in intact and 
ovariectomized female rats with or without hormone supplement were conducted.  The 
single and multiple doses of lorcaserin (10 to 100 mg/kg) consistently failed to show a 
significant rise in serum prolactin levels in female rats at any time period (2 to 24 hrs 
post dose) whether intact or ovariectomized.  In contrast, animals treated with positive 
control, haloperidol (dopamine antagonist) saw a robust and significant rise in serum 
prolactin levels in intact and ovariectomized rats, consistent with prolactin’s role as a 
central hormone for haloperidol-induced mammary tumors. Contrary to lorcaserin, 
dexfenfluramine, a non-selective 5HT agonist, increased serum prolactin presumably by 
increasing brain serotonin levels. However, dexfenfluramine does not increase 
mammary tumors in rats (albeit a different strain), suggesting that perhaps a robust 
chronic increase in prolactin is needed for rats to develop mammary tumors as is the 
case for haloperidol. The lack of lorcaserin on prolactin was further supported by the 
absence of any change in pituitary and mammary immunohistochemistry staining in the 
28-day study in female SD rats.   
 
There is some evidence from the single dose study that lorcaserin may have a small 
acute effect on prolactin in male but not female rats, even though there was a 50% 
decrease in prolactin in males after 54 weeks of dosing.  The acute rise in prolactin in 
the single dose male rat study lead to the hypothesis that reproductive hormones in 
females were masking detection of an increase in prolactin with lorcaserin.  To achieve 
a controlled level of reproductive hormones, females were ovariectomized then 
replenished with specified doses of estradiol+progesterone.  Under these conditions, 
lorcaserin increased prolactin levels a marginal degree over the robust increase 
observed with the hormones. The relevance of the finding is questionable because the 
degree of increase in prolactin was marginal, and occurred under experimental 
conditions that bear little resemblance to those encountered by the rats tested in the 
carcinogenicity study. Interestingly, the estradiol level (~ 50 pg/ml) in the ovariectomized 
rats before hormone replenishment for some reason was equivalent or higher than 
normal estradiol levels in intact animals (2 to 50 pg/ml), raising concern regarding the 
validity of these non-GLP studies carried out at the sponsor’s own labs, which appears 
inconsistent with the expectation of reduced estrogen with ovariectomy. 
 
Overall, the effect of lorcaserin on serum prolactin in rats is consistent with the clinical 
observation that a small increase in prolactin may occur for a short time following a 
dose of lorcaserin but is not sustained under chronic conditions.  The acute effect of 
lorcaserin is consistent with the published literature showing that repeated dosing with a 
serotonin 5HT2A/C agonist can quickly lead to rapid tolerance in rats (Aulakh CS et al 
1994) and humans (Greenberg J et al, 1996).  Together these studies suggest that a 
lorcaserin related increase in prolactin, if any, is likely to be short lived with minimal 
consequences. It is the reviewer’s opinion that the sponsor failed to show a meaningful 
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hepatocellular hypertrophy in HD males.  Females at the high dose had a lesser degree 
of hepatocellular hypertrophy and displayed basophilic foci of cellular alterations 
(preneoplastic). The disproportionate effect on the liver in males may reflect greater 
induction of drug-metabolizing enzymes, as reflected by the 1.5 fold decrease in drug 
exposure in males.  With no significant increase in pair wise comparison and high 
exposure multiples (> 55x the clinical dose of 10 BID on AUC basis), the potential risk to 
humans is deemed minimal.   
 
Thyroid Tumors 
The trend for incidence of thyroid follicular cell adenoma was significant in lorcaserin 
treated males (0/65, 5/65, 4/65 and 8/75 for C, LD, MD and HD male, respectively).  No 
significant thyroid tumors were noted in females. The profile of thyroid and liver tumors 
appears similar, as a possible adaptation to increased T3 turnover and high liver drug 
load.   
 
To summarize carcinogenicity studies, lorcaserin significantly increased the incidence of 
mammary tumors (fibroadenoma and/or adenocarcinoma) at all doses in females and 
MD and HD males and brain tumors (astrocytoma) in HD males in the 2-year rat 
carcinogenicity study.  There was no safety margin for mammary fibroadenoma in 
females (< 7x the MRHD).  Both fibroadenoma and adenocarcinoma were fatal.  Since 
the mechanistic studies failed to persuasively demonstrate prolactin as the intermediary 
hormone as is the case for antipsychotic drugs, the mechanism remains unresolved and 
clinically relevant.  With regards to astrocytoma in males, a safety margin to the NOAEL 
was identified (5x to 17x the MRHD) based on plasma exposure. A safety margin based 
on comparative brain levels of lorcaserin is most appropriate because lorcaserin 
significantly accumulates in the brain (drug pharmacology target). Because brain levels 
of lorcaserin in human subjects is not known and there is a significant variability in brain 
exposure among species, the estimated safety margin of 5x to 17x is somewhat 
unreliable and may be greater or smaller depending on the degree of drug partitioning in 
the human brain.  Lorcaserin also dose-dependently increased liver adenoma, benign 
skin fibroma, benign thyroid adenoma and malignant schwannoma in male rats.   The 
NOAELs for these tumors provides a safety margin of 5x to 17x.  Although lorcaserin 
did not result in neoplasm in mice, the AUC exposure at the high dose (50 mg/kg, 4 to 
7x the MRHD) was less than the exposure at the lowest dose of lorcaserin in rat study, 
therefore absence of neoplastic tumors in mice might be due to low lorcaserin exposure. 
 
Reproductive Studies 
The reproductive effect of lorcaserin was evaluated in rats and rabbits.  Lorcaserin 
doses of 5, 15 and 50 mg/kg were given to male (before and after mating) and female 
rats (before and after mating DG 7) for fertility assessment.  Lorcaserin slightly reduced 
BW gain (~7%) in males at 50 mg/kg but was unremarkable in female rats. Lorcaserin 
doses up to 50 mg/kg had no effect on fertility parameters in male or female rats.  The 
NOAEL for embryonic development and fertility was 50 mg/kg.   
In the Seg II rat study, lorcaserin doses of 10 and 50 mg/kg (DG7 to DG17) resulted in 
slight but significant decrease in maternal BW.  The decrease in BW correlated with a 
decrease in food intake in dams. There was no statistically significant change in fetal 
external, visceral or skeletal malformations.  Minor fetal variations were considered 
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incidental. The maternal NOAEL was selected as 10 mg/kg (8x the MRHD) in rats due 
to weight loss at 50 mg/kg, which was also selected as fetal NOAEL (48x the MRHD). 
 
The fetal developmental study in New Zealand white lorcaserin doses of 20, 60 and 200 
mg/kg were administered to pregnant rabbits from DG 7 through DG 19.  One HD and 
one LD dam aborted on Day 23 and 26, respectively while one MD female delivered 
prematurely on GD 28.  The incidence of spontaneous abortion in LD and HD was 
within the historical control (0 to 6.9%). Lorcaserin significant decreased BW and food 
intake of dams at 200 mg/kg.    Gross necropsy findings were limited in one LD, MD and 
HD dam. These animals had either empty implantation sites or early resorption in the 
case of MD and LD females.  Overall, there were no statistically significant differences 
in C-section parameters, total fetal external, visceral or skeletal malformations or 
developmental variations between lorcaserin treated animals and control.  However, 
there was incidence several variations i.e. heart and greater vessel anomaly in 2 HD 
fetuses were greater than historical background.  Based on significant decrease in BW, 
the NOAEL for maternal toxicity was 60 mg/kg (0.6x the MRHD). Even though fetal 
variations in the HD were not significant, the reviewer selected 60 mg/kg (0.6x the 
MRHD) as the NOAEL for fetal toxicity due to slightly higher incidence fetal variations 
such as heart and greater vessel anomaly at high dose. 
The pre- and post-natal development studying rats were performed with 5, 15 and 50 
mg/kg of lorcaserin.  There were no drug-related deaths; however, lorcaserin reduced 
BW gain of dams in a dose-dependent manner during gestation and lactation which 
lead to lower pup (F1) weight at all doses but reaching statistical significant at 50 mg/kg.  
The percentage of live pups was reduced and the number of pups found dead was 
increased by lorcaserin dose of 50 mg/kg resulting in reduced viability index (87.3% vs. 
98% in control).  The gestation index was similar while lactation index.  The slightly 
lower postweaning BW of the F1 generation recovered as the terminal BW was similar 
to control. There were no notable differences in F1 behavioral tests.  Pups generation 
from mating of F1 generation had no significant gross alterations.  The NOAEL dose of 
5 mg/kg was selected for dams (weight loss).  The reproductive NOAEL in dams was 15 
mg/kg due to reduction in lactation index, increased stillborn pups at higher lo dose. 
 
In summary, lorcaserin was not teratogenic in rat and rabbit reproductive studies. 
Lorcaserin appeared to reach fetal plasma in rats at concentrations equivalent to 1/3 of 
the maternal exposure.  Surprisingly, the relative bioavailability of lorcaserin in rabbits 
was very poor, less than that in mice and significantly less than those in rats and 
monkeys.  Therefore, it wasn’t surprising when no measurable drug levels were 
detected in fetal plasma due to poor systemic maternal exposure in rabbits.  Lorcaserin 
had no notable effect on fertility and mating in female and male rat.  Lorcaserin dose-
dependently reduced BW in pregnant rats and rabbits. The maternal and fetal NOAEL in 
rats was 10 and 50 mg/kg (1.3x and 48x the MRHD), respectively.  The maternal and 
fetal NOAEL in rabbits was 60 mg/kg (0.6x the MRHD).   In the pre- and post-natal 
developmental study in rats, lower BW gain at  5 mg/kg resulted in lower initial pup 
weight at 50 mg/kg.  By the study termination, the BW of the affected was recovered 
matching those in the controls.  The maternal NOAEL in dams was 5 mg/kg (4x the 
MRHD) while reproductive NOAEL was 15 mg/kg (12x the MRHD) in F1 generation 
rats.    
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Appendix A 
 
 

Meeting Minutes from FDA Executive Carcinogenicity Assessment Committee 
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1. Introduction  
 

This memorandum summarizes the conclusions and regulatory recommendations of the review 

disciplines assigned to this application. I am not aware of any significant disagreements within 

or between the review disciplines regarding final regulatory recommendations. A sizable 

portion of this memorandum deals with nonclinical carcinogenicity data – specifically 

mammary and brain tumors in rats – and issues of clinical efficacy and safety – in particular 

evaluations for valvular heart disease.   

2. Background 
 

Lorcaserin is a first-in-class, relatively selective oral agonist of the 5HT2c receptor, which as 

of this writing, has not been approved by any regulatory body in the world. The sponsor is 

seeking approval of lorcaserin 10 mg BID for the treatment of obesity in obese (BMI > 30 

kg/m
2
) or overweight (BMI 25 – 29.9 kg/m

2
) individuals with at least one weight-related 

comorbidity. Activation of 5HT2c receptors, which densely populate areas of the brain 

controlling appetite, has been shown in animal models to reduce caloric intake and decrease 

body weight. There is sufficient justification to study the weight-loss efficacy and safety of a 

5HT2c receptor agonist in humans.  

 

Activation of the 5HT2b receptor is believed to account for the association between 

dexfenfluramine and fenfluramine with left-sided valvular heart disease (VHD). These two 

weight-loss drugs were removed from the United States market following identification of this 

adverse effect in 1997. A detailed discussion of cardiac valve evaluation during the phase 3 

lorcaserin clinical trials is provided in the reviews of Drs. Julie Golden and Xiao Ding and in 

the Clinical Safety section of this memorandum.  

 

As discussed in detail in the reviews by Drs. Alavi and Bourcier and in the Nonclinical 

Pharmacology/Toxicology section of this memorandum, the Division was notified by the 

sponsor in late spring of 2007 that some rats in the then ongoing 2-year carcinogenicity had 

died and upon necropsy were found to have malignant tumors of the mammary gland and 

brain. These findings led to a series of interactions between the sponsor and the Division and 

the Agency’s Executive Carcinogenicity Committee, as outlined below.   

3. CMC 
 

The CMC reviewer states that there are no pending deficiencies to resolve and recommends 

that the application be approved. I agree that there are no outstanding CMC issues at this time. 

Dr. Bloom from the Office of Pharmaceutical Science recommends a finding of no significant 

impact (FONSI).   
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4. Nonclinical Pharmacology/Toxicology 
 

Nonclinical Carcinogenicity 

 

Drs. Alavi and Bourcier recommend against approval of lorcaserin due to its characterization 

as a non-genotoxic carcinogen. Following review of the two-year rat carcinogenicity study of 

lorcaserin at low-dose (LD), mid-dose (MD), and high-dose (HD), the Agency’s Executive 

Carcinogenicity Assessment Committee concluded that the following tumors were lorcaserin-

related: Male: hepatocellular adenoma and carcinoma combined (HD), mammary 

adenocarcinoma and fibroadenoma combined (MD and HD), skin/subcutis squamous 

carcinoma and fibroma (MD and HD), schwannoma (MD and HD) and thyroid adenoma 

(HD); Female: mammary adenocarcinoma and fibroadenoma combined (LD, MD, and HD). 

Of particular concern are the mammary and brain tumors.  

 

As shown in the table on pages 5-6 of Dr. Alavi’s review, in female rats, the incidence rates of 

mammary adenocarcinoma as reported in the NDA were 43%, 52%, 54%, and 80% in the 

control, LD, MD, and HD groups, respectively. The incidence rates of mammary 

fibroadenoma in female rats were 31%, 72%, 82%, and 60% in the control, LD, MD, and HD 

groups, respectively. The test of trend was statistically significant for adenocarcinoma, 

fibroadenoma, and adenocarcinoma combined with fibroadenoma. Compared with the control 

group, the incidence of adenocarcinoma alone and fibroadenoma alone in the HD lorcaserin 

groups were statistically significantly greater. When adenocarcinoma and fibroadenoma are 

combined, the incidence rates in the individual active-treatment groups were statistically 

significantly greater versus control. The exposure margins were 7X the proposed clinical dose 

for the LD group, 24X for the MD group, and 82X for the HD group. 

 

The incidence rates of mammary tumors in male rats exposed to lorcaserin was much lower 

than the rates observed in female rats. The tests of trend were statistically significant for 

fibroadenoma and for adenocarcinoma combined with fibroadenoma.  There were no male rats 

in the control or LD groups that developed mammary adenocarcinoma; two rats in each of the 

MD and HD groups developed adenocarcinomas. The exposure margins were 5X the proposed 

clinical dose for the LD group, 17X for the MD group, and 55X for the HD group.  

 

As pointed out by Drs. Alavi and Bourcier and shown in the table on pages 5-6 of Dr. Alavi’s 

review, it appears that a number of female rats in the MD and HD groups identified as having 

mammary adenocarcinoma at the Week 96 time point were no longer classified as having 

adenocarcinoma in the final analysis. The incidence rates of adenocarcinoma decreased by 8%, 

16%, 21%, and 16% in the control, LD, MD, and HD groups, respectively, from Week 96 to 

the final evaluation. Likewise, a number of female rats in the MD and HD groups classified as 

having mammary fibroadenomas at Week 104 were not classified as having fibroadenomas in 

the final analysis. In numerous cases, an initial classification of adenocarcinoma was 

subsequently changed to fibroadenoma. While there may be a logical explanation for these 

patterns of change, the sponsor has not provided one and they raise concern about the validity 

of the histological evaluations and diagnostic accuracy of the tumor data. That Dr. Alavi noted 

inconsistencies in the reporting of mammary tumor-related findings in some female rats adds 

to this concern.  
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Following standard histological sampling and detection methods, one rat was identified with 

malignant astrocytomas in the control group compared with 2, 5 and 12 mostly male animals 

in the LD, MD, and HD groups, respectively. The concentration of lorcaserin in plasma is 

much lower than the concentration in the central nervous system (CNS). The CNS-to-plasma 

ratio is 35X in rats and 10X in monkeys. Hence, as pointed out by Dr. Alavi, if the CNS-to-

plasma ratio of lorcaserin in humans is similar to rats, the safety margin for astrocytomas is 

only 5X the proposed clinical dose of lorcaserin; if the CNS-to-plasma ratio in humans is 

similar to monkeys, the safety margin is 14X the proposed clinical dose.  

 

There were no notable tumor findings in the 2-year mouse carcinogenicity study of lorcaserin. 

However, drug exposure in female mice did not exceed 4X the proposed clinical dose and did 

not exceed 7X the proposed clinical dose in male mice. Thus, the mouse carcinogenicity data 

do not provide reassurance regarding the rat carcinogenicity findings.  

