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1 PRODUCT DEVELOPMENT RATIONALE

1.1 Introduction

Sttxttgliplin is ti highly potent, s‘elet;tiv<:, re\«'ersiblt:, and competitive tlipeplidyl peptidase

4 UJPP4] inhibitor. DPP4 is the enzyrne res]3onsil3le for the inactivation of the ineretin

horrnones gltteagon-like peplide—l ((iLP—l] and glueose-dependent insulinotropie

polypeptide (Gll’)l. lneretin horrnoncs are gastrointestinal hormones that increase insulin

secretion in response to enteral stimulation. These hormones contribute to the control of

postprandial glucose excursions in 11 glucose dependent manner, which mitigates the risk

of Iiypoglycemia. in addition to enltanced pestpra-tndial insulin release. GLP-l also

reduces glueagtan release from the pancreatic tut-cells. thereby reducing hepatic glucose

prc-dt1e[ion.3 This effect is also gluetJse—dependent, such that when plasma glucose is
. . . 3

normal or low, the ct)1lI1it:r—t'egtll:;ttm‘_Vlesptittse of glueagon release is not !I't‘Ip'ct1rt:(_l.

Type 2 diabetes mellitus ('l‘2DM] is a common chronic metabolic disorder that can lead

to sttbstantial morbidity and increased mortality rates. Data from the Diabetes Control

and (_.‘omplieatiot1s Trial; {in ‘type I diabetes) and the United Kingdom Prospective

Diabetes Slutlys (in type 2 diabetes) compared intensive with standard glucose

l1]al1E1gC111Cl1t and showed a reduced risk of complications with improved glucose control

as measured by glycosylated hemoglobin (AICJ. These results have established tight

glttcose control as a lttttdainetilal component in the management oidiabeles. In spite of

the availability ol'tt number 0l'dilTere11t atntiliyperglyceniic classes ol'agenLs__ IdCl'Ii{:2VCT‘i1Ct‘Il

of AIC targets remains .~¢.uboptim:-1|.{i Many available treatments are associated with

undesirable side effects including increased risk ofhypoglyecmia, weight gain, or edema.

wltieii present barriers to their use and acceptance. As a consequence, there rernains the

need to identify additional effective, safe, and well-tolerated ttntihyperglyceniie agents [(3

help patients achieve and sustain target giycemic levels.

Saxagliptin is intended to improve glycemic control for patients with TEDM:

I as menotherapy as an adjunct to diet and exercise:

.'3tp_t';re‘Jr-.-“g V3.0 5330027/:-37 1.0
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I in combination with I1ict'lbt'|nin._ a thiazolidincdione {TZD), or a sulfonylurea (SU}

when the single agent alone, with diet and It'.X(:'l‘L‘i5€ does not provide adequate

glycemie control: and

I as initial combination with mc[fo1'n1in._ as an adjunct to diet and exercise, when

treatment with dual saxagliptin and metformin therapy is appropriate.

The proposed usual clinical dose is 5 nig once daily. The recommended dose is 2.5 mg

once daily in subjects with moderate or severe renal impairment, and cnd—stagc renal

disease requiring hemodialysis.

1.2 Overview of Clinical Development Program

1.2.1 Overview

All studies described in this document were performed in accordance with the principles

of Good Clinical Practice (GOP). The saxagliptin clinical program is considered

concordant with EU and US guidelines on developing treatrrients for TZDM. Hi"

The Clinical Pharmacology program consisted of 24 studies in 673 subjects, 620 of

whom were dosed with saxagliptin (see Table l and Table 2 in Module 2.7'.2).g

Ascending dose studies, hiopharmaccutical studies, a thorougli correctccl QT interval

[QTc) study, and studies to investigate various clinical findings were conducted. Drug-

drug, interactions with saxagliptin and other antihyperglycemie agents, drug inetabolizing

enzyme inhibitors and probe drugs, as well as with other drugs commonly used in this

patient population were evaluated. 'l‘he pharniacokinetics oi‘ saxagliptin was assessed in

relation to age. gender, hepatic impairment, and renal impairrncnt, and severai studies

have investigated the phannaeokineties of saxagliptin delivered in various fomiulations.