 

Before lorcaserin is considered for approval, I agree with Drs. Alavi and Bourcier that all 

slides of mammary tissue need to be re-evaluated by an independent pathologist or 

pathologists. Ideally, the evaluations should be conducted blinded to treatment allocation. 

Particular attention should be paid to the tissue samples initially classified as adenocarcinoma 

and then re-read as fibroadenoma. The sponsor should also provide an explanation for the 

changes in the number of mammary tumors in female rats between the Week 96 and the final 

histological evaluation. In addition, the sponsor may need to explore mechanistic explanations 

other than prolactin for the mammary tumor findings as they relate to human risk.  

 

Regarding astrocytomas, Dr. Bourcier recommends that additional CNS tissue samples from 

all experimental rat groups be evaluated to verify the dose-response relationship for 

astrocytomas. He believes that a more extensive evaluation of brain tissue is warranted 

because the standard carcinogenicity evaluation of brain tissue is limited and may have missed 

tumors. I do not disagree with this recommendation. However, given that lorcaserin levels are 

significantly higher in brain tissue, but not cerebrospinal fluid, than the plasma, it may prove 

difficult if not impossible to obtain an accurate measure of CNS levels of lorcaserin in humans 

to determine if an adequate margin of safety exists for this tumor. Our concern would be 

lessened if the sponsor provided data to support their assertion that the astrocytoma findings in 

rats are not relevant to humans.  

 

Chronology of Events Related to the Nonclinical Carcinogenicity Assessments 

 

Following the September 16, 2010, advisory committee meeting on lorcaserin, the Agency 

received numerous public emails raising the question of why the lorcaserin development 

program was allowed to proceed if FDA scientist were “so concerned” about the breast tumor 

findings in the 2-year rat carcinogenicity study. A chronology of interactions among the 

sponsor, the Division, and the Executive Carcinogenicity Committee related to nonclinical 

carcinogenicity information follows.  

 

For point of reference, one of the pivotal phase 3 clinical trials was initiated in November of 

2006, and was completed in February of 2009. A second pivotal phase 3 trial was initiated in 

January of 2008 and was completed in July of 2009. The third pivotal trial was initiated in 
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The bi-monthly updates on the ongoing carcinogenicity studies indicated a strengthening of 

the mammary adenocarcinoma and astrocytoma dose-response relationship with continued 

dosing of lorcaserin in rats. On April 1, 2008, The Agency’s Executive Carcinogenicity 

Assessment Committee was briefed on the information, and stated that while conclusions must 

await completion of the studies, the interim data indicated that lorcaserin increases mammary 

adenocarcinoma at all dose levels in female rats and astrocytoma at the MD and HD levels. 

 

Prior to meeting with the Executive Carcinogenicity Assessment Committee on April 1, 2008, 

the Division discussed internally whether the lorcaserin IND should be placed on clinical hold 

due to the nonclinical tumor/cancer data. The sponsor was made aware of our concerns and 

was asked to meet with us to defend continuation of their clinical development program. The 

sponsor provided a background package containing information not included in prior updates.  

 

A face-to-face meeting with the sponsor was held on April 9, 2008. 

 

Our decision to allow the clinical program to proceed following our meeting with the sponsor 

was based on the following: 1) the updated informed consent forms included the nonclinical 

breast and brain cancer findings; 2) we learned that drug exposure in rats was nearly twice as 

high as predicted, which increased the safety margin to clinical exposure; 3) preliminary data 

showed a modest increase in serum prolactin levels after a single dose in male rats, lending 

support to the hypothesis that prolactin was responsible for the rat mammary findings; 4) we 

acknowledged that the interim tumor incidence data would change (e.g., might be less 

worrisome) as full histopathology assessments became available after completion of the study, 

particularly for astrocytoma; 5) only with continued clinical study was it possible to assess 

whether long-term dosing with lorcaserin increased serum prolactin levels in humans; 6) only 

with continuation of clinical dosing would we obtain an accurate assessment of lorcaserin’s  

weight-loss efficacy and safety in diabetics; and 7) given that lorcaserin is non-genotoxic, we 

believed that cancer risk was low under the conditions of use in the ongoing clinical trials (not 

the case with chronic or indefinite use).  

 

Receptor Binding Affinity and Activation and Cardiac Valvulopathy 

 

As stated by Dr. Bourcier in his briefing document for the September 16, 2010 advisory 

committee meeting, “lorcaserin preferentially activates 5HT2C with 8 to 15-fold greater 

potency compared to 5HT2A, and 45 to 90-fold greater potency compared to 5HT2B. 

Depending on the studies one considers, off-target activation of 5HT2A and 2B appears 

unlikely (2002/04 data) or plausible (2009 data) when compared to clinically relevant plasma 

drug levels based on the in vitro estimates of receptor potency. Cross-activation of these 

receptors may be more likely in the CNS, where the lorcaserin concentration is 10 to 25-fold 

higher than in plasma of rats and monkeys, but is unknown in human subjects.” Data on the 

relative binding and activation of serotonin receptors by lorcaserin are shown in the below 

table from excerpted from Dr. Bourcier’s briefing document.  
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 8

 
Lorcaserin’s Relative Receptor Binding and Activation Profile 

 
5HT2A 5HT2B 5HT2C 

Receptor Binding 

(Ki, nM) 
92 147 13 

PI Hydrolysis 

(EC50, nM) 
133 811 9 

Calcium release 

(EC50, nM) 
52 350 6 

 

These in-vitro data provide a modest degree of comfort regarding lorcaserin’s potential to 

active the 5HT2b receptor and promote cardiac valvular abnormalities.  

 

I am also somewhat reassured by the fact that there were no notable imbalances in cardiac 

valve abnormalities (e.g., hypertrophy) reported in rats treated long-term with lorcaserin versus 

control.  

5. Clinical Pharmacology 
 

The clinical pharmacology reviewer concludes that the data submitted in support of the NDA 

are acceptable and recommends that the application be approved. I agree with the reviewer that 

there are no outstanding clinical pharmacology issues.  

 

Based on review of the data from a thorough QT study, the Agency’s interdisciplinary review 

team for QT studies concluded that lorcaserin does not significantly prolong the QT interval. 

The largest upper bounds of the 2-sided 90% CI for the mean difference between lorcaserin 

(10 mg and 50 mg) and placebo was below 10 ms.  

6. Clinical Microbiology  
 

Not applicable.  

7. Clinical/Statistical-Efficacy 
 

Dr. Golden is recommending that the lorcaserin application not be approved at this time due to 

an unfavorable benefit-to-risk profile: marginal weight-loss efficacy, coupled with the inability 

of the sponsor to rule out an increase of 50% in the risk for valvulopathy, and unclear 

relevance of the rat tumor findings, particularly of breast and brain tissue, to humans.  

 

Phase 3 Clinical Trials 

 

The long-term efficacy of lorcaserin was examined in two phase 3 clinical trials.  

 

BLOOM was a placebo-controlled two-year trial that randomized approximately 3000 

overweight and obese male and female subjects to placebo or lorcaserin 10 mg BID in a 1:1 

manner. After one year of treatment, the lorcaserin group was re-randomized 2:1 to lorcaserin 
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10 mg BID or placebo, stratified by 5% weight loss responder status. The subjects originally 

randomized to placebo remained on placebo during the second year. The primary endpoints 

were weight loss following one year of treatment and maintenance of weight loss during a 

second year of treatment.  

 

BLOSSOM was a placebo-controlled one-year trial that randomized approximately 4000 

overweight and obese male and female subjects to placebo, lorcaserin 10 mg QD, or lorcaserin 

10 mg BID in a 2:1:2 fashion. The primary endpoint was weight loss following one year of 

treatment.  

 

As shown in the below table from Dr. Golden’s review, the baseline demographic 

characteristics were well-matched for the three treatment groups. The mean age of the study 

participants was about 44 years, 82% were women, and 67% were Caucasian and 20% 

African-American. The average BMI was 36 kg/m
2
. Approximately 42% of the subjects had at 

least one weight-related comorbidity, primarily hypertension and/or dyslipidemia. There were 

no overweight or obese type 2 diabetic subjects in BLOOM or BLOSSOM.  

Baseline Subject Demographics - Pooled Data from BLOOM and BLOSSOM 

  Lorcaserin  10 BID 

N=3195 

Lorcaserin 10 QD 

N=801 

Placebo

N=3185 

Age, years 

   mean +/- SD 

 

43.8 +/- 11.6 

 

43.8 +/- 11.7 

 

44.0 +/- 11.4 

Sex, % female 81.7 81.9 81.0 

Race 

   White, % 

   Black, % 

   Hispanic, % 

 

67.7 

18.9 

11.1 

 

67.2 

20.0 

10.7 

 

66.2 

19.4 

12.4 

BMI, kg/m² 

   mean +/- SD 

36.1 +/- 4.3 35.8 +/- 4.3 36.1 +/- 4.2 

Weight, kg 

   mean +/- SD 

100.4 +/- 15.7 99.8 +/- 16.6 100.2 +/- 15.9 

Any Comorbidity, % * 44.3 40.1 43.7 

   Hypertension, % 22.6 21.8 22.7 

   Dyslipidemia, % 30.9 27.2 30.2 

   CVD, % 0.6 0.5 0.9 

   Glucose intolerance, % 1.5 1.9 1.0 

   Sleep apnea, % 4.5 3.4 4.0 

* Denominators used for comorbidity percentages were numbers of patients randomized 

CVD=cardiovascular disease 

 

In BLOOM, 55% of subjects randomized to lorcaserin and 45% of subjects randomized to 

placebo completed the first year of the study. Approximately 73% of subjects who entered the 

second year of the study completed that phase of the trial. In BLOSSOM, 57% of subjects 

randomized to lorcaserin 10 mg BID, 59% of subjects randomized to lorcaserin 10 mg QD, 

and 52% of subjects randomized to placebo completed the one-year trial. These drop-out rates 

are consistent with those from other weight-loss drug trials. The most commonly-reported 

reason for premature withdrawal from the two lorcaserin phase 3 studies was “patient 

decision” followed by “lost to follow-up”. Adverse events accounted for approximately 6-7% 

of the drop-outs in the lorcaserin groups and about 5% in the placebo groups.  
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The primary efficacy analyses were performed on the modified intent-to-treat (MITT) 

population, defined as all randomized subjects who had a baseline weight measurement, took 

at least one dose of study drug, and had at least one post-baseline weight measurement. Unless 

indicated otherwise, the below efficacy data are from the MITT population with the last 

observation carried forward (LOCF).  

 

In BLOOM, the mean adjusted placebo-subtracted weight loss following up to one year of 

treatment with lorcaserin 10 mg BID was -3.7% (p<0.0001). In BLOSSOM, mean adjusted 

placebo-subtracted weight loss following up to one year of treatment with lorcaserin 10 mg 

BID was -3.0% and -1.9% with lorcaserin 10 mg QD (p<0.0001 for both groups). In an 

analysis of data pooled from BLOOM and BLOSSOM, the mean adjusted placebo-subtracted 

weight loss following up to one year of treatment with lorcaserin 10 mg BID was 

approximately -3.0% (p<0.001).  

 

In BLOOM, the percentages of subjects achieving > 5% weight loss following up to one year 

of treatment were 48% in the lorcaserin 10 mg BID group and 20% in the placebo group 

(p<0.001). In BLOSSOM, the percentages of subjects achieving > 5% weight loss following 

up to one year of treatment were 47% in the lorcaserin 10 mg BID group, 40% in the 

lorcaserin 10 mg QD group, and 25% in the placebo group (p<0.0001 for both groups vs. 

placebo). In an analysis of data pooled from BLOOM and BLOSSOM, the percentages of 

subjects achieving > 5% weight loss following up to one year of treatment were 47% in the 

lorcaserin 10 mg BID group and 23% in the placebo group (p<0.001).  

 

As stated in the Agency’s 2007 Draft Guidance for Developing Products for Weight 

Management, in general, a product can be considered effective for weight management if after 

one year of treatment either of the following occurs:  

 

1. The difference in mean weight loss between the active-product and placebo-treated groups 

is at least 5 percent and the difference is statistically significant

 

2. The proportion of subjects who lose greater than or equal to 5 percent of baseline body 

weight in the active-product group is at least 35 percent, is approximately double the 

proportion in the placebo-treated group, and the difference between groups is statistically 

significant  

 

Lorcaserin 10 mg BID failed to satisfy the mean efficacy criterion but did, by a slim margin, 

satisfy the categorical efficacy criterion when data from the BLOOM and BLOSSOM trials 

were pooled.   

 

In general, lorcaserin-associated weight loss was associated with improvements in blood 

pressure, levels of high-density lipoprotein lipid and triglycerides, and fasting glucose and 

insulin concentrations commensurate with the degree of weight loss.   

 

Other efficacy endpoints of interest include the percentage of subjects achieving > 10% weight 

loss and the durability of lorcaserin-induced weight loss.  
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In an analysis of data pooled from BLOOM and BLOSSOM, 22% of subjects treated with 

lorcaserin 10 mg BID versus 9% of subjects treated with placebo lost > 10% of baseline 

weight following up to one year of treatment.  

 

As shown in the figure below, compared with placebo, treatment with lorcaserin 10 mg BID 

attenuated weight regain during a second year of treatment. Of note, however, the slope of the 

line depicting the change in mean body weight in the subjects treated with lorcaserin is more 

positive during the second year of treatment than the line depicting the mean change in body 

weight in the placebo group (similar patterns of change were shown for the Completers 

population). This raises the question of whether body weight in lorcaserin-treated subjects 

would reach that of placebo-treated subjects with treatment beyond 2 years.  

Change in Body Weight from Baseline to Week 104 (Per-Protocol Population) 

 
 

The BLOSSOM and BLOOM trials did not include subjects with type 2 diabetes. To the best 

of my knowledge, the efficacy of all weight-loss drugs tends to be less in overweight and 

obese type 2 diabetics compared with overweight or obese nondiabetics. It will therefore be 

important to review the data from a recently-completed study of lorcaserin in overweight and 

obese type 2 diabetics. The sponsor stated that data from the study in diabetics should be 

available by the end of 2010. The data from type 2 diabetics take on greater significance given 

that the efficacy of lorcaserin in nondiabetics is marginal.  

8. Safety 
 

Valvular Heart Disease 

 

The weight-loss drugs dexfenfluramine and fenfluramine were removed from the United 

Stated market in 1997 due to reports implicating their involvement in the development of left-

sided VHD. Research conducted subsequent to this discovery suggested that dexfenfluramine 

and fenfluramine’s activation of the 5HT2b receptor on valvular tissue was the mechanism 
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responsible for the VHD. In a 2002 meta-analysis of nine cross-sectional studies, the incidence 

of FDA-defined VHD (at least mild aortic regurgitation or at least moderate mitral 

regurgitation) in subjects exposed to fenfluramine or dexfenfluramine for more than 3 months 

was calculated to be 12% versus 6% in unexposed or control subjects [OR = 2.2 (95% CI 1.7, 

2.7].
1
 Subjects exposed to fenfluramine or dexfenfluramine for less than 3 months did not 

appear to have an increased risk for FDA-defined VHD.  

 

Given that lorcaserin targets the serotonergic system, VHD was identified as a leading safety 

concern requiring extensive evaluation during the drug’s clinical development. Although the 

results of in-vitro studies indicate that lorcaserin’s binding affinity for and activation of the 

5HT2b receptor are lower than those of dexfenfluramine and fenfluramine, the Division 

requested that the sponsor conduct echocardiographic evaluation of heart valves in all subjects 

participating in long-term lorcaserin clinical trials.  

 

Arena proposed that the phase 3 clinical development program be powered to rule out a 

doubling of the risk for FDA-defined VHD. The Division believed that a doubling was too 

permissive and requested that the program be powered to rule out at least a 50% increase in 

risk (i.e., upper bound of the 95% CI 1.5 or less). This necessitated increasing the sample size 

of the phase 3 program from approximately 4000 to 7000 subjects. It was made clear to the 

sponsor that ruling out at least a 50% increase in the risk for FDA-defined VHD was an 

arbitrary benchmark and that the adequacy of the valvulopathy data would be determined by 

not only the data themselves, but lorcaserin’s efficacy and overall safety profile as well.  

 

All echocardiograms obtained in the BLOOM and BLOSSOM trials were over-read by 2 

blinded central readers. Any discrepant readings between the two primary readers were 

adjudicated by a third reader. In BLOOM, echocardiograms were obtained at screening and at 

Weeks 24, 52, 76, and 104/exit. In BLOSSOM, echocardiograms were obtained 

echocardiograms were obtained at screening and at Weeks 24 and 52/exit. The primary 

endpoint of the echocardiographic evaluations was the incidence of FDA-defined valvulopathy 

at Week 52.  