In addition. a population pharmaeokinctic analysis was performed.

1.2.2 Phase 3 Dose Evaluation

In the Phase 3 [}l'DgI"ctI‘l‘l, saxagliptin doses of 2.5, 5, and I0 mg administered once daily

were evaluated to hilly characterize the efficacy, safety, and benefitrrisk profile of

sax-agliptin within the dose-response range established in Phase 2. In addition, the

potential 1lSCfillT1CS-S of titration of saxagliptin as monothcrapy, tising a starting dose of

IO

.'3;p_r;rc‘.n=.-i V3.0 5330027/:-37 1.0
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2.5 tng, was ex-a1'nincd. 'l'he rationale for selectiiig the dose range and dosing interval for

Phase 3 was based on an integrated assessrnent ofeffieacy, pharrnaeodynarnie. and safety

data generated from subjects exposed to saxagliptin in Phase 1 and 2b studies. The main

conclusions from t]1c i11Legratcd assessment were the following:

I The largest effect on glyecmic control was generally seen at a tlosc of 5 or 10 mg.

with no apparent increase in efficacy at doses higher than I0 mg.

I The largest effect to inhibit plasma DPP4 at trough was seen at a dose of IO mg, with

no apparent increase in inhibition at doses higher than 10 mg.

I Significant inhibition of plasma DPP4 activity was seen at lhc [rough of the dosing

interval, ie, 24 hours after dosing ofsaxagliplin 2.5, 5, and l{)n1g.

I Saxagliptin doses in the range of‘ 2.5 to 10 mg were associated with potentiation of

postprandial GLP-l and reduction in excursion of postprandial glucagon.

I lJost:—relatt:tl reduction of absolute lymphocyte count was t)l.‘J£-{.(:1'\£Ef(l that was most

apparent at doses of saxagliptin greater than or equal to 20 rng.

The saxagliptin 5 mg dose was generally associated with maximal efficacy in the

Phase 2h study, with no improvement in efficacy at [0 mg. Thus, saxagliptin 5 mg served

as the anchor dose in the Phase 3 program. The saxagliptin 10 mg dose was studied to

provide additional safety i|1’r'orn1:Ition at a higher dose and to assess whether incrernenial

efficacy of a higher dose would be observed during long-term treatment beyond 12 weeks

or in other settings besides monotherapy. The saxagliptin 2.5 mg dose was included to

explore the lower end of the dose range. Strict rescue criteria were incorporated in the

Core Phase 3 studies to permit additional glucose lowering treatment in the event that

subjects experienced poor glycemie control as the clinical studies progressed.

1.2.3 Phase 2b and 3 Clinical Development Program

The Phase 2b and Phase 3 worldwide clinical development program in TZDM included

eight stticlios in which 4607 subjects were randomized and treated. 01' these, 3356

subjects 1'eceivcd douhle-hlind saxagliptin [Table |.2.3); an additional 66 suhjeets

received open-label saxagliptin [0 mg in Study CVIBIOI l. A total of [459 suhjeets

received saxagliptin for more than 48 Weeks, including 344 who received saxagliptin 10

mg. twice the recommended usual clinical dose [Table l.2.3A of Module 2.7.4_“).m The

eight Phase 2b.r’3 studies included one 12-week Phase 2b dose-finding study“. one I2-

ll

.'3tp_t';ro‘Jr-.-‘L V3.0 5330027/:-37 1.0
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week Phase 3 mechanism of action study”. and six Phase 3 studies with final data from

the 24-week sho1't—lerm treatment period. In the six Phase 3 studies (1'efe:1'ed to as the

Core Phase 3 studies). 4148 subjects with 'l'2F)M were randomized and received study

dnlg. 302] efwhoin were treated with saxagliptin. All controlled studies in subjects with

TZDM used a randomized, double-blind design.