 

The incidence rates and relative risks for FDA-defined VHD at Week 52 are shown below in a 

table modified from Dr. Golden’s review. In BLOOM, the incidence rates for VHD in the 

safety population were 2.4% for placebo and 2.7% for lorcaserin 10 mg BID [RR 1.13 (95% 

CI 0.69, 1.85)]. In BLOSSOM, the incidence rates for VHD were 2.0% for placebo and 2.0% 

for lorcaserin 10 mg BID [RR 1.0 (95% CI 0.57, 1.75)]. In the analysis of pooled data, the RR 

for FDA-defined VHD was 1.07 (95% CI 0.74, 1.55). The kappa statistic was 0.32 for reading 

of the mitral valve and 0.38 for reading of the aortic valve. These values indicate that the 

echocardiographic readings from the two primary readers were in fair agreement.  

 

Given that the upper bound of the 95% confidence interval for the relative risk for FDA-

defined VHD with lorcaserin exceeded 1.5, albeit by a small amount, one cannot conclude that 

the lorcaserin is non-inferior to placebo. When the valvulopathy analysis is restricted to 

subjects who completed 52 weeks of treatment, the RR for FDA-defined valvulopathy was 

                                                 
1
 Sachdev M, et al. Effect of fenfluramine-derivative diet pills on cardiac valves: A meta-analysis of observational 

studies. Am Heart J 2002; 144:1065-73.  
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0.90 (95% CI 0.59, 1.38). It should be noted, however, that the RR estimates for VHD in 

BLOSSOM are considerably different for the safety and completers populations. The reason 

for the discrepancy is unclear, but it was not observed in BLOOM.  

 

The lorcaserin development program provides the largest amount of controlled data on the 

prevalence of FDA-defined VHD in overweight and obese individuals and I believe the only 

data on the incidence of VHD in this target population.  It bears mentioning that the prevalence 

of FDA-defined VHD in subjects screened for participation in the BLOSSOM trial was 

approximately 4.5%, similar to the 6% prevalence rate for FDA-defined VHD reported in 

control subjects from the 2002 meta-analysis of observational studies by Sachdev, et al.  

Incidence of FDA-Defined Valvulopathy at Week 52  

BLOOM BLOSSOM POOLED  

Pbo Lorc 10 

BID 

Pbo Lorc 10 

QD 

Lorc 10 

BID 

Pbo Lorc 10 

BID 

Week 52        

Safety pop N 1191 1278 1153 622 1208 2344 2486 

Safety pop n (%) 28 (2.4) 34 (2.7) 23 (2.0) 9 (1.4) 24 (2.0) 51 (2.18) 58 (2.33) 

Relative Risk (95% CI)  1.13 

(0.69, 

1.85) 

 0.73 

(0.34, 

1.56) 

1.00 (0.57, 

1.75) 
 1.07 

(0.74, 

1.55)

Completers pop N 698 857 790 448 853 1488 1710 

Completers pop n (%) 21 (3.0) 29 (3.4) 19 (2.4) 7 (1.6) 13 (1.5) 40 (2.69) 42 (2.46) 

Relative Risk (95% CI)  1.12 

(0.65, 

1.95) 

  0.63 (0.32, 

1.27) 

 0.90 

(0.59, 

1.38) 

 

Although the VHD associated with dexfenfluramine and fenfluramine was predominately left-

sided, use of other 5HT2b agonists has been associated with abnormalities of the right-sided 

heart valves. It is therefore of interest to examine the proportion of subjects who experienced 

any increase from baseline in valvular regurgitation of any cardiac valve at Week 52 

(excluding absent to trace) was 33% in the lorcaserin 10 mg BID group and 28% in the 

placebo group (see following table from Dr. Golden’s review). 

 
Proportion of Subjects with an Increase from Baseline in Valvular Regurgitation at Week 52 

Excluding Absent to Trace 

Lorcaserin 10 BID Placebo Relative Risk (95% CI) P value 

Aortic 1.25% 1.54% 0.81 (0.51, 1.30) 0.384 

Mitral 9.99% 8.47% 1.18 (0.99, 1.41) 0.066 

Pulmonic 17.48% 15.32% 1.14 (1.00, 1.30) 0.042 

Tricuspid 12.25% 10.03% 1.22 (1.04, 1.43) 0.014 

Any Valve 32.76% 28.42% 1.15 (1.06, 1.25) 0.001 

 

The increases in the proportion of subjects exposed to lorcaserin 10 mg BID versus placebo 

that had increases in regurgitation of the pulmonic and tricuspid valves were of nominal 

statistical significance. The clinical significance of these findings is unknown.  

 

Importantly, there were no cases of moderate or severe aortic regurgitation or severe mitral 

regurgitation observed in the BLOSSOM or BLOOM trials.  
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The echocardiographic data from the lorcaserin program provide reasonable assurance that this 

drug is not associated with the degree of risk for VHD observed with dexfenfluramine or 

fenfluramine. Taking into account the in-vitro, nonclinical, and clinical data, I do not believe 

that lorcaserin is associated with a prohibitive risk for FDA-defined VHD. However, I do 

believe serious thought should be given to obtaining additional echocardiographic data to 

provide a more precise estimate (i.e., tighter confidence interval) of lorcaserin’s effect on 

valvular morphology and function. This could perhaps be done post-approval, assuming that 

the sponsor adequately addresses all other outstanding safety concerns and deficiencies.  

 

Primary Pulmonary Hypertension 

 

Some anorexigens, including dexfenfluramine and fenfluramine, have been associated with an 

increased risk for the development of primary pulmonary hypertension (PPH), a rare but 

usually fatal disease. As Dr. Golden discusses in her review, it is estimated that no more than 1 

in 1000 individuals exposed for more than 3 months to fenfluramine or dexfenfluramine 

developed PPH. The mechanism(s) responsible for fenfluramine and dexfenfluramine-

associated PPH are not well defined. Yet, some evidence suggests that activation of the 5HT2a 

or 5HT2b receptors may play a causative role. Although cardiac catheterization is required to 

definitively diagnose of PPH, pulmonary artery systolic pressure (PASP) of 27-50 mmHg 

suggest possible PPH and values greater than 50 mmHg suggest likely PPH.  

 

As shown in the following table extracted from Dr. Golden’s review, there was a slightly 

higher percentage of lorcaserin- compared with placebo-treated subjects who developed 

elevated PASP values during BLOOM and BLOSSOM.   

 
Subjects with Elevated PASP Values during BLOOM and BLOSSOM 

 Lorc 10 BID Pbo 

Week 52 N=1838 N=1632 

    35 mmHg 35 (1.9) 24 (1.5) 

    40 mmHg 5 (0.3) 3 (0.2) 

    45 mmHg 2 (0.1) 1 (0.1) 

    50 mmHg 2 (0.1) 0 

    55 mmHg 0 0 

    60 mmHg 0 0 

 

On pages 95-96 of Dr. Golden’s review case narratives are provided for the two lorcaserin-

exposed subjects who developed PASPs > 50 mmHg. Based on this information, it is difficult 

to conclude that lorcaserin was a probable or even possible cause of the increased PASP 

readings.  

 

No subject treated with lorcaserin was reported to have been diagnosed with PPH. Given the 

size and duration of the clinical development program, it is safe to assume that lorcaserin is not 

associated with an increase in the risk of PPH to a degree observed with fenfluramine and 

dexfenfluramine. But given the rarity of PPH, it would take wide-spread use of lorcaserin 

before one could determine if the drug is associated with a small or modest increase in risk for 

PPH. At this point, PPH remains a theoretical risk for lorcaserin.  
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Other Relevant Safety Considerations 

 

There were two deaths reported during the development program; both in subjects randomized 

to placebo. The incidence rates for serious adverse events from the phase 3 clinical trials were 

2.3% in placebo-treated subjects and 2.7% in subjects randomized to lorcaserin 10 mg BID.  

 

A total of 0.8% of subjects randomized to lorcaserin 10 mg BID and 1.0% of subjects 

randomized to placebo from BLOOM and BLOSSOM were diagnosed with any type of 

cancer.  

 

Four subjects (0.1%) randomized to lorcaserin 10 mg BID and four subjects (0.1%) 

randomized to placebo in BLOOM and BLOSSOM were diagnosed with breast cancer. The 

lack of an increase in the number of breast cancer cases in lorcaserin-treated subjects does not 

indicate that the drug is without risk for this cancer. The size and duration of the phase 3 trials 

and the average age of the study participants were inadequate to assess the question.  

 

There was an imbalance in cognitive-related adverse events in subjects from the lorcaserin 10 

mg BID groups (2.4%) compared with subjects from the placebo groups (0.8%). “Memory 

impairment,” “disturbance in attention,” and “amnesia” were the terms with the largest 

imbalances between active drug and placebo. These effects may be mediated through 

activation of the 5HT2a receptor in the CNS.  

 

There were no notable imbalances between treatment groups in adverse events related to 

suicidality in the phase 3 clinical trials. Suicidality has been a concern with some centrally-

acting weight-loss drugs.  

 

Given lorcaserin’s mechanism of action, serotonin syndrome is a potential risk for this 

compound. As noted on pages 117-118 of Dr. Golden’s review, there were 2 cases from the 

lorcaserin development program that investigators considered to fall within the spectrum of 

serotonin toxicity. Both subjects were randomized to lorcaserin 10 mg BID. When all potential 

clinical signs or symptoms of serotonin toxicity – chills, tremor, confusional state, 

disorientation, and hyperhidrosis – were assessed, 1.7% of subjects from the lorcaserin 10 mg 

BID groups verus 0.6% of subjects from the placebo groups reported at least one of these signs 

or symptoms during the phase 3 clinical trials.   

 

Dr. Alavi raises some concern in his review of nonclinical data about adverse renal findings in 

monkeys, but not rats, treated with lorcaserin. The adverse effects in monkeys included renal 

tubular regeneration and degeneration at lorcaserin doses > 10 mg/kg and 125 mg/kg, 

respectively. There was no evidence from the phase 3 clinical trials that lorcaserin 10 mg BID 

increased risk for renal toxicity.  

 

9. Advisory Committee Meeting   
 

An advisory committee meeting was held on September 16, 2010, to discuss the efficacy and 

safety of lorcaserin. In response to the question of whether the potential benefits of lorcaserin 
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this trial raise concern that lorcaserin’s efficacy wanes considerably with treatment beyond one 

year.  

 

Against this marginal and perhaps transient efficacy, one must weigh the following potential 

risks: 

 

1). Nonclinical tumorigenicity: In a two-year rat carcinogenicity study lorcaserin was 

associated with an increased number of benign and malignant tumors. Of greatest concern are 

malignant tumors of breast and brain tissue. Given irregularities in the diagnosing and 

reporting of breast adenocarcinomas and fibroadenomas during and following completion of 

the rat carcinogenicity study, I support pharmacology/toxicology’s recommendation that all of 

the rat breast tissue slides be re-adjudicated by an independent pathologist(s). It is vital that we 

are confident in the histological diagnoses of all of the rat breast tumors, given that the target 

population for weight-loss drugs tends to be overweight and obese middle-aged women, 

individuals at heightened risk for breast cancer due to their body weight.   

 

Regarding astrocytomas, I do not disagree with the recommendation to have the sponsor 

conduct a more detailed evaluation of rat brain tissue, but suspect that we will be left with 

some degree of uncertainty regarding the clinical relevance of the rat findings regardless of the 

outcome of the additional evaluations. Given that astrocytoma is a relatively uncommon tumor 

in humans (7-10 cases per 100,000 people), it is possible that a post-approval registry would 

be an acceptable approach to studying the clinical relevance of the rat data.   

 

2). Valvular heart disease: Based on echocardiographic evaluation of approximately 7000 

subjects, the sponsor provided evidence that rules out a 55% or greater increase in the risk for 

FDA-defined VHD. I believe additional echocardiographic data should be obtained to improve 

the precision of the risk estimate. However, depending on the sponsor’s response to the 

deficiencies included in the Complete Response letter, it may be appropriate to obtain the 

additional echocardiographic data as a post-marketing requirement.  

 

3). Cognitive-related adverse events: There was a notable imbalance in cognitive-related 

adverse event in subjects treated with lorcaserin versus placebo. When viewed in isolation, I 

do not believe that these adverse events would prevent approval of the drug.   

 

4). Serotonin syndrome: There was a weak signal for serotonin toxicity from the phase 3 

clinical data. This is not surprising given lorcaserin’s mechanism of action. When viewed in 

isolation, I do not believe that this potential toxicity would prevent approval of the drug.     

 

5). Primary pulmonary hypertension: There was perhaps a very weak signal for increased 

pulmonary artery pressure in lorcaserin-treated subjects. Given the rarity of PPH (~ 500 cases 

per year in the U.S.), the only realistic means to determine if lorcaserin increases the risk for 

the disease would be by conducting a case-control study post-approval.  
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I, Ryan E. Blair, declare as follows: 

2 1. I am an attorney with the law firm of Cooley LLP, counsel for 

3 defendants Arena Pharmaceuticals, Inc. ("Arena"), Jack Lief, Robert E. Hoffman, 

4 Dominic P. Behan, William R. Shanahan, Jr., and Christy Anderson (collectively, 

5 "defendants"). I have personal knowledge of the following facts and, if called upon 

6 to testify, I could and would testify competently thereto. 

7 2. Attached hereto as Exhibit AZ is a true and correct copy of Arena's 

8 press release dated August 9, 2011. 

9 3. Attached hereto as Exhibit BA is a true and correct copy of excerpts of 

10 the U.S. Food and Drug Administration's ("FDA") Briefing Document for the FDA 

11 Advisory Committee meeting on May 10, 2012 regarding lorcaserin, a copy of 

12 which IS also available at 

13 http:/ /www.fda.gov I downloads/ AdvisoryCommittees/CommitteesMeetingMaterials 

14 /Drugs/EndocrinologicandMetabolicDrugsAdvisoryCommittee/UCM303198.pdf 

15 (lastyisited June 1 ~' 2013). 

16 4. Attached hereto as Exhibit BB is a true and correct copy of Arena's 

17 Form 8-K, filed with the U.S. Securities and Exchange Commission ("SEC") on 

18 May 15, 2012. 

19 5. · Attached hereto as Exhibit BC is a true and correct copy of Arena's 

20 Form 8-K, filed with the SEC on June 28, 2012. 

21 6. Attached hereto as Exhibit BD is a true and correct copy of Arena's 

22 Form 8-K, filed with the SEC on April23, 2009. 

23 7. Attached hereto as Exhibit BE is a chart comparing plaintiffs alleged 

24 misstatements in his Consolidated Amended Class Action Complaint (Dkt. No. 43) 

25 with the alleged misstatements in his Second Consolidated Amended Class Action 

26 Complaint (Dkt. No. 59). Defendants are not seeking judici~l notice of Exhibit BE. 

27 Rather, they are including this chart for the Court' s convenience. 

28 
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I declare under penalty of perjury under the laws of the United States that the 

foregoing is true and correct. Executed this /if day of June, 2013, at San Diego, 

California. 
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Arena and Eisai Announce Results of Re-Adjudication of Rat Mammary Tumors from 

lorcaserin Carcinogenicity Study 

-Report to be Included in Response to Lorcaserin CRL-

SAN DIEGO and WOODCLIFF LAKE, N.J., Aug. 9, 2011 /PRNewswire/-- Arena Pharmaceuticals, Inc. (NASDAQ: ARNA) and 
Eisai Inc. announced today results from a Pathology Working Group's (PWG) re-adjudication of female rat mammary tumor 
diagnoses from a two-year rat carcinogenicity study of lorcaserin. Arena convened the PWG in response to the lorcaserin 
Complete Response Letter (CRL), which questioned the certainty of the female rat mammary tumor classifications. The PWG 
reviewed relevant tissues and reported that mammary fibroadenomas (benign tumors) were distinguishable from mammary 
adenocarcinomas (malignant tumors). The PWG reported shifts in the numbers of both tumor types from the initial report 
included in the lorcaserin New Drug Application (NDA) and that adenocarcinomas were no longer numerically higher than the 
control group in the lorcaserin low- and mid-dose groups. 

"We believe the PWG's report should further clarify the female rat mammary tumor diagnoses which, in combination with other 
data, may be helpful in assessing human risk," said William R. Shanahan, M.D., Arena's Senior Vice President and Chief 

Medical Officer. 

The PWG's re-adjudication is one of the activities intended to address the observation of mammary tumors in female rats and 
is part of the overall plan to submit a response to the lorcaserin CRL. Additional activities intended to address the CRL are 
ongoing. 

Findings from Initial and PWG Reports 

The PWG consisted of five pathologists contracted by Arena. Arena consulted the US Food and Drug Administration (FDA) in 
selecting these pathologists. According to the PWG's re-adjudication, the incidence of adenocarcinomas was numerically lower 
than the control group in both the lorcaserin low (1 0 mg/kg/day) and mid (30 mg/kg/day) dose groups and was statistically 
higher than the control group in the lorcaserin high (1 00/kg/day) dose group, and the incidence of fibroadenomas was 
statistically higher than the control group for all three lorcaserin dose groups. The incidences of adenocarcinomas and 
fibroadenomas from the initial report and the PWG report are summarized below. 

Percent of Female Rats with Mammary 

Adenocarcinoma or Fibroadenoma 

Dose I Control I 10 mg/kg/day I 30 mg/kg/day I 100 mg/kg/day 

N I 65 I 65 I 65 I 75 

Mammary Adenocarcinoma (Malignant) 

Initial Report I 43.1% I 52.3% I 53.9% I 80.0% 

PWG Report 1 40.0% 1 32.3% I 36.9% I 68.0% 

Mammary Fibroadenoma (Benign) 

Initial Report I 30.8% I 72.3% I 81.5% I 60.0% 

PWG Report I 36.9% I 83.1% I 84.6% I 68.0% 

In addition, the PWG reported that the incidence of mammary adenomas (benign tumors) was 1.5%, 3.1 %, 7.7%, 5.3%, the 
incidence of mammary carcinosarcomas (malignant tumors) was 0%, 0%, 0%, 1.3%, the incidence of lung metastases of 
mammary gland origin was 0%, 1.5%, 7.7%, 6.7%, and the incidence of lung metastases of non-mammary gland origin was 0%, 
4.6%, 6.2%, 2.7% for the control and lorcaserin low-, mid- and high-dose groups, respectively. No mammary adenomas were 
diagnosed in the initial report, the incidence of mammary carcinosarcomas did not change from the initial report, and the 
incidence of lung metastases of both mammary and non-mammary origin were reported together in the initial report as 0%, 
6.2%, 13.8% and 8.0% for the control and lorcaserin low-, mid- and high-dose groups, respectively. 

It is important to note that the FDA may have a different interpretation of the re-adjudication and subsequent conclusions of the 
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PWG. There may be other factors in addition to incidence that may contribute to the FDA's assessment of human risk for the 
finding of mammary tumors in female rats. The information reported in this press release summarizes a report containing 
voluminous and detailed data that will be reviewed by the FDA. The FDA may analyze or weigh the importance of data from the 
report differently than the PWG or Arena. 

About Lorcaserin 

Lorcaserin is an investigational drug candidate intended for weight management, including weight loss and maintenance of 
weight loss, in patients who are obese (BMI::: 30) or patients who are overweight (BMI :::27) and have at least one weight
related co-morbid condition. Lorcaserin is a new chemical entity that is believed to act as a selective serotonin 2C receptor 
agonist. The serotonin 2C receptor is expressed in the brain, including the hypothalamus, an area believed to be involved in 
the control of appetite and metabolism. Arena has patents that cover lorcaserin in the United States and other jurisdictions that 
in most cases are capable of continuing into 2023 without taking into account any patent term extensions or other exclusivity 
Arena might obtain. 

Arena submitted a NDA for lorcaserin to the FDA in December 2009, and the FDA issued a CRL in October 2010. Arena's 
wholly owned subsidiary, Arena Pharmaceuticals GmbH, has granted Eisai Inc. exclusive rights to market and distribute 
lorcaserin in the United States subject to FDA approval of the NDA for lorcaserin. 

About Arena Pharmaceuticals 

Arena is a clinical-stage biopharmaceutical company focused on discovering, developing and commercializing oral drugs that 
target G protein-coupled receptors, an important class of validated drug targets, in four major therapeutic areas: 
cardiovascular, central nervous system, inflammatory and metabolic diseases. 

Arena Pharmaceuticals® and Arena® are registered service marks of the company. 

About Eisai Inc. 

Eisai Inc. was established in 1995 and is ranked among the top-25 US pharmaceutical companies (based on retail sales). The 
company began marketing its first product in the United States in 1997 and has rapidly grown to become a fully integrated 
pharmaceutical business. Eisai's areas of commercial focus include neurology, gastrointestinal disorders and oncology/critical 
care. The company serves as the US pharmaceutical operation of Eisai Co., Ltd., a research-based human health care (hhc) 
company that discovers, develops and markets products throughout the world. 

Eisai has a global product creation organization that includes US-based R&D facilities in Massachusetts, New Jersey, North 
Carolina and Pennsylvania as well as manufacturing facilities in Maryland and North Carolina. The company's areas of R&D 
focus include neuroscience; oncology; vascular, inflammatory and immunological reaction; and antibody-based programs. For 
more information about Eisai, please visit www.eisai.com/us. 

Forward-Looking Statements 

Certain statements in this press release are forward-looking statements that involve a number of risks and uncertainties. Such 
forward-looking statements include statements about the advancement, therapeutic indication and use, safety, efficacy, 
tolerability, mechanism of action and potential of lorcaserin; the significance of the PWG's re-adjudication and report, including 
in assessing human risk and clarifying, and addressing, the female rat mammary tumor diagnoses; the FDA's assessment of 
human risk, analysis and weighting of data and interpretation of the PWG's re-adjudication, report and findings; the response 
to the CRL for the lorcaserin NDA, including related plans and activities; the Eisai collaboration and potential activities 
thereunder; lorcaserin's patent coverage; and Arena's focus, goals, strategy, research and development programs, and ability 
to develop compounds and commercialize drugs. For such statements, Arena claims the protection of the Private Securities 
Litigation Reform Act of 1995. Actual events or results may differ materially from Arena's expectations. Factors that could cause 
actual results to differ materially from the forward-looking statements include, but are not limited to, the following: the FDA may 
not accept the PWG's re-adjudication, report or findings, may interpret and analyze the data differently and may reach different 
conclusions; the timing of regulatory review and approval is uncertain; the risk that data and other information related to 
Arena's research and development programs may not meet safety or efficacy requirements or otherwise be sufficient for 
regulatory approval; Arena's response to the CRL for the lorcaserin NDA or submission of a Marketing Authorization 
Application for regulatory approval of lorcaserin may not be submitted when anticipated, if at all; the FDA may request other 
information prior to or after Arena submits such response or approval of the lorcaserin NDA; unexpected or unfavorable new 
data; risks related to commercializing new products; Arena's ability to obtain and defend its patents; the timing, success and 
cost of Arena's research and development programs; results of clinical trials and other studies are subject to different 
interpretations and may not be predictive of future results; clinical trials and other studies may not proceed at the time or in the 
manner expected or at all; Arena's ability to obtain adequate funds; risks related to relying on collaborative agreements; the 
timing and receipt of payments and fees, if any, from collaborators; and satisfactory resolution of pending and any future 
litigation or other disagreements with others. Additional factors that could cause actual results to differ materially from those 
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stated or implied by Arena's forward-looking statements are disclosed in Arena's filings with the Securities and Exchange 
Commission. These forward-looking statements represent Arena's judgment as of the time of this release. Arena disclaims any 
intent or obligation to update these forward-looking statements, other than as may be required under applicable law. 

Contacts: Arena Pharmaceuticals, Inc. 

Investor Inquiries: 

Cindy McGee 

cmcgee@arenapharm.com 

858.453.7200, ext. 1479 

Contacts: Eisai Inc. 

Investor Inquiries: 

Alex Scott 

alex scott@eisai.com 

201.746.2177 

www.arenapharm.com 

Media Inquiries: Russo Partners 

David Schull 

david.schull@russopartnersllc.com 

858.717.2310 

Media Inquiries: 

Lynn Kenney 

lynn kenney@eisai.com 

201.746.2294 

www.eisai.com 

SOURCE Arena Pharmaceuticals, Inc. 

News Provided by Acquire Media 
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FDA Briefing Document 

NDA22529 

Lorcaserin Hydrochloride Tablets, 10 mg 

Sponsor: Arena Pharmaceuticals 

Endocrinologic and Metabolic Drugs Advisory Committee 
Meeting- May 10,2012 

EXH. BA 
P.462 

Case 3:10-cv-01959-CAB-BLM   Document 60-4   Filed 06/14/13   Page 6 of 45

SER 90

  Case: 14-55633, 10/24/2014, ID: 9290382, DktEntry: 25-2, Page 95 of 247

(163 of 413)



DISCLAIMER 

This briefing document contains background information prepared by the Food and Dmg 

Administration (FDA) for the panel members of the advisory committee. The FDA 

background package often contains assessments and/or conclusions and 

recommendations written by individual FDA reviewers. Such conclusions and 

recommendations do not necessarily represent the final position of the individual 

reviewers, nor do they necessarily represent the final position of the Review Division or 

Office. The background package may not include all issues relevant to the final 

regulatory recommendation; instead, its intent is to focus on issues identified by the 

Agency for discussion by the advisory committee. The FDA will not issue a final 

determination on the issues at hand until input from the advisory committee process has 

been considered. The final determination may be affected by issues not discussed at the 

advisory committee meeting. 
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Discussion Points for Advisory Committee 

1. Discuss whether the sponsor has provided an adequate response regarding diagnostic 

unce1iainty for mammary tumors- i.e., adenocarcinomas versus fibroadenomas - in 

rats treated with lorcaserin. 

2. Discuss whether the sponsor has provided an adequate response regarding the 

potential clinical risk associated with lorcaserin-induced mammary adenocarcinoma 

in rats (e.g., a sufficient safety margin). 

3. Discuss whether the sponsor has provided sufficient evidence to conclude that 

elevation in plasma prolactin is the primary mode of action for the mammary tumors 

observed in rats. 

4. Discuss whether the sponsor has provided an adequate response regarding the 

potential clinical risk associated with lorcaserin-induced astrocytoma in rats (e.g., a 

sufficient safety margin). 

5. Taking into account the new in-vitro 5HT2 receptor potency data, discuss whether the 

phase 3 echocardiography data are sufficient to rule out a clinically meaningful 

increase in the risk for valvular heart disease in patients treated with lorcaserin. 

6. Taking into account the March 28 and 29, 2012 advisory committee meeting on 

cardiovascular risk assessment of obesity drugs, discuss the available data to assess 

for excess risk for major adverse cardiovascular events in patients treated with 

lorcaserin. 

7. Do the available data demonstrate that the potential benefits of lorcaserin outweigh 

the potential risks when used long-term in a population of overweight and obese 

individuals? 

If 'Yes', please provide your rationale and conunent on the need for and approach to 

patient monitoring and risk management. 

If ·No', please provide your rationale and comment on what additional preclinical or 

clinical information should be required to potentially support approval. 
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Advisory Committee Nonclinical Briefing Document 

Application: Lorcaserin hydrochloride, NDA 22-529 

Drug Class: 5HT2c Receptor Agonist 

Clinical Indication: Obesity 

Reviewer: Fred Alavi, Ph.D. and Todd Bourcier, Ph.D. 

Division ofMetabolism and Endocrinology Products 

Re: Carcinogenicity Assessment of Lorcaserin in Rodents 
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Executive Summary 

Investigational drugs intended for chronic clinical use are evaluated for their potential to be 

carcinogenic in two species of rodents that are administered the drug tor two years, roughly 

approximating a lifetime exposure. Lorcaserin was identified as a non-genotoxic carcinogen in 

the two-year bioassay in Sprague-Dawley rats. The incidence of multiple tumor types increased 

in response to lorcaserin, including mammary neoplasms in males and females, and neoplasms of 

the brain, peripheral nerves, skin, subcutis, and liver and thyroid gland of males. The Endocrine 

Advisory Committee convened in September 2010 in part to discuss the impact of these findings 

on the overall clinical risk/benefit for lorcaserin. Among the tumor types discussed, the 

occurrence of mammary and brain neoplasms were of most concern regarding human risk 

assessment because no safety margin was identified for the former, and the safety margin was 

uncertain for the latter. Also, the imbalanced reclassification of mammary neoplasms reduced 

confidence in the final incidence data for benign and malignant tumor types. The Agency did not 

agree that the Sponsor provided adequate information regarding lorcaserin's tumorigenic mode 

of action, which is critical for evaluating human risk when safety margins are absent or are 

uncertain. 

The Complete Response Letter issued by the Agency in October 2010 directed the sponsor to 

resolve the diagnostic uncertainty in the classification of mammary masses in female rats and re

address the exposure-response relationship for lorcaserin-emergent mammary adenocarcinoma. 

Also, the sponsor was directed to either establish a tumorigenic mode of action for lorcaserin

induced increases in astrocytoma or clarify the safety margin to the tumorigenic dose of 

lorcaserin. 

The sponsor convened a pathology working group (PWG) to readjudicate all mammary and lung 

masses from female rats. Several changes were made to the dataset, and the re-adjudicated tumor 

incidence data is considered definitive based on the high degree of diagnostic consensus reached 

by the PWG in the blinded slide evaluation. Lorcaserin increased the incidence, tumor onset and 

multiplicity, and lethality of mammary adenocarcinoma with a reassuring safety margin of 24-

fold to the clinical dose. Lorcaserin also increased the incidence, tumor onset and multiplicity, 

and lethality of benign fibroadenoma at all doses without a safety margin (::S 7-fold) to the 

clinical dose. Lorcaserin minimally effected plasma and tissue prolactin and differentiation of 

mammary lobular structures in female rats in mechanistic studies up to three months duration, 

but the changes that were observed are consistent with hormonal action on mammary tissue. No 

pattern of change was observed for estrogen, progesterone, or luteinizing hormone, and the 

Agency is not aware of a threshold of prolactin beyond which mammary tumors emerge. Given 

the high sensitivity of SD rats to prolactin and the absence of changes in other hormones, it is 

plausible that minimal increases in prolactin induced by lorcaserin contributed to the emergence 

offibroadenoma in female rats. 

The sponsor chose to clarify the safety margin for lorcaserin-induced astrocytoma in rats rather 

than establish a tumorigenic mode of action. Clinical data was submitted indicating that 

partitioning of lorcaserin to the CNS in human subjects is substantially lower than predicted by 

nonclinical studies in rats and non-human primates. A safety margin of 70-fold for astrocytoma 

in rats, based on estimated brain levels of lorcaserin, presents a negligible clinical risk and 

obviates the need for mode-of-action data. 
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Background 

Carcinogenic Assessment of Investigational Pharmaceutical Compounds 

Investigational drugs intended for chronic (2: 6 months) usc in human subjects are evaluated for 

their potential to be carcinogenic. Because gcnotoxic compounds arc closely associated with 

carcinogenicity, the potential gcnotoxicity of pharmaceutical compounds and associated 

metabolites is also assessed in a standard battery of studies. Carcinogenesis is formally evaluated 

in two species of rodents that receive the drug for two years, roughly approximating lifetime 

exposure to drug. The two-year 'bioassay' is designed to detect drug-induced tumors that arise 

from gcnotoxic as well as non-gcnotoxic mechanisms of action. 

Lorcaserin Genotoxicity Assessment 

Lorcascrin and its major sulfated metabolite (APD244208) showed no evidence of gcnotoxic 

effects in a standard battery of bacterial and mammalian systems. Non-gcnotoxic mechanisms 

arc therefore thought to underlie lorcascrin-induccd tumors observed in the rat carcinogenicity 

study (described below). Examples of non-gcnotoxic mechanisms of neoplasia include direct or 

indirect promotion of cell growth or survival and persistent perturbation of hormone status. 

Toxicological Findings in Short-Term Studies Pertinent to Assessment of Carcinogenicity 

Toxicity of lorcascrin was tested in standard 3- and 6-month studies in Sprague Dawley rats. 

Doses were tolerated up to 100 mg/kg in the 3 month study, and doses up to 50mg/kg were 

evaluated in the 6-month study. The final report for both studies stated that the principle test 

article-related effect was hepatocellular ccntrilobular hypertrophy (minimal to moderate) and red 

cell turnover with splenic extramedullary hcmatopoeisis. Reproductive organ weight and 

histology of other organs, including the mammary, skin, and nervous system tissues, were 

reported as being within the range commonly seen in rats ofthis strain and age. 