Interim leng—term data I‘rom the Phase 3 studies are also included in the submission,

Table 1.2.3: Summary of Controlled Phase 2b-3 Clinical Trials

Study No. Study objectives Ramlnmized Duration shm't- Saxagliptin (mg) dosage
[Population] and treated term

subjects (total)
All I Saxa

M onotherap)-' placebo-controlled

CV1 8 I 008 Dose-ranging 423 I 315 I2 weeks 2.5. 5. It}, 20. or -‘L0 QD
safety and efficacy or or
[A] C 6.8%-9.7%) 6 weeks I00 QD

CV/1810] I Saliety and eflicncy 401 I" 306* 24 weeks 2.5, 5, or 10 OD
(A I C ?"/n— I 0%] [206 weeks)

CV1 8 I 038 Safety and efficacy 365 .5 2.9l 24 weeks 2.5. 5. or 2.535 QAM.
(A I (1 7‘i/n- I 0%} (76 weeks) or 5 Ql’.\d

CV1 8 I [J4-I Mechanism of 36 I 20 I2 weeks 5 QD
action (I 16 weeks)

{AIC 6“/ .304)

Add-cm eolnbinatium placebo-controlled

CV1 8 I Ill 3 Safety and efficacy 56:5 I 32%| 24 weeks 2.5 or 5 QT) I-I TZD]
(A I C 7':/..-10.5%) (76 weeks.)

CV1 8 I 0 I4 Safety and cliicalcy 743 .5 564 24 weeks 2.5, 5, or ID OD
(A I C 7‘]/'o- I ll”/cl (ZIIG weeks) (‘I‘I'|l:[rl‘JI'IIlil1)

C\/181040 Safety and cflicacy 768 501 24 weeks 2.5 or 5 QD I - glylrauridel
(AIC 7.5‘?/o-l 0%) (76 weeks)

Initial comhinatian active-eorltralled

CV1 8 I 039 Safety and efficacy I306 » 973 24 Weeks 5 or ID QD I-f-InctI"cn'min]
(A l C ?s"'/'o- l 3°/pl [76 weeks) or II] mg QT)

"' an additional 66 subjects received open-label saxagliptin in Sttldy CVI 8101 I

QD — once daily, QAM —- once daily ll'llI1C morning, QPM — once daily in the evening

]'31..

.'3;p_r.-rr,w=.--i V3.0 930027/:37 1.0
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2.5 
Clinical Overview 

For the integrated analyses of safety, data from the Phase 3 mono therapy studies 

CV181011 and CV181038 were pooled. Data from the five placebo-controlled studies 

CV181011, CV181038, CV181013, CV181014, and CV181040 were also pooled 

(Pooled Safety Population) to facilitate the recognition of small safety signals, to better 

understand consistency across the database, to evaluate dose-relationship, and to 

potentially increase the precision of determining the frequency of adverse events. This 

analysis was complementary to the analysis of each individual study. 

Monotherapy studies CV181011 and CV181038 emolled drug naive subjects who were 

randon"lized to receive saxagliptin monotherapy 2.5 mg, 5 mg, 10 mg (CV181011 only) 

or placebo once daily in the moming.
13

'
14 

Study CV181038 also included a 5 mg 

saxagliptin group with evening (PM) dosing as well as a saxagliptin titration group (2.5 

to 5 mg). Sixty-six subjects with screening AI C > 10% and ::::: 12% were enrolled into a 

saxagliptin 10 mg open-label cohort in Study CV181011 (not represented in Table 1.2.3). 

Subjects randomized to placebo who completed the short-term treatment period without 

requiring rescue therapy were given double-blind metformin in the long-term periods of 

both studies. 

The add-on combination studies were conducted in subjects who had inadequate 

glycemic control despite current therapy with SU, metformin, m TZD. In Study 

CV 181040, subjects who had inadequate glycemic control despite current therapy with a 

submaximal dose of SU were randomized to saxagliptin 2.5 mg or 5 mg or placebo in 

combination with an intermediate dose of glyburide. In this study, saxagliptin in 

combination with a fixed, intermediate dose of glyburide was compared with titration to a 

higher dose of glyburide plus placebo. 15 In all treatment groups, glyburide could be 

down-titrated once during the 24-week study period due to hypoglycemia as deemed 

necessary by the investigator. In Study CV181 014, subjects who had inadequate 

glycemic control despite current therapy with metformin were randomized to saxagliptin 

2.5, 5, or 10 mg, or placebo, in combination with metformin.16 In Study CV181013, 

subjects who had inadequate glycemic control despite current therapy with a TZD were 

randomized to saxagliptin 2.5 mg or 5 mg or placebo, in combination with a TZD.
17 

In Study CV181039, drug naive subjects who had inadequate glycemic control with AlC 

8%-12% were randomized to saxagliptin 5 or 10 mg in inital combination with 

13 
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Clinical Overview 

metformin 500 mg, to saxagliptin 10 mg monotherapy, or to metformin 500 mg 

monotherapy. 18 In the saxagliptin 5 mg and 10 mg plus metformin groups, and in the 

mettonnin alone group, mettormin could be titrated upward to a maximum of 2000 mg 

per day. 

These six studies in subjects with T2DM (Core Phase 3 studies) provide the primary data 

in support of the efficacy and safety of saxagliptin. 

The efficacy and safety of saxagliptin was established in a broad range of subjects with 

T2DM, including subjects who had inadequate glycemic control on diet and exercise 

alone, or who had inadequate glycemic control on a single oral antihyperglycemic agent 

(metformin, SU, or a TZD). The populations studied had inadequate glycemic control 

with mean baseline AlC values across studies ranging from 7.9% to 9.5% 

(Section 3.1.1.2 of Module 2. 7.3). 19 The geographic scope of the program resulted in a 

diverse population with subjects enrolled from the United States, Canada, Mexico, 

Europe, Latin America, and Asia. Several subpopulations classified by age, gender, race, 

and ethnicity were well represented in the clinical program. While only a small number 

of subjects:::>: 75 years of age at the time of randomization participated in the Core Phase 

3 program, amounting to 59 subjects ( 1.4%) overall, subjects :::>: 65 years of age were well 

represented in the clinical program, comprising 634 (15.3%) of subjects (see Appendix 

3.5 of the Integrated Summary of Efficacy). As the long-term extensions extend to 204 

weeks in two ongoing studies, additional experience in subjects :::>: 75 years will become 

available in the ongoing program. Saxagliptin has not been evaluated in subjects below 

18 years of age, in subjects treated with insulin, in immunocompromised individuals (eg, 

subjects who have undergone organ transplantation or were diagnosed with human 

immunodeficiency virus), in subjects with congestive heart failure defined as New York 

Heart Association (NYHA) stage Ill and IV and/or known left ventricular ejection 

fraction of ::5: 40%, or in pregnant or lactating women. Saxagliptin, in repeated dosing, has 

not been studied in subjects with clinical evidence of active liver disease or with alanine 

aminotransferase (ALT) > 2 times the upper limit of normal (ULN), in subjects with 

severe and end-stage renal disease, or in subjects receiving potent CYP3A4 inhibitor or 

inducer agents. 

14 
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The quality of data collected and analyzed was monitored according to the Sponsor’s

Standard Operating Procedures. Issues that might have affected data quality or study

conduct were dealt with appropriately. Two primary issues that potentially could have

affected data quality are described below along with their resolution.

ll

2}

1.2.4

Glucose in excess of the intended 75 g dose was ingested in :3. number of oral glucose

tolerance tests [O(}TTs) in Studies CVl8l()38, C\/181039, and CVl8|(l4{). Data

from these ()(i'l"l" procedures, affectittg a total of 382 subjects, were excluded from

the efficacy analyses. This error primarily impacted the efficacy results in Study

CVI 81038 by titrthcr reducing the sample size in this relatively small study.