Summary of Carcinogenicity Studies Submitted in Original NDA 

Mouse Carcinogenicity study 

The carcinogenicity study in mice was completed with doses of 5, 25 and 50 mg/kg. These doses 

were tolerated and survival in lorcascrin-doscd groups was similar to the control group at the end 

of the 2 year study period. Review of the results by the Agency and the FDA's Executive 

Carcinogenesis Assessment Committee is consistent with the Sponsor's conclusion that no drug

related tumors were observed in mice (Appendix A). Exposure to lorcascrin at the No-Observed 

Adverse Effect (NOAEL) of 50mg/kg is 4- to 7-times higher than exposure at the clinical dose of 

1 Omg BID, based on AUC. 

Rat Carcinogenicity Study 

The carcinogenicity of lorcascrin was assessed at 10, 30 and 100 mg/kg of lorcascrin in seven

week old male and female Spraguc-Dawlcy (SO) rats. Lorcascrin was prepared in water and 

administered daily by gavage to rats. Note that the doses and exposure to lorcascrin in rats 

(Table 1) was substantially greater than that achieved in mice (::S 7x clinical exposure). 
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Table 1: Lorcaserin doses and multiples of clinical exposure achieved in 2yr rat study 

Dose, mg/kg Rats/sex/group Male Females 

0 (C) 65 - -

I 04-week Rat 10 (LD) 65 5x 7x 
Carcinogenicity 

30 (MD) 65 17x 24x Study 

100 (HD) 75 55x 82x 

Exposure multiples calculated as plasma AUC exposure in rats divided by average AUC exposure of 
the clinical dose of lorcaserin, 1 Omg BID, 1.02 ug*h/ml AUC 

In May 2007, the sponsor submitted a safety report informing the Agency of increased mortality 

of female rats due to mammary adenocarcinoma and fibroadenoma at all doses of lorcaserin by 

week 55 of the ongoing study. Additionally, the sponsor described a higher incidence of 

astrocytoma in a few mid- and high-dose males and females, but none in the control or low dose 

groups. In response, the Agency requested that the sponsor provide bi-monthly updates on 

survival and tumor incidence, along with data to support the sponsor's suggestion that prolactin 

dysregulation may be causative of the mammary neoplasms in rats. These bi-monthly updates 

were reviewed and the findings were periodically consulted with the FDA's Executive 

Carcinogenicity Assessment Committee (eCAC), and considered consequential for the ongoing 

phase 3 clinical studies. By week 96 of the rat study, the number of deaths and the incidence of 

malignant and benign mammary tumors were reportedly increased at all doses of lorcaserin 

(Table 2a). The Agency requested that the sponsor meet with the Agency in April 2008 to 

discuss the tumor findings in rats and the potential safety implications for the ongoing clinical 

studies. At that meeting, the sponsor reported that the incidence of malignant adenocarcinoma in 

the mid- and high-dose females at week 104 was in fact notably lower than reported at the week 

96 update (Table 2a), and that the incidence of benign fibroadenoma was notably higher than 

previously reported (Table 2b ). This pattern of tumor reclassification was imbalanced and 

favored lorcaserin by reducing the malignancies at the low and mid-doses. Reasons for the 

apparent diagnostic uncertainty between the primary and peer-reviewing pathologists were not 

documented and therefore not available. Continuation of clinical studies was considered 

appropriate because: 1) the rat study was not yet complete and tumor incidence could change 

further, 2) the reclassified interim tumor data suggested that malignancies were confined to the 

highest dose of lorcaserin, 3) preliminary data in male rats suggested that lorcaserin may 

modestly increase prolactin, and prolactin would be monitored in the ongoing clinical trials. 

Investigator brochure and patient infonned consent documents were updated to include the tumor 

findings in rats. 
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NDA Resubmission and Responses to Complete Response Letter 

This section summarizes the Agency's review ofthe new data provided in the sponsor's NDA 

resubmission that included responses to the CRL items discussed above. 

CRL Item #1: Resolve diagnostic uncertainty in the class~fication of mammary masses in 

female rats 

Under this item, the sponsor was tasked with accounting for the change in mammary tumor 

diagnoses from the interim updates to the final study report and with having all mammary and 

lung tissues (for metastases) re-adjudicated by an independent pathologist(s). The sponsor 

informed the Agency that the contracting lab that conducted the rat study had not kept records of 

diagnostic changes for rats in the course of submitting the bimonthly updates, despite the fact 

that such updates were being used by the Agency in making regulatory decisions. This 

information is therefore unattainable. While such information may have shed light on the reasons 

for the prior diagnostic changes, the Agency agrees that rc-adjudication of slides by independent 

pathologists would provide the definitive tumor incidence data necessary for re-assessing risk. 

In consultation with the Agency, the sponsor convened a five member pathology working group 

(PWG) to rc-adjudicatc all mammary and lung tissues from female animals of all dose groups 

from the 2yr study. In addition, all subcutaneous tumors were submitted for rc-adjudication. 

Mammary slides were blinded for animal ID and prior diagnosis. After each pathologist had 

diagnosed each slide, the PWG was convened to produce a consensus diagnosis for each slide 

and animal. The animal ID and prior diagnoses were then unblindcd to document the diagnostic 

changes made by the PWG from the original study report. The PWG issued separate blinded and 

unblinded reports discussing the results. Members of the PWG arc identified in Appendix D. 

The PWG reached a high degree of consensus in accurately diagnosing mammary 

adenocarcinoma and fibroadenoma in the blinded assessment (Table 5). There was complete 

agreement on diagnosing metastatic mammary adenocarcinoma in lung tissue. The diagnostic 

certainty reported by the PWG in distinguishing benign from malignant mammary tumors 

contrasts sharply with the diagnostic uncertainty apparent in the original study report. Therefore, 

the Agency considers the results of the PWG as the definitive dataset for mammary tumor 

incidence in female rats for this study. 
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Table 5 

Degree of Consensus for Neoplastic Lesions among PWG Group Members 

Diagnosis 

Adenoma 

Mammary A&:noc:arcinoms. 

(metastatic) 

Carcinoma (metastatic" not 

mam:mat:"t origin) 

Number of 

eonsensu-s 

3!5 on P\VG 

1 

2 

7 

3 

0 

0 

Number of 

cousemm by 

4f5on P\YG 

1"2 
.... 
L 

14 

0 

3 

::\umhN· of ll·i.l 
CO!lSf!iSUS U nanimom 

515 on P\VG Consensus 

160 92,5~/0 

15 78.9!1,/a 

71~ 
j ~ _< 97.1.'11> 

9 692'~·{1 

21 10\1% 

11 /8.6'% 

The PWG reduced the incidence of adenocarcinoma particularly in the lorcaserin-dosed groups, 

while increasing the incidence of fibroadenoma more consistently across all groups including the 

control group. The number of adenocarcinoma in the vehicle, LD, MD and HD groups were 

reduced by 1, 13, 11 and 9, respectively. Fibroadenoma was diagnosed more frequently by the 

PWG and the incidence increased by 4, 7, 2 and 6 in the control, LD, MD and HD groups, 

respectively (Table 6). 

Table 6 

Re-adjudicated incidence of mammary tumors compared to incidences reported in the 

l t d t ongma s u y repor . 

Re-Adjudicated 

Mammary Tumors in Female SD Rats 

Number of female rats/group 

Adenocarcinoma 
Original study 

PWG 

Original study 
Fibroadenoma 

PWG 

Original study 
Adenoma 

PWG 

Lung metastases from Original study 
primary mammary 

adenocarcinoma PWG 
0 0 

"'statistical sigmficance by trend and pmr-wise companson 

Historical range for female rats from study site for last 5yrs: 

Adenocarcinoma: 8.3-37%, mean 24% 

Fibroadenoma: 22- 54%, mean 36% 

II 

Lorcaserin dose, mg/kg 

0 10 30 

65 65 65 

28 34 35 

26 

= 
21 24 

20 47 53 

[=;; 55 

H 0 0 

2 5 

0 2 7 

5 

100 

75 

60 

51* 

45 

51 

o ......... 
4 

6 

5 
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The diagnostic certainty expressed by the PWG members allows adenocarcinoma and 

fibroadenoma to now be evaluated separately with confidence. Statistical analysis of re

adjudicated incidence data demonstrated that adenocarcinoma increased with statistical 

significance at I OOmg/kg lorcaserin. ·rhe numerical increase at the low and mid-doses of 

lorcaserin seen in the prior data is now absent, with the incidence of adenocarcinoma in these 

groups now similar to the concurrent and historical controls. A No-Observed-Adverse-Effect

Level (NOAEL) for adenocarcinoma is confidently identified at 30mg/kg lorcaserin. This 

NOAEL provides a safety margin of 24-fold to the clinical dose of 1 Omg BID, based on AUC 

exposure. 

The re-adjudicated incidence data demonstrated that benign mammary fibroadenoma increased at 

all doses with statistical significance, with no safety margin identified (safety margin is less than 

7-fold the clinical dose). 

CRL Item #2: Clarify the exposure-response relationship for lorcaserin-emergent mammary 

adenocarcinoma 

Under this item, the Sponsor was tasked with demonstrating that the apparent increase in the 

aggressiveness of adenocarcinoma at all doses of lorcaserin was reasonably irrelevant to human 

risk assessment. This item was based on several observations in the low- and mid-dose lorcaserin 

groups, particularly the numerical increase in adenocarcinoma, the higher incidence of lung 

metastases originating from mammary tissue, and the apparent decrease in tumor latency and 

increase in tumor multiplicity that could not be clearly ascribed to benign or malignant tumor 

types. 

As discussed under CRL Item #1, the PWG reduced the number of adenocarcinoma in the low

and mid-dose groups such that the numerical increase reported in the original NDA was no 

longer present. As stated, the Agency accepts the PWG findings as definitive based on the degree 

of consensus reached among the five PWG members. 

In consultation with the PWG, the Sponsor provided new analyses pertinent to metastases, onset, 

and multiplicity of adenocarcinoma in female rats. 

Metastases 

In the original report, mammary adenocarcinoma metastasized to the lung in groups administered 

lorcaserin but not in control, with an incidence of 0, 2, 7, and 6 for the control, low, mid, and 

high doses, respectively. The PWG lowered the incidence of lung metastases that originated 

from mammary adenocarcinoma to 0, I, 5, and 5 for the control, mid, and high doses (Table 7). 
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Consistent with an increased incidence at all doses of lorcaserin, the reduced time to tumor onset, 

increased tumor multiplicity, and increased lethality of fibroadenoma clearly indicates a 

treatment-related effect of lorcaserin without a safety margin to the clinical dose. 

Tumorigenic Mode of Action Data 

Summary 

Readjudication by the PWG allowed identification of a 24-fold safety margin for mammary 

adenocarcinoma relative to the clinical dose of 1 Omg bid lorcaserin. In general, the Agency 

interprets a 24-fold safety margin to a non-genotoxic carcinogen in rodents as indicative of 

negligible risk to human subjects. Therefore, identifying a tumorigenic mode of action is not 

necessary to re-assess risk when a sufficient safety margin has been confidently established, as is 

now the case with lorcaserin. 

Benign fibroadenoma, however, increased at all doses of lorcaserin and no safety margin to the 

clinical dose was identified. The clinical risk presented by benign fibroadenoma in SD rats is 

appreciably less than for malignant adenocarcinoma, whether or not a tumorigenic mode of 

action has been identified. Nevertheless, in an effort to further characterize the clinical risk 

presented by fibroadenoma in female rats, the Sponsor submitted a series of studies that 

addressed the potential role of prolactin as the tumorigenic mode of action for lorcaserin. 

Sprague Dawley rats spontaneously develop mammary and pituitary tumors with age, and 

pituitary-derived prolactin is known to be the primary hormone that drives mammary 

development in rodents. Anti-dopaminergic drugs (anti-psychotics and anti-emetics) result in 

persistent hyperprolactinemia in rodents that eventually lead to benign and malignant mammary 

neoplasms in 2yr bioassays. The SD rat is considered very sensitive to prolactin-induced 

mammary tumorigenesis, but this pathway is not considered a rodent-specific response. The 

clinical relevance of prolactin-induced mammary neoplasia in rodents remains unsettled, but the 

current literature points to an association of high prolactin, including that induced by dopamine 

antagonists, with human breast cancers in women 
1
• 

Lorcaserin minimally effected plasma and tissue prolactin levels and resulted in minimal 

differentiation of mammary lobu Jar structures and increased secretory product in studies up to 

three months duration in female rats. By comparison, the dopamine antagonist perphenazine 

resulted in unequivocal and robust increases in plasma and tissue prolactin and resulted in clear 

differentiation of mammary lobular structures and secretory product in the same studies. In the 

Agency's opinion, experimental efforts to block the eHect of prolactin yielded equivocal results 

as a consequence of the small prolactin signal generated by lorcaserin and by the dose/duration 

limitations encountered in the studies. No clear pattern of change was noted in the level of other 

hormones including estrogen, progesterone, and luteinizing hormone. Despite the minimal 

prolactin signal generated by lorcaserin, the equally minimal histological changes in the 

mammary tissue are consistent with the hormonal effect of prolactin on these tissues. To the 

Agency's knowledge, there is no threshold of exposure to prolactin identified in the literature 

beyond which results in mammary neoplasms after chronic exposure in SD rats. Given the high 

sensitivity of SD rats to prolactin and the absence of changes in other hormones, it is plausible 

that the minimal increase in exposure to prolactin induced by lorcaserin contributes to the 

emergence offibroadenoma in female rats. 

1 
Tworoger & Hankinson (2008) .J Mamm Gland Bioi Neoplas. 13( I ):41-53: Harvey PW eta! (2008) .J Pshychophannacol. 

22:20-27: Wang et al (2002) Arch Gcn Psychiatry. 59( 12): 1147-1154 
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UNITED STATES 
SECURITIES AND EXCHANGE COMMISSION 

Washington, D.C. 20549 

FORMS-K 

CURRENT REPORT 

Pursuant to Section 13 or 15( d) of the 
Securities Exchange Act of 1934 

Date of Report (Date of earliest event reported): May 15, 2012 

Delaware 
(State or other jurisdiction 

of incorporation) 

Arena Pharmaceuticals, Inc .. 
(Exact name of registrant as specified in its charter) 

000-31161 
(Commission 

File Number) 

6166 Nancy Ridge Drive 
San Diego, CA 92121 

(Address or principal executive oftices. including zip code) 

Registrant's telephone number, including area code: 858.453.7200 

N/A 
(Former name or former address, if changed since last report) 

23-2908305 
(IRS Employer 

Identification No.) 

Check the appropriate box below ifthe Form 8-K filing is intended to simultaneously satisfy the filing obligation of the registrant under any of 

the following provisions: 

D Written communications pursuant to Rule 425 under the Securities Act ( 17 CFR 230.425) 

D Soliciting material pursuant to Rule 14a-12 under the Exchange Act ( 17 CFR 240. 14a-12) 

D Pre-commencement communications pursuant to Rule 14d-2(b) under the Exchange Act ( 17 CFR 240.14d-2(b)) 

D Pre-commencement communications pursuant to Rule 13e-4( c) under the Exchange Act ( 17 CFR 240.13e-4( c)) 
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In this report, "Arena Phmmaceuticals," "Arena," "Company," "we," "us" and "our" refer to Arena Pharmaceuticals, Inc., unless the context 

otherwise provides. 

Hem 8.01 Other Events. 

We arc filing the following information with the Securities and Exchange Commission for the purpose of updating certain aspects of our 

publicly disclosed description of our business and risk factors, as set forth below. 

BUSINESS 

We are a clinical-stage biopharmaceutical company focused on discovering, developing and commercializing oral drugs that target G protein
coupled receptors, or GPCRs, an important class of validated drug targets, in four major therapeutic areas: cardiovascular, central nervous 
system, inflammatory and metabolic diseases. We have submitted regulatory applications for US and EU approval of our most advanced drug 

candidate, lorcaserin, which is intended for weight management. We intend to selectively advance certain of our research and development 

programs, and also to seek collaborators or other licensing opportunities for our programs. 

In December 2011, we resubmitted to the US Food and Drug Administration, or FDA, a New Drug Application, or NDA, for lorcaserin. The 
FDA accepted the resubmission for filing and review and assigned a new Prescription Drug User Fee Act, or PDUFA, target date of June 27, 

2012. Previously, in October 2010, the FDA issued a Complete Response Letter, or CRL, with respect to the originallorcaserin NDA we 
submitted in December 2009. In the CRL, the FDA stated that it had determined that it could not approve the application in its then present 

form. 

On May 10,2012, the FDA's Endocrinologic and Metabolic Drugs Advismy Committee met to discuss the lorcascrin NDA. The advisory 
committee voted 18 to 4, with one abstention, that the available data demonstrate that the potential benefits oflorcaserin outweigh the potential 

risks when used long-term in a population of overweight and obese individuals. 