Because of a government—issued suspension on all export of biological samples from

Russia over several weeks, a laboratory in Moscow was designated as an emergency

central laboratory for all investigative sites in Russia. This situation affected Studies
CV] 81038 and CVl8l039. For the laboratory parameters used in efficacy analyses.

the samples were frozen during the export suspension and held for subsequent

analysis at the central laboratory. Hence-._ any efficacy laboratory parameter anaiyzed

at the emergency central laboratory was not utilized in the statistical efficacy

analyses; only results from samples analyzed at the protocol specified central

laboratory were utilized. Tlicreforc, this local suspension of lab shipments had no

impact on the efficacy results of‘ the studies. For hematology and urinalysis

paramet.ers, the values obtained front the emergency central laboratory were used in

analysis. The eentlitions for use of these values and the need for sensitivity analyses

on these parameters based on the number of specimens analyzed at the emergency

central laboratory were prc-specifier! in the study Statistical Analysis Plans.

Ongoing Studies

Three Pliasc 3b studies ofsaxagliptitt in TZDM have recently been initiated (Table l.2.-4).
No data are available for inclusion in the current submis.-;iot1_

Table 1.2.4: Summary of Ongtiing Clinical Trials in Type 2 Diabetes

Study No. Study objective (Population) Randomized Duration S-axagliptin
and treated sI1m't-term {mg} dosage

subjects tlulal)
(planned)
All a‘ Sara

CVLSI 054! Safety and efficacy of saxagliptin in 83):‘ I 4| 9 52 weeks 5 mg
D] 680C000{)l combination with melfonitin t [04 ( - Inetformin

compzired with SU in combination weeks) [R]
with metlermin

(AlC’ 6. “A;-I0"-’.3)

I5
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SIlIll_\-' No. Study ulnjcclivc (Population) R-uulomizctl Duration Samgliplin
and tI'e-ated 5Im|'t-term {mg} dosage

subjects {total}
(planned)
All r’ Sax-.1

CV1 8 I 056 i’ Safety a.mle1‘ficaey of saxagliptin in 7| 0 I 355 18 weeks 5 mg
l)lfiHlJC{l[)l)l)2 combination with meltormin ( ' meI.l'i)rrnin

compared with sitagliptin in IR)
combination with metth rmi n

(A1C' 6.5“/in-10%)

(TVl8lI"D{12 i’ l7.fiL::t (rl".sa¥ag.li['Itir1 t:um|‘iaI‘c:Ll with l6R I’ 34 i2 Weul-is 2.5 mg

D1 68C|C.00007 placebo i11 adult patients with (:12 weeks) {+ lJE.lL'l(gl‘4.'I‘l.1l1d
TZDM and renal impairment medication)

(moderate. severe, and eml—st:tge}
(Alt 7"/i.—lU"/1;)

1.3 Overview of Health Authority Interactions

Key health authority interactions that impacted the saxagliptin clinical development

program are summarized in this section.

At the US Food and Drug Administration (FDA) End-of-Phase 2 meeting [July 2005].

ag1'ee1ne11ts were. reached on the overall exposure in the elinixeal development prograrn, on

the designs of the clinical trials to support intended indications, on the clinical

pliarmaeology program, and on lhe nonelinieal toxicology p1‘ogram.w Corrmients were

received on the design oi‘ the initial combination study (C'.VlXli)39']; :1 revised study

design was approved by the US FDA in February 2006.

In November 2005, the US FDA informed Spoiisors developing DPP4 inhibitors that as a

class, administration of DPT‘-4 inliihitors to ntorikeys was associated with dose and

3' In February 200?, the US FDA

informed Sponsors developing D]’I’4 inhibitors that although the neerotizing cutaneous

duration—dependent neerotizing cutaneous lesions.

lesions had not been observed in liumans, symptomatic. edema oi‘ the l1and:-;;’l'eet and

laboratory abnormalities had been observed in human subjects}: The US FDA advised

all Sponsors that subjects should be closely lnonitored for similar, potentially drug

related, findings. Bristo|«Myci's Squihh (EMS) and Astra7.eneea (A7) developed

additional case report forms to monitor events of special interest (skin lesions, selected

ll’)
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infections, lymphopcnia, tliromboeytopcnia, and localized edema), that were submittetl

and approt-‘ed by [he US FD/\.23’24

The saxagliptin clinical prograrn was re\-'iewed by the Committee For Medicinal Products

for lluman Use (CHM?) through the Scientific Advice Procedure. A Discussion Meeting

was held on Fehrt1an_r 26, Ztltl? and Final Written Advice was received March 22, 2007.