We are also seeking regulatory approval for lorcaserin in the European Union. On March 2, 2012, we filed a marketing authorization 
application, or MAA, for lorcaserin through the centralized procedure with the European Medicines Agency, or EMA. The EMA accepted the 

filing, which initiates the EMA's review process. 

Our wholly owned subsidiary, Arena Pharmaceuticals GmbH, or Arena GmbH, has provided Eisai Inc., or Eisai, exclusive rights to 
commercialize lorcaserin in most ofNorth and South America, including the United States, Canada, Mexico and Brazil, subject to applicable 

regulatory approval. We have retained commercial rights to lorcaserin outside of North and South America, including in the European Union 

and Asia. 

Our prioritized earlier-stage programs include APD811, an internally discovered, orally available agonist of the prostaeyclin receptor intended 

for the treatment of pulmonary arterial hypertension. APD811 completed a single-dose, Phase I clinical trial in 20 II, and we plan to initiate a 
multiple dose, dose titration, Phase I clinical trial of APD811 this year. We also plan to file in 2012 an Investigational New Drug, or IND, 
application with the FDA for APD334 (an internally discovered, orally available agonist of the S I PI receptor intended for the treatment of a 

number of conditions related to autoimmune diseases, including multiple sclerosis) and to continue development of our programs on APD371 
(an internally discovered, orally available agonist of the cannabinoid receptor 2 intended for the treatment of pain) and GPR 119 agonists 

(intended for the treatment oftype 2 diabetes). 

Along with lorcaserin and our prioritized earlier-stage programs, we have additional internally discovered oral drug candidates as well as active 

research programs intended to discover drug candidates. With respect to the additional drug candidates, we are not planning to conduct 
significant development activities, including any clinical trials, at this time. We may consider resuming their development in the future with 
one or more collaborators or independently, depending on the cost of further development, financial resources and their potential. 

The headquarters of our operations outside of the United States is in Switzerland at Arena GmbH. Activities conducted at this location include 

manufacturing, quality control, quality assurance, development of manufacturing processes, qualifying suppliers and otherwise managing the 
global supply chain, regulatory compliance, distribution offinished products, and European strategic planning and development. 

We have commercial rights for all of our programs and drug candidates, with the exception of Eisai 's right to commercialize lorcaserin in most 

ofNorth and South America. We have not received regulatory approval to market or sell any drugs or generated commercial revenues from 

selling any drugs, other than in connection with manufacturing drugs for Siegfried Ltd. in our Swiss drug product manufacturing facility. 
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RISK FACTORS 

Investment in our stock involves a high degree of risk You should consider carefitl!v the risks described below, together with the other 

information in this Current Report and in our other publicfilings bej(Jre making investment decisions regarding our stock. If any of the 

following events actually occur, our business, operating results, proc,pects or financial condition could be materialZv and adversely ajj'ected. 

This could cause the trading price oj'our common stock to decline and you may lose all or part ofyour investment. Jv!oreover, the risks 

described below are not the only ones that weface. Additional risks not presently known to us or that we currently deem immaterial may also 

affect our business, operating results, prospects or financial condition. 

Risks Relating to Our Business 

We may not receive FDA approval for lorcaserin despite the recent vote ofthe FDA advisory committee. 

In December 2011, we resubmitted the lorcaserin NDA, and the FDA subsequently accepted the NDA for filing. On May 10, 2012, the FDA's 
Endocrinologic and Metabolic Drugs Advisory Committee met to discuss the resubmitted NDA, and the committee voted 18 to 4, with one 

abstention, that the available data demonstrate that the potential benefits of lorcaserin outweigh the potential risks when used long-term in a 
population of overweight and obese individuals. The FDA is not bound by the recommendations of its advisory committees, but is expected to 
consider their guidance during the review of the NDA. The PDUF A target date for lorcaserin is June 27, 2012. There is no assurance that we 

will receive approval for lorcaserin on the PDUFA target date or ever. The FDA may decide not to approve lorcaserin, may issue another CRL, 

may extend the PDUF A target date or may take various other actions. If lorcaserin is not approved for commercial sale or if its development or 
approval is delayed for any reason, our full investment in lorcascrin may be at risk, the market price of our common stock could decline 
significantly, we may not be able to generate sufficient revenues to continue our operations at the current level or become profitable, our 

reputation in the industry and in the investment community would likely be significantly damaged, additional funding may not be available to 

us or may not be available on terms we or others believe arc favorable, our ability to enter into additional collaborative agreements would likely 
decrease significantly, we may face costs associated with stopping development of lorcaserin, and our business and financial condition could be 
materially adversely affected. 

Risks Relating to Our Securities 

We have reserved for future issuance substantially all of our authorized but unissued shares of common stock, which may impair our 
ability to conduct future financing and other transactions. 

Our ceriificate ofincorporation currently authorizes us to issue up to 242,500,000 shares of common stock and 7,500,000 shares of preferred 
stock. As of May I 0, 2012, we had a total of 184,500,778 shares of common stock outstanding. Of the remaining shares of common stock that 
were authorized but unissued, a substantial portion are reserved for future issuance pursuant to options outstanding under our equity incentive 

plans, shares issuable under our 2009 Long-Term Incentive Plan, shares issuable under our 2009 Employee Stock Purchase Plan, shares 
issuable under our Deferred Compensation Plan, and shares issuable under warrants to purchase shares of our common stock with an expiration 
date of June 17, 2015, a seven-year warrant issued in June 2006 to purchase shares of our common stock and a seven-year warrant issued in 

August 2008 to purchase shares of our common stock. As a result, our ability to issue shares of common stock other than pursuant to existing 
arrangements will be limited until such time, if ever, that we are able to further amend our certificate of incorporation to increase our 

authorized shares of common stock or shares currently reserved for issuance otherwise become available (for example, due to the termination 
of the underlying agreement to issue the shares). 

In lieu of issuing common stock or securities convertible into or exercisable for shares of our common stock in any future equity financing 

transactions, we may need to issue some or all of our authorized but unissued shares of preferred stock, which would likely have superior 
rights, preferences and privileges to those of our common stock, or we may need to issue debt that is not converiible into shares of our common 
stock, which may require us to grant security interests in our assets and property or impose covenants upon us that restrict our business. lfwe 

are unable to issue additional shares of common stock or securities convertible into or exercisable for shares of our common stock, our ability 
to enter into strategic transactions, such as acquisitions of companies or technologies, may ·also be limited. 
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We are proposing to our stockholders at our June 2012 annual stockholders' meeting to further amend our certificate of incorporation to 
increase the total number of our authorized shares from 250.0 million to 375.0 million and to increase the number of authorized shares of 

common stock from 242.5 million to 367.5 million. This proposal requires approval by the holders of a majority of our outstanding shares of 
common stock then entitled to vote, and we cannot assure you that such a proposal will be approved. If we are unable to complete financing, 

strategic or other transactions due to our inability to issue additional shares of common stock or securities convertible into or exercisable for 

shares of our common stock, our financial condition and business prospects may be materially harmed. 

Forward-Looking Statements 

Certain statements in this Form 8-K are forward-looking statements that involve a number of risks and uncertainties. Such forward-looking 
statements include statements about the advancement, therapeutic indication and use, safety, efficacy, mechanism of action and potential of 

lorcaserin; the regulatory review oflorcaserin regulatory filings; the potential approval and commercialization oflorcaserin; the collaboration 
with Eisai and activities thereunder; our plans to further amend our certificate of incorporation to increase our number of authorized shares; and 

our focus, goals, strategy, research and development programs, and ability to develop compounds and commercialize drugs. For such 

statements, we claim the protection of the Private Securities Litigation Reform Act of 1995. Actual events or results may differ materially from 
our expectations. Factors that could cause actual results to differ materially from the forward-looking statements include, but are not limited to, 

the following: the timing of regulatory review is uncertain and our applications for regulatory approval of loreaserin may not be reviewed when 

or as anticipated; the timing, results, influence and other impact of FDA advisory committee meetings relating to lorcaserin and other drug 
candidates; the FDA may not complete its review of the lorcaserin NDA resubmission by the PDUFA date; nonclinical and clinical data is 
voluminous and detailed, and regulatory agencies may interpret or weigh the importance of data differently and reach different conclusions 

than we or others, request additional infonnation, have additional recommendations or change their guidance or requirements before or after 

approval; data and other information related to lorcaserin and our other research and development programs may not meet safety, efficacy or 
other regulatory requirements or otherwise be sufficient for regulatory review or approval; even if any of our dmg candidates is approved for 

marketing, such approval may be subject to limitations on the indicated uses, restricted distribution methods and other limitations; risks related 
to commercializing new products; unexpected or unfavorable new data; our ability to obtain and defend our patents; the timing, success and 
cost of our research and development programs; results of clinical trials and other studies are subject to different interpretations and may not be 

predictive of future results; clinical trials and other studies may not proceed at the time or in the manner expected or at all; risks associated with 
obtaining stockholder approval; having adequate funds; risks related to relying on collaborative agreements; the timing and receipt of payments 

and fees, if any, from collaborators; and satisfactory resolution of litigation or other disagreements with others. Additional factors that could 
cause actual results to differ materially from those stated or implied by our forward-looking statements arc disclosed in our filings with the 

Securities and Exchange Commission. These forward-looking statements represent our judgment as of the time of the filing of this Form 8-K. 
We disclaim any intent or obligation to update these forward-looking statements, other than as may be required under applicable law. 
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SIGNATURES 

Pursuant to the requirements of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on its behalf by the 
undersigned hereunto duly authorized. 

Dated: May 15,2012 

ARENA PHARMACEUTICALS, INC. 

By: /s/ Steven W. Spector 

Steven W. Spector 

Executive Vice President, General Counsel and 
Secretary 
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UNITED STATES 
SECURITIES AND EXCHANGE COMMISSION 

Washington, D.C. 20549 

FORM8-K 

CURRENT REPORT 

Pursuant to Section 13 o:r 15( d) of the 
Securities Exchange Act of 1934 

Date of Report (Date of earliest event :reported): June 27, 2012 

Delaware 
(State or other jurisdiction 

of incorporation) 

Arena Pharmaceuticals, Inc .. 
(Exact name of registrant as specified in its charter) 

000-31161 
(Commission 

File Number) 

6166 Nancy Ridge Drive, San Diego, California 92121 
(Address of principal executive oflices) (Zip Code) 

858.453.7200 
(Registrant's telephone number, including area code) 

N/A 
(Former name or former address, if changed since last report) 

23-2908305 
(I.R.S. Employer 

ldentitication No.) 

Check the appropriate box below if the Form 8-K filing is intended to simultaneously satisfy the filing obligation of the registrant under any of 

the following provisions: 

0 Written communications pursuant to Rule 425 under the Securities Act ( 17 CFR 230.425) 

0 Soliciting material pursuant to Rule 14a-l2 under the Exchange Act ( 17 CFR 240.14a-12) 

0 Pre-commencement communications pursuant to Rule 14d-2(b) under the Exchange Act (17 CFR 240.14d-2(b )) 

0 Pre-commencement communications pursuant to Rule 13e-4( c) under the Exchange Act (17 CFR 240.13e-4( c)) 
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In this report, "Arena Pharmaceuticals," "Arena," "Company," "we," "us" and "our" refer to Arena Pharmaceuticals, Inc., unless the context 

otherwise provides. BEL VIQ "'is a registered trademark of Arena Pharmaceuticals GmbH. 

Item 8.01 Other Events. 

On June 27,2012, we and Eisai Inc .. or Eisai, announced that the US Food and Drug Administration, or FDA, approved Arena's internally 

discovered and developed drug, BEL VIQ (lorcaserin hydrochloride). Below is information on the following: (i) certain expected payments and 
financial terms relating to the previously announced Amended and Restated Marketing and Supply Agreement between Eisai and our wholly 

owned subsidiary, Arena Pharmaceuticals GmbH; (ii) the FDA approval of BEL VIQ; and (iii) the lorcaserin marketing authorization 

application, or MAA, submission with the European Medicines Agency, or EMA. 

lJp d_l!t~Q_ru1m~ild_ed :cmd B~-~ta_t~sl ~l:ark.~Ji ng ::~nd_Sl!RJ>.!.y_Agr~~m~n t with E i~.::tJ 

Following the FDA approval of BEL VIQ, we will receive the following milestone payments from Eisai under the Amended and Restated 
Marketing and Supply Agreement: 

$20 million, which is due within 30 days of the FDA approval. This payment was triggered because the FDA-approved prescribing 
information includes the eflicacy and safety data from our BLOOM-DM trial in patients with type 2 diabetes. 

$5 million following the scheduling designation for BELVIQ by the Dmg Enforcement Administration of the US Department of 
Justice, or DEA. 

$60 million following DEA scheduling designation and delivery oflaunch supply. 

Other financial terms, including additional milestones, the purchase prices and purchase price adjustments are described in the current report on 
Form 8-K we filed with the Securities and Exchange Commission on May I 0, 2012. The first purchase price adjustment of $25 million, plus a 

milestone payment of S30 million, are clue if annual net sales reach $250 million . 

.!.':I!f\_ApQLQY:II_Jlf.~ELYIQ 

The FDA approved BEL VIQ (pronounced BEL-VEEK) as an adjunct to a reclucecl-calorie diet and increased physical activity for chronic 
weight management in adult patients with an initial body mass index, or BMI, of 30 kg/m 2 or greater (obese), or 27 kg/m 2 or greater 

(overweight) in the presence of at least one weight related comorbid condition (e.g., hypertension, dyslipidemia, type 2 diabetes). The 
indication includes the following limitations of use: (i) the safety and efficacy of coadministration of BEL VIQ with other products intended for 
weight loss including prescription drugs (e.g., phentermine), over-the-counter drugs, and herbal preparations have not been established, and 

(ii) the effect of BEL VIQ on cardiovascular morbidity and mortality has not been established. 
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Three double-blind, randomized, placebo-controlled trials demonstrated that BEL VIQ along with diet and exercise was more effective than diet 

and exercise alone at helping patients lose 5% or more of their body weight after one year and managing the weight loss for up to two years. 

In clinical trials, the most common adverse reactions for patients without diabetes treated with BEL VIQ were headache, dizziness, L1tigue, 

nausea, dry mouth, and constipation. In patients with diabetes, the most common adverse reactions were hypoglycemia, headache, back pain, 

cough, and fatigue. 

The FDA has recommended that BEL VIQ be classified by the DEA as a scheduled drug. The DEA will review the FDA's recommendation and 
determine the final scheduling designation. Once the DEA has provided the final scheduling designation, Eisai will announce when BEL VIQ 

will be available to patients and physicians in the United States. 

We will manufacture and supply the finished commercial product from our facility in Switzerland, and Eisai will market and distribute 
BEL VIQ in the United States. 

As part of the approval ofBEL VIQ, we and Eisai committed to conduct post-marketing studies to assess the safety and efficacy of BELVIQ for 

weight management in obese pediatric patients, as well as to evaluate the effect oflong-term treatment with BEL VIQ on the incidence of major 
adverse cardiovascular events in overweight and obese subjects with cardiovascular disease or multiple cardiovascular risk factors. The 
cardiovascular outcomes trial will include echocardiographic assessments. 

Important Safety Information 

Pregnancy: BEL VIQ should not be taken during pregnancy or by women who are planning to become pregnant. 

Nursing: BEL VIQ should not be taken while breastfeeding. 

Serotonin Syndrome or Neuroleptic Malignant Syndrome (NMS)-Iike Reactions :BEL VIQ and certain medicines for 
depression, migraine, the common cold, and mood, anxiety, psychotic or thought disorders or other medical problems may affect 

each other causing serious or life-threatening side effects. Patients should tell their doctor if they are taking medicines to treat any of 
these conditions such as: triptans, tricyclics, lithium, selective serotonin uptake inhibitors (SSR!s), selective serotonin

norepinephrine reuptake inhibitors (SNR!s), monoamine oxidase inhibitors (MAO!s), or antipsychotics; linezolid, an antibiotic; 
tramadol; dextromethorphan, an over-the-counter medicine used to treat the common cold or cough; over-the-counter supplements 

such as tryptophan or St. John's Wort. BEL VIQ and these medicines should be discontinued immediately and symptomatic 

treatment measures should be initiated if patients taking BEL VIQ and these other medicines experience any of the following: 
mental changes such as agitation, hallucinations, confusion, or other changes in mental status; coordination problems, uncontrolled 
muscle spasms, or muscle twitching (overactive reflexes); restlessness; racing or fast heartbeat, high or low blood pressure; 

sweating or fever; nausea, vomiting, or diarrhea; or muscle rigidity (stiff muscles). 