The CIIMI’ Seieittirie Advice Working Party LS/XWP] prmridccl feedback on the design

of an add-on aetive—eontrol|.ed study. This study, Dl68t)COU[)0l /' CV] 8 I 054, is currently

ongoing and is generally concordant with Cl-IMP SA\VP Advice. In addition, Cl-TMP

SAWP commented on study designs For the ongoing studies CVIS I (J l 3, CVIS l 039. and

C\/181040. Finally, CHMP SA'WP commented that the current safety—|1andling plan

iinplcmciltcd in Phase 3 was thorough and adequate.

The Format and content of the US NDA was agleetl at the US FDA pre-NDA meeting

(November 2007). and the agreement on the exposure by indication was retiI1cti.25

2 OVERVIEW OF BIOPHARMACEUTICS

Sax agliptin is a Hiopharmaeetltics tflassifiealioit System (HUS) (flass lll compound (high

solubility, low permeability based on L‘.aeo—2 and Parallel Artificial Membrane
2t3.'E7.7

Perrneahilily Assay inLriI1sit': permeability assay data), '8 but it is well absorbed in

humans {at least '?5%).Eq suggesting it is a borderline BCS Class I compound (high

soltlbilityfhigh permeability). Biopharmaeetttics stttdies in the saxagliplin program

examined the relative bioavailability of the capsule fo1'i11t1lations used until the end of

Phase 2b l..'0l‘t‘lpE1I't'.‘.'£l to the Phase 3 tablet forniulations. In general, the tablet formulation

had earlier and slightly higher maximum plasma concentration (Cmax) values for

saxagliptilt cnmpared to the capsule tot't11ulatim1, but the overall absorptiolt was the same

from both formulations and the degree of l)l‘l’4 inhibition prnvitled by each of the

formulations was similar (sec Module 3.7.l for a suI111naI‘_v oi‘ the StL‘LlZllCS).3U There were

no pivotal hioeqttivalenec studies in the hiopliarmaceutics clinical pliarrnaeology program

since the Phase 3 tablet Formulation is very similar to the proposed marketed t"ormulation_.

di'l"1"erint_1 only i11 color and ernbossing with the tablet strength and product code.

I?
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Atlrninistration of 10 mg saxagliptin in the clinical tablet forrnnlation with a high—fat.

meal resulted in no change in saxagliptiri Crnax and a 27".: increase in area under the

plasma concentration-time curve (AUC] compared with the tiastetl statefsl These changes

are not clinically meaningful. and saxagliptin is proposed to be administered without

regard to food.

3 OVERVIEW OF CLINICAL PHARMACOLOGY

3.1 Pharmacokinetics

The pharmaeokineties of saxagliptin and its major metabolite, EMS-51084‘), have been

well characterized {see Module 2.7.219 Saxagliprin was rapidly absorbed after oral

administration, with maximum plasma concentrations usually attained within 2 hours

after dosing. Mass balance and metabolic profiling data suggested that saxagliptin is

completely absorbed following an oral dose in humans. Saxagliptin is eliminated via both

metabolic and renal pathways, while renal excretion is the primary elimination pathway

for EMS-510849. Based on their renal clearance \='aluC5, saxagliptin renal elimination

occurs via :1 conibination oi‘ glomerular lillralion and net tubular secretion, whereas

EMS-5lU849 appears to be only filtered.

Saxagliptin was rnetabolized primarily by cytochrome P450 3A4.="3A5 (CYPSA) to an

active major metabolite. BMS-510849. l3MS~5lO849 was also demolistratcd to be a

reversible, selective, competitive DPP4 inhibitor. half as potent as saxagliptin. Systemic

exposure values for the metabolite were between 2- and 7—t1'rnes higher than those of

saxagliptiii.