Valvular Heart Disease: Certain weight Joss drugs have been associated with problems with the valves in the heart. Patients taking 
BEL VIQ who have trouble breathing, 
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swelling of the arms, legs, ankles, or feet, dizziness, fatigue, or weakness that will not go away, or fast or iJTegular heartbeat should 
call their doctor right away. Before taking BELVIQ, patients should tell their doctor if they have or had heart problems including 

congestive heart failure, or heart valve problems. Patients should not take BEL VIQ in combination with drugs that have been 
associated with valvular heart disease (such as cabergoline). Patients who develop signs and symptoms of valvular heart disease 

while taking BELVIQ should be evaluated and discontinuation ofBELVIQ should be considered by their doctor. 

Changes in Attention or Memory: Problems with thinking, sleepiness, confusion, and fatigue have been reported in patients 

taking BEL VIQ. 

Patients taking BEL VIQ should not drive a car or operate heavy machinery until they know how BEL VIQ affects them. 

Mental Problems: Taking BEL VIQ at higher than the recommended dose may cause psychiatric problems such as: hallucinations, 
feeling high or in a very good mood (euphoria), feelings of standing next to yourself or out of your body (disassociation). The 
recommended dose of I 0 mg twice daily should not be exceeded. Patients should be monitored for the development or worsening of 

depression, suicidal thoughts or behaviors, and/or any changes in mood. BELVIQ should be discontinued if patients develop 
suicidal thoughts or behaviors. 

Low Blood Sugar (Hypoglycemia): Weight loss can cause low blood sugar in people with type 2 diabetes mellitus who are on 
medicines to treat it such as metformin, insulin, or sulfonylureas. Blood sugar levels should be monitored for patients who take 

BEL VIQ. Changes to medicines may be needed if low blood sugar develops. 

Painful Erections (Priapism): If patients taking BEL VIQ experience an erection lasting more than 4 hours, whether it is painful or 
not, they should stop using BEL VIQ and call their doctor or go to the nearest emergency room right away. BEL VIQ should be 

taken with caution by men who have conditions that might predispose them to priapism (e.g., sickle cell anemia, multiple myeloma, 
or leukemia), or in men with a deformed penis. Patients should tell their doctor if they take medicines used to treat erectile 

dysfunction. 

Slow Heartbeat: BELVIQ may cause a slow heartbeat. Patients taking BELVIQ should tell their doctor if they have a history of a 

slow heartbeat or heart block. 

Decreases in Blood Cell Count: BEL VIQ may cause decreases in red or white blood cell count. A doctor may do tests to check a 

patient's blood cell count during treatment with BELVIQ. 

Increase in Prolactin: BEL VIQ may increase the amount of a hmmone the body makes, called prolactin. Patients taking BEL VIQ 

should tell their doctor if their breasts begin to make milk or have a milky discharge or if their breasts begin to increase in size. 

Increased Pressure in the Arteries of the Lung (Pulmonary Hypertension): Certain weight loss drugs have been associated with 

the rare but life-threatening side effect of increased pressure in the arteries of the lung. It is unknown if BEL VIQ increases the risk 

for this condition. 

Most Common Adverse Reactions In Non-Diabetic Patients: Headache, dizziness, fatigue, nausea, dry mouth, and constipation. 

Most Common Adverse Reactions in Diabetic Patients :Hypoglycemia, headache, back pain, cough, and fatigue. 

Response to BEL VIQ should be evaluated at 12 weeks of treatment to determine if therapy should be discontinued. 
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LwcaserinMAA ~n!Jm!s~im:tJYiJlJJh~ EMA 

We previously filed an MAA for lorcaserin with the EMA, which was accepted in March 2012. In accordance with the MAA review process, 

we have received from our rapporteur and co-rapporteur a draft assessment report which provides an initial review of our application and sets 
forth proposed questions and requests for additional information. We expect to receive the definitive list of questions in the form of a final120 

clay assessment report around the end of July 2012. The final list of questions and requests for additional information in this 120 day 
assessment report will need to be addressed before lorcaserin can be recommended for approval for commercialization in the European Union. 

Under the applicable rules, the 120 day assessment report should be responded to within three months, and we expect to respond within such 
time period. 

Forward-Looking Statements 

Certain statements in this Form 8-K arc forward-looking statements that involve a number of risks and uncertainties. Such forward-looking 
statements include statements about the safety, efficacy, mechanism of action, DEA scheduling, commercialization and use of BEL VIQ; rights 
and obligations under the amended and restated marketing and supply agreement with Eisai; future studies of BEL VIQ; and the timing and 

other aspects of the MAA review process. For such statements, we claim the protection of the Private Securities Litigation Rcfon11 Act of 1995. 

Actual events or results may differ materially from our expectations. Factors that could cause actual results to differ materially from the 
forward-looking statements include, but arc not limited to, the following: the timing and outcome ofDEA, EMA and other regulatory review is 
uncertain; approval of lorcaserin in the United States or other territories does not assure that our MAA filing will be approved by the EMA; 

limitations on the indicated uses, restricted distribution methods and other limitations on BEL VIQ or, if approved, any of our other drug 
candidates; risks related to commercializing drugs, including regulatory, manufacturing and supply issues and the pace of market acceptance; 

cash and revenues generated from BEL VIQ, including timing and impact of competition; government and commercial reimbursement and 
pricing decisions; risks related to relying on collaborative agreements; the timing and receipt of payments and fees, if any, from collaborators; 

unexpected or unfavorable new data; nonclinical and clinical data is voluminous and detailed, and regulatory agencies may interpret or weigh 
the importance of data differently and reach different conclusions than we or others, request additional information, have additional 
recommendations or change their guidance or requirements before or after approval; data and other information related to any of our research 

and development programs may not meet safety, efficacy or other regulatory requirements or otherwise be sufficient for regulat01y review, 
approval or continued marketing; our ability to obtain and defend our patents; the timing, success and cost of our research and development 

programs; results of clinical trials and other studies are subject to different interpretations and may not be predictive of future results; clinical 
trials and other studies may not proceed at the time or in the manner expected or at all; having adequate funds; and satisfactory resolution of 

litigation or other disagreements with others. Additional factors that could cause actual results to 
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differ materially from those stated or implied by our forward-looking statements are disclosed in our filings with the Securities and Exchange 

Commission. These f01ward-looking statements represent our judgment as of the time of the filing of this Form 8-K. We disclaim any intent or 

obligation to update these forward-looking statements, other than as may be required under applicable law. 
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SIGNATURE 

Pursuant to the requirements of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on its behalf by the 

undersigned hereunto duly authorized. 

Date: June 27,2012 Arena Pharmaceuticals, Inc. 

By: Is/ Steven W. Spector 

Steven W. Spector 

Executive Vice President, General Counsel and Secretary 
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Delaware 
(State or other jurisdiction 

of incorporation) 

UNITED STATES 
SECURITIES AND EXCHANGE COMMISSION 

Washington, D.C. 20549 

Form 8-K 

Current Report Pursuant to Section 13 or lS(d) of 
The Securities Exchange Act of 1934 

Date of Report (Date of earliest event reported): April 23, 2009 

Arena Pharmaceuticals, Inc .. 
(Exact name of registrant as specified in its charter) 

000-31161 
(Commission 

File Number) 

6166 Nancy Ridge Drive, San Diego California 
(Address of principal executive offices) 

Registrant's telephone number, including area code: 858.453.7200 

N/A 
(Former name or former address, if changed since last report.) 

23-2908305 
(I.R.S. Employer 

ldentilication No.) 

92121 
(Zip Code) 

Check the appropriate box below if the Form 8-K filing is intended to simultaneously satisfy the filing obligation of the registrant under any of 
the following provisions: 

0 Written communications pursuant to Rule 425 under the Securities Act ( 17 CFR 230.425) 

0 Soliciting material pursuant to Rule 14a-12 under the Exchange Act ( 17 CFR 240.14a-12) 

0 Pre-commencement communications pursuant to Rule 14d-2(b) under the Exchange Act (17 CFR 240.14d-2(b )) 

0 Pre-commencement communications pursuant to Rule 13e-4( c) under the Exchange Act ( 17 CFR 240.13e-4(c )) 
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In this report, "Arena Pharmaceuticals," "Arena," "we," "us" and "our" refer to Arena Pharmaceuticals, Inc., and its wholly owned 
subsidiaries, unless the context otherwise provides. 

Item 2.05 Costs Associated with Exit or Disposal Activities. 

On April 23, 2009, we committed to a reduction in our U.S. workforce of approximately 31%, or a total of approximately 130 employees. This 
reduction is expected to be completed by June 22, 2009. Given the challenging economic environment, we believe it is necessmy to reduce our 

cash usage and provide Arena with additional financial flexibility to support our expected filing of a New Drug Application, or NDA, for 

lorcaserin, our drug candidate for weight management that is being investigated in a Phase 3 clinical trial program, by the end of 2009. 

As a result of this workforce reduction, we expect to incur cash charges, primarily in the second quarter of2009, of approximately $3.0 million 
in connection with one-time employee tennination costs, including severance and other benefits. We believe that this workforce reduction will 

result in annual operating cost savings of approximately $25.0 million. We expect to provide additional details on the financial impact of these 
changes when we report our first quarter 2009 financial results. 

We intend to continue to focus on our clinical development program for lorcaserin and on select earlier-stage research and development 
projects. 

Forward-Looking Statements 

Ce1iain statements in this Form 8-K are f01ward-looking statements that involve a number of risks and uncertainties. Such forward-looking 

statements include statements about the planned reduction of our workforce, including the expected size, timing, related charges and savings, 

and other expected impact of such reduction; the expected filing of an NDA for lorcaserin; future research and development focus and plans; 
and other statements about our strategy, internal programs, and ability to develop compounds and commercialize drugs. For such statements, 
we claim the protection of the Private Securities Litigation Reform Act of 1995. Actual events or results may differ materially from our 
expectations. Factors that could cause actual results to differ materially from the forward-looking statements include, but are not limited to, the 

risk that the charges related to this reduction may be greater than anticipated, the risk that we may not realize the savings expected from this 

reduction, our ability to obtain additional funds, the timing, success and cost of our lorcaserin program and our other research and development 
programs, the risk that results of clinical trials or preclinical studies may not be predictive of future results, clinical trials and studies may not 

proceed at the time or in the manner we expect or at all, our ability to pminer lorcaserin or other of our compounds or programs, the timing and 
ability of us to receive regulatory approval for our drug candidates, our ability to obtain and defend our patents, and the timing and receipt of 

payments and fees, if any, from our collaborators. Additional factors that could cause actual results to differ materially from those stated or 
implied by our forward-looking statements are disclosed in our other filings with the Securities and Exchange Commission. These forward

looking statements represent our judgment as of the time of the filing of this 8-K. We disclaim any intent or obligation to update these forward
looking statements, other than as may be required under applicable law. 
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SIGNATURES 

Pursuant to the requirements of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on its behalf by the 
undersigned hereunto duly authorized. 

Date: April 23, 2009 Arena Pharmaceuticals, Inc. 

By: /s/ Jack Lief 

Jack Lief 
President and Chief Executive Officer 
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FDA).  Similarly, Defendants argument that their statements about animal studies, including 

carcinogenicity studies were not misleading “as a matter of law” is meritless. Defs’ Mem. at 20.  

When Defendants made representations that their animal studies “assess the potential risk” to 

humans (See ¶¶99, 110, 123), they failed to disclose risks Defendants had already observed in the 

Rat Study and the FDA’s concerns about the Rat Study’s observations. These facts would have 

altered the total mix of information, as demonstrated by the significant decline in Arena’s stock 

price and negative analyst reaction upon their disclosure.12 

3. Defendants’ Representations Are Not Puffery, Optimistic 

Corporate Statements and Are Not Protected by the PSLRA’s 

Safe-Harbor. 

Defendants argue that their representations contain immaterial statements of “optimistic 

opinions about lorcaserin’s risk/benefit profile” (Defs’ Mem. at 21-22) (identifying 5 of 58 

statements), or were forward-looking statements protected by the PSLRA’s Safe Harbor provision. 

Id. at 22-25.  Defendants are wrong. The Complaint alleges that Defendants’ representations that 

lorcaserin was “on track” and had a “remarkable safety profile” concerned present or historical facts 

that were verifiable at the time Defendants made the representations. Casella v. Webb, 883 F.2d 

805, 808 (9th Cir. 1989) (“What might be innocuous ‘puffery’ or mere statement of opinion 

standing alone may be actionable as an integral part of a representation of material fact when used 

to emphasize and induce reliance upon such a representation.”).   

Defendants’ representations that lorcaserin’s safety profile was “excellent” and 

“remarkable” are actionable because the Complaint alleges facts that indicate (1) Defendants could 

not have genuinely believed that these representations were accurate; (2) there was no reasonable 

basis for Defendants’ representations and (3) Defendants were aware of undisclosed facts that 

undermined the accuracy of their representations. See Infosonics, 2007 WL 2301757, at *10 (citing 

                                                                 

12 Defendants’ citations to In re Alkermes Sec. Litig., No. Civ.A. 03-12091-RCL, 2005 WL 
2848341 (D. Mass. Oct. 6, 2005), and Brody v. Transitional Hosps. Corp., 280 F.3d 997 (9th Cir. 
2002) are misplaced because the courts in Alkermes and Brody found that the plaintiffs did not 
allege that defendants statements were misleading.  Alkermes, 2005 WL 2848341, at *16 (citation 
omitted); Brody, 280 F.3d at 1006. In contrast, the Complaint alleges that Defendants’ 
representations were false and misleading. (¶¶83 (setting forth reasons that Defendants’ 
representations were materially false and misleading)).  
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In re Apple Computer Sec. Litig., 886 F.2d 1109, 1113 (9th Cir. 1989)). See supra n. 4; (¶¶ 55-66, 

83-104, 108-116, 120-142, 146-175) (allegations that Defendants knew of the Rat Study’s 

observations and the FDA’s concerns about them). Accordingly, even assuming, arguendo, these 

representations are considered opinions, they are actionable.13   

Defendants’ reliance on the PSLRA’s Safe Harbor defense and “risk factors” mentioned in 

Arena’s SEC filings are equally unavailing. Defendants argue that their “statements about 

lorcaserin’s FDA approval prospects were inherently forward-looking and fall squarely under the 

safe harbor.” Defs’ Mem. at 23. However, the Complaint does not allege that the Defendants made 

false representations about lorcaserin’s approval prospects or its “future performance.” Rather the 

Complaint alleges Defendants made materially false and misleading statements concerning 

lorcaserin’s safety and the results of nonclinical studies which were present or historical facts that 

were demonstratively false and misleading at the time Defendants made these representations. 

Amylin, 2002 WL 31520051, at *9.  These statements are not forward-looking.14   

Even assuming arguendo that any of the Complaint’s alleged false and misleading 

statements were forward-looking, the representations did not include “meaningful cautionary 

language identifying important factors that could cause actual results to differ materially from those 

in the forward-looking statement.” The Complaint alleges that Defendants’ cautionary language was 

not meaningful because the language “was ineffective to warn research analysts . . . of the 

undisclosed material facts” alleged in the Complaint. (¶191); see also Amylin, 2002 WL 31520051, 

                                                                 

 13 Thus, cases such as In re Bristol Myers Squibb Sec. Litig., 312 F. Supp. 2d 549, 557 
(S.D.N.Y. 2004), In re Sierra Wireless Sec. Litig., 482 F. Supp. 2d 365, 367 (S.D.N.Y. 2007), and 
Yourish v. Cal. Amplifier, 191 F.3d 983, 997 (9th Cir. 1999), which stand for the proposition that 
statements of opinion are insufficient to form the basis of a misrepresentation or omission, are 
inapposite where, as here, Defendants knew material facts undermining the accuracy of their 
representations and therefore did not have a reasonable basis for them. 

14 Defendants’ reliance on cases such as Noble Asset Mgmt. v. Allos Therapeutics, Inc., No. 
CIV A-04-CV-1030-RPM, 2005 WL 4161977 (D. Colo. Oct. 20, 2005), In re Syntex Corp. Sec. 

Litig., 95 F.3d 922 (9th Cir. 1996), and In re Discovery Labs. Sec. Litig., No. 06-1820, 2006 WL 
3227767 (E.D. Pa. Nov. 1, 2006), for the proposition that statements concerning FDA approval 
prospects are not actionable, is misplaced.  As noted above, the Complaint does not allege 
Defendants made false and misleading statements about lorcaserin’s prospects for FDA approval, 
but rather that Defendants knew of and failed to disclose the observations of the Rat Study and the 
FDA’s concerns about them.  
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at *9 (finding that defendants did not warn investors about specific issues with the drug or the 

drug’s correlation with a particular health issue).  Indeed, after the disclosure of the Rat Study on 

September 14, 2010, analysts stated, “[t]he biggest surprise is a preclinical cancer signal,” the 

“[c]ancer risk in the briefing document was unforeseen,” and that they “were completely blindsided 

by preclinincal carcinogenicity data from the two year lorcaserin animal study.” (¶69); see also 

Amylin, 2002 WL 31520051, at *9 (noting that cautionary language was ineffective to warn analysts 

that the drug might cause the health problem at issue).15   

Finally, Defendants’ Safe-Harbor defense fails because the Complaint alleges that 

Defendants’ representations were made with actual knowledge. Amylin, 2002 WL 31520051, at *9. 

As discussed more fully below in Subsection C (and noted above in footnote 4), Defendants knew 

about the Rat Study and the FDA’s concerns about its results, but nonetheless represented that 

lorcaserin was safe. (¶¶ 97, 105, 120, 126, 128).    

C. The Complaint Alleges Facts That Raise a Strong Inference of 

Scienter. 

The Supreme Court in Tellabs, Inc. v. Makor Issues & Rights, Ltd., 127 S. Ct. 2499, 2505 

(2007) held that in order to plead a strong inference of scienter in a securities fraud action brought 

under the PSLRA, the facts alleged in a complaint must give rise to an inference of scienter that is 

cogent and at least as compelling as any opposing inference of nonfraudulent intent suggested by 

defendants. In Tellabs, the Supreme Court defined the “strong inference” standard as follows: 

“When the allegations are accepted as true and taken collectively, would a reasonable person deem 

the inference of scienter at least as strong as any opposing inference?” Id. at 2511. Scienter is 

adequately pled where the inference of fraud is equally as likely as any non-culpable explanation of 

defendants’ alleged conduct. Id. “In other words, a tie now goes to the plaintiff.” Sloman v. 

Presstek, Inc., No. 06 Civ. 377, 2007 WL 2740047, at *7 (D.N.H. Sept. 18, 2007). “Opposing 

                                                                 

15 Defendants’ reliance on Harris v. Ivax Corp., 182 F.3d 799, 807 (11th Cir. 1999) and In 

re Columbia Labs, Inc. Sec. Litig., 144 F. Supp. 2d 1362, 1368-69 (S.D. Fla. 2001) is misplaced.  
These cases are from the Eleventh Circuit and apply a different interpretation of “meaningful 
cautionary language,” which only requires that an investor be “warned of risks of a significance 
similar to that actually realized.” Even under this lower standard, Defendants’ “warnings” do not 
come close to disclosing the Rat Study’s cancer observations or the FDA’s interest in them.   
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Plaintiff, 

v. 

ARENA PHARMACEUTICALS, INC., 
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DOMINIC P. BEHAN, WILLIAM R. 
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Defendants. 
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himself and all others similarly situated, 

Plaintiff, 

v. 

ARENA PHARMACEUTICALS, INC., 
JACK LIEF, ROBERT E. HOFFMAN, 
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ANDERSON 

       Defendants. 
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BLAIR DECLARATION I/S/O MOT. 
TO DISMISS CONSOL. AM. COMPL. 

CASE NO. 10-CV-1959-BTM (BLM) 
 

I, Ryan E. Blair, declare as follows: 

1. I am an attorney with the law firm of Cooley LLP, counsel for defendants Arena 

Pharmaceuticals, Inc. (“Arena”), Jack Lief, Robert E. Hoffman, Dominic P. Behan, William R. 

Shanahan, Jr., and Christy Anderson.  I have personal knowledge of the following facts and, if 

called upon to testify, I could and would testify competently thereto. 

2. Attached hereto as Exhibit A is a true and correct copy of excerpts of Arena’s 

Fiscal Year (“FY”) 2008 Form 10-K (without exhibits), filed with the Securities and Exchange 

Commission (“SEC”) on March 16, 2009. 

3. Attached hereto as Exhibit B is a true and correct copy of the U.S. Food and Drug 

Administration’s (“FDA”) Manual of Policies and Procedures, Center for Drug Evaluation and 

Research, section 6010.5. 

4. Attached hereto as Exhibit C is a true and correct copy of excerpts of Arena’s 

FY2009 Form 10-K (without exhibits), filed with the SEC on March 16, 2010. 

5. Attached hereto as Exhibit D is a true and correct copy of Arena’s press release 

dated December 22, 2009. 

6. Attached hereto as Exhibit E is a true and correct copy of Arena’s press release 

dated March 17, 2008. 

7. Attached hereto as Exhibit F is a true and correct copy of Arena’s press release 

dated March 12, 2009. 

8. Attached hereto as Exhibit G is a true and correct copy of Arena’s press release 

dated March 30, 2009. 

9. Attached hereto as Exhibit H is a true and correct copy of excerpts of Arena’s 

conference call transcript dated May 11, 2009. 

10. Attached hereto as Exhibit I is a true and correct copy of Arena’s press release 

dated September 18, 2009. 

11. Attached hereto as Exhibit J is a true and correct copy of excerpts of Arena’s 

conference call transcript dated September 18, 2009. 
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BLAIR DECLARATION I/S/O MOT. 

TO DISMISS CONSOL. AM. COMPL. 
CASE NO. 10-CV-1959-BTM (BLM) 

 

12. Attached hereto as Exhibit K is a true and correct copy of Arena’s press release 

dated October 12, 2009. 

13. Attached hereto as Exhibit L is a true and correct copy of Arena’s press release 

dated November 9, 2009. 

14. Attached hereto as Exhibit M is a true and correct copy of excerpts of Arena’s 

conference call transcript dated November 10, 2009. 

15. Attached hereto as Exhibit N is a true and correct copy of Arena’s press release 

dated February 24, 2010. 

16. Attached hereto as Exhibit O is a true and correct copy of Arena’s press release 

dated February 26, 2010. 

17. Attached hereto as Exhibit P is a true and correct copy of excerpts of the FDA’s 

Briefing Document for the FDA Advisory Committee meeting on September 16, 2010 regarding 

lorcaserin, also available at 

http://www.fda.gov/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Endocrinologican

dMetabolicDrugsAdvisoryCommittee/ucm225628.htm (last visited December 19, 2011). 

18. Attached hereto as Exhibit Q is a true and correct copy of a screenshot of a 

webpage on the FDA’s website containing Arena’s and the FDA’s Briefing Documents for the 

FDA Advisory Committee meeting on September 16, 2010 regarding lorcaserin, also available at 

http://www.fda.gov/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Endocrinologican

dMetabolicDrugsAdvisoryCommittee/ucm225628.htm (last visited December 19, 2011). 

19. Attached hereto as Exhibit R is a true and correct copy of excerpts of Arena’s 

Briefing Document for the FDA Advisory Committee meeting on September 16, 2010 regarding 

lorcaserin, also available at 

http://www.fda.gov/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Endocrinologican

dMetabolicDrugsAdvisoryCommittee/ucm225628.htm (last visited December 19, 2011). 

20. Attached hereto as Exhibit S is a true and correct copy of excerpts of the transcript 

of the FDA Advisory Committee meeting on September 16, 2010. 
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BLAIR DECLARATION I/S/O MOT. 

TO DISMISS CONSOL. AM. COMPL. 
CASE NO. 10-CV-1959-BTM (BLM) 

 

21. Attached hereto as Exhibit T is a true and correct copy of the FDA’s Guidance for 

Industry: S1C(R2) Dose Selection for Carcinogenicity Studies. 

22. Attached hereto as Exhibit U is a true and correct copy of excerpts of Arena’s 

conference call transcript dated December 22, 2010. 

23. Attached hereto as Exhibit V is a true and correct copy of Arena’s Form 8-K and 

accompanying Exhibit 99.1, filed with the SEC on August 9, 2011. 

24. Attached hereto as Exhibit W is a true and correct copy of, and excerpts from, drug 

labels for the FDA-approved drugs Caduet, Geodon, Kuvan, Lexapro, Lunesta, Protonix, Vytorin, 

and Xopenex HFA, and documents filed with the SEC by Pfizer, Inc., BioMarin Pharmaceuticals, 

Inc., Forest Laboratories, inc., Sepracor, Inc., American Home Products Corp., Schering-Plough 

Corp., and Merck & Co., Inc. (the makers of the aforementioned drugs).  For the convenience of 

the Court, this exhibit also includes a chart summarizing relevant portions of the attached 

documents. 

25. Attached hereto as Exhibit X is a true and correct copy of excerpts of Arena’s 

Form DEF14A, filed with the SEC on April 24, 2008, and Arena’s Form DEF14A, filed with the 

SEC on April 27, 2011.  For the convenience of the Court, this exhibit also includes a chart 

summarizing the information contained in the attached documents. 

26. Attached hereto as Exhibit Y is a true and correct copy of an order issued by the 

United States District Court, Northern District of California, in the action styled Kovtun v. Vivus, 

Inc., Case No. 10-cv-4957-PJH (N.D. Cal. Oct. 13, 2011). 

27. Attached hereto as Exhibit Z is a true and correct copy of excerpts of Arena’s 

conference call transcript dated March 30, 2009. 

28. Attached hereto as Exhibit AA is a true and correct copy of Arena’s press release 

dated May 11, 2009. 

29. Attached hereto as Exhibit AB is a true and correct copy of Arena’s press release 

dated June 6, 2009. 

30. Attached hereto as Exhibit AC is a true and correct copy of excerpts of Arena’s 

Form 10-Q for the period ending June 30, 2009 (without exhibits), filed with the SEC on 
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BLAIR DECLARATION I/S/O MOT. 

TO DISMISS CONSOL. AM. COMPL. 
CASE NO. 10-CV-1959-BTM (BLM) 

 

August 7, 2009. 

31. Attached hereto as Exhibit AD is a true and correct copy of Arena’s press release 

dated October 27, 2009. 

32. Attached hereto as Exhibit AE is a true and correct copy of Arena’s Form 8-K, 

filed with the SEC on October 30, 2009. 

33. Attached hereto as Exhibit AF is a true and correct copy of excerpts of Arena’s 

Form 10-Q for the period ending September 30, 2009 (without exhibits), filed with the SEC on 

November 9, 2009. 

34. Attached hereto as Exhibit AG is a true and correct copy of Arena’s press release 

dated July 14, 2010. 

35. Attached hereto as Exhibit AH is a true and correct copy of Arena’s Form 8-K, 

filed with the SEC on January 27, 2011. 

36. Attached hereto as Exhibit AI is a true and correct copy of excerpts of Arena’s 

conference call transcript dated August 3, 2009. 

37. Attached hereto as Exhibit AJ is a true and correct copy of Arena’s press release 

dated August 3, 2009. 

38. Attached hereto as Exhibit AK is a true and correct copy of Arena’s press release 

dated March 12, 2010. 

39. Attached hereto as Exhibit AL is a true and correct copy of Arena’s press release 

dated August 6, 2010. 

40. Attached hereto as Exhibit AM is a true and correct copy of excerpts of Arena’s 

conference call transcript dated March 12, 2009. 

41. Attached hereto as Exhibit AN is a true and correct copy of excerpts of Arena’s 

conference call transcript dated March 12, 2010. 

42. Attached hereto as Exhibit AO is a true and correct copy of excerpts of Arena’s 

conference call transcript dated August 3, 2010. 

43. Attached hereto as Exhibit AP is a true and correct copy of excerpts of Arena’s 

Form 10-Q for the period ending March 31, 2008 (without exhibits), filed with the SEC on 
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BLAIR DECLARATION I/S/O MOT. 

TO DISMISS CONSOL. AM. COMPL. 
CASE NO. 10-CV-1959-BTM (BLM) 

 

May 12, 2008. 

44. Attached hereto as Exhibit AQ is a true and correct copy of excerpts of Arena’s 

Form 10-Q for the period ending June 30, 2008 (without exhibits), filed with the SEC on August 

11, 2008. 

45. Attached hereto as Exhibit AR is a true and correct copy of excerpts of Arena’s 

Form 10-Q for the period ending September 30, 2008 (without exhibits), filed with the SEC on 

November 7, 2008. 

46. Attached hereto as Exhibit AS is a true and correct copy of excerpts of Arena’s 

Form 10-Q for the period ending March 31, 2009 (without exhibits), filed with the SEC on May 

11, 2009. 

47. Attached hereto as Exhibit AT is a true and correct copy of excerpts of Arena’s 

Form 10-Q for the period ending March 31, 2010 (without exhibits), filed with the SEC on 

May 7, 2010. 

48. Attached hereto as Exhibit AU is a true and correct copy of excerpts of Arena’s 

Form 10-Q for the period ending June 30, 2010 (without exhibits), filed with the SEC on August 

9, 2010. 

49. Attached hereto as Exhibit AV is a true and correct copy of Arena’s press release 

dated June 2, 2010. 

50. Attached hereto as Exhibit AW is a true and correct copy of Arena’s press release 

dated December 22, 1010. 

I declare under penalty of perjury under the laws of the United States that the foregoing is 

true and correct.  Executed this 30th day of December, 2011 at San Diego, California. 

/s/ Ryan E. Blair  
Ryan E. Blair 
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Rat Carcinogenicity Study 
The two-year carcinogenicity study in Sprague-Dawley rats evaluated lorcaserin at doses of 10, 

30 and 100 mglkg, and included a vehicle control. The high dose groups consisted of75 

rats/sex, with other dose groups consisting of 65/sex (Table 2). The toxicokinetic (TK) groups 

were used to measure drug exposure and were dosed for 52 weeks. Due to the emergence of 

mammary tumors in the study, several TK rats were dosed an additional2 to 4 weeks to allow 

for serum analysis of prolactin and estradiol and for immunohistochemical staining of prolactin. 

Table 2: Group assignments for 2 year tat carcinogenicity study 

Group Assignments 

Group Dose Level Number of Animals 

Number (mg/kg/day) Male Female 

Main Study 

1 Control (C) 0 65 65 
2 Low dose ILDl 10 65 65 
3 Mid dose (MD) 30 65 65 
4 High dose (HD} 100 75 75 

Toxicokinetic 

5 0 6 6 
6 10 15 !5 
7 30 15 15 
8 100 15 15 

Drug exposure in rats substantially exceeded that achieved in mice (Table 3). Drug exposure in 

male rats achieved a 5x, 17x, and 55x multiple at the LD, MD, and HD compared to .the clinical 

dose. Exposure in female rats was higher, achieving a 7x, 24x, and 82xmultiple ofthe clinical 

dose. 

I 04-week Rat Carci 

Study 

Dose,mg/kg 

I 0 (LD) 

30 (MD) 

I 00 (HD) 

5x 7x 

17x 24x 

55x 82x 

Exposure multiples calculated as AUC exposure in rats divided by average AUC exposure 

of the clinical dose of lorcaserin, I Omg BID, 1.02 ug*h/rril AUC 

Rat Tumor Findings 
A summary of tumors associated with lorcaserin in rats is presented in Table 4. Of particular 

. note, the combined incidence of mammary adenocarcinoma and fibroadenoma increased at all 

doses in females and in the mid and high dose males. Numerous other tumors were observed in 

male rats but not in female rats. These include tumors of the brain, peripheral nerves 

(Schwannoma), skin and subcutis, liver, and thyroid. 
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Historical control data for mammary tumor incidence in SD rats for study site 
(compiled from 11 studies, conducted 2002-2007) 

Mammary tull!or type Range Average 

Males 
Adenocarcinoma 0-2% 0.3,% 

Fibroadenoma 0-3.3% 0.9% 

Females 
Adenocarcinoma 8.3-37% 24% 

Fibroadenoma 22-54% 36% 

The FDA's risk assessment is based on the combined incidence of mammary fibroadenoma and 

adenocarcinoma, and is not substantially swayed by the argument that statistically significant 

malignant adenocarcinoma was confined to high dose females. As demonstrated in Figure 4, the 

number of deaths caused by mammary tumors increased in females at all doses, not just the high 

dose, and mean survival time for females with mammary tumors {latency) decreased with a:n 

increase in lorcaserin. As the dose of lorcaserin increased, the more females died of mammary 

tumors and at an earlier time at all doses. Confining the analysis to the final incidence of 

mammary tumors without consideration of tumor-related mortality is not justified. Among the 

deaths attributed to mammary tumors, approximately I /15, 6/31, 14/43 and 10/68 deaths were 

attributed to fibroadenoma in the control, LD, MD and HD female rats, respectively, suggesting 

that fibroadenoma as well as adenocarcinoma were fatal. 

Figure 4: Deaths of female rats related to lorcaserin-induced mammary tumors. 
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