Plasma exposure for saxagliptirt and FiMS—5I084-9 increased in proportion with the

saxagliptin dose over and beyond the saxagliptin therapeutic dose range. No appreciable

accumulation was obscured. upon repeated once-daily dosing at any close up to 400 mg

once daily [QD). No dose~ and time~dcpendcncy was observed in saxaglipzin clearance

over 14 days of once—daily dosing with saxagliptin at doses ranging from 2.5 to 400 mg.

Food had no nieaningful eflect on saxagliptin pl1at'n1aicoki.11eties.

I8
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3.1.1 Drug-Drug Interactions

No clinically meaningful d1'ug—dIug interaction has been iclelitified in the saxagliptin.

clinical development. program (Section 2.4 of Module 2.7.2).Q

The in vitro protein binding of isaxagliptin and its ma_jo1' metabolite in human serurn is

below measurable levels. Therefore, the propensity of saxagliptin to be involved in

clinically rneaniiigful drug-drug interactions mediated by plasma protein binding

displacement is very low.

Saxagliptin and EMS-SIDS49 neither inhibited CYPIAZ, 2A6, 2B6. 2C9. 2Cl9, 2176.

2151, or 3A4, nor induced CYPIA2, 2B6, 2C9, or 3A4 in vitro. 'T|1erei'ore, saxagliptin and

its major metabolite are unlikely to aiter the metabolic clearance of co~administered drugs

that are metabolized by these enzymes.

The phannacokinetics of mett‘ormin, glyhuride. piogiitazunc. digoxin. sirnvastatin.

tliliiazem, or ketoeonazole were not meaningfully altered by saxagiiptin. The

ph;-irmsieokinelics of saxagliprin, HMS-5|t)849. or the exposure to the total active

components of saxagliptin (parent — metabolite considering relative ditTei'enees in

potency of DPP4 inhibition) were not meaningfully altered by rnetforniin. glyburidc.

pioglitazone, digoxin, omeprazole. aluminum hydroxide + Inagnesium hydroxide +

simethieone eomhiliation, l“£1fl‘IOtl(lit1C, simvastatilt, diltiazem, or ketocona7o|e_ Therefore.

saxagliptiii is not expected to affect the pharmacokinetics of eo—administcred drugs

metabolized by CYPZCS. CYP2C9 or CYP3A4/5, or those that are transported by P—gp

or hOL‘.'l'—l or -2.

The effects of CYI’3A4i'S inducers on the pharmacokinetics of saxagliptin have not been

studied. The co-«admiiiistration of saxagliptin and CYl’3A4r'S inducers may result in

decreased plasrna concentrations of saxagliptin. A drug-drug interaction study of

saxagliptiii and rifampin, a potent CYP3A4f'5 ittducel‘, is currently ongoitlg.

I9
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3.1 .2 Special Populations

TZDM, body mass index (_BMI], gender, age, race, hepatic impairment, and mild renal

insufficiency had no clinically meaningtiil effects on the pharmaeokinetics of saxagliptin

or BMS—5l0849 (Section 2.3 of Module 2."/'.2).q

Renal excretion was the primary elimination pathway for systemic saxagliptin and

BMS-SIUB49 {Section 2.3.2 of Module 2.7.2:)? Based on renal clearance values.

saxagliptin appeared to undergo active renal excretion, whereas BMS-5l0849 appeared

to be only filtered. In subjects with mild renal iitsuftieieney (ereatinine clearance 50 ~

80 rnLi'min), AUC values of saxagliptin and BMS—510849 were 16% and 67% higher,

respectively, compared with liealthy subjects with nonnal renal Function I‘ol]owin_t:

administration ot'z1 single l0 mg, dose of saxagliptin. These differeiiees are not considered

to be clinically nieaiiitigful, and no dosage adjustment is proposed in subjects with mild

renal impairment. in subjects with moderate (ereatinine clearance 30 to 50 mLx'min] and

severe renal impairment (ereatinine clearance «:30 rnL/min), AUC values For saxagliplin

andfor H'MS-510849 were generally geater than 2-fold higher than the AUC values in

healthy subjects. Saxagliptin 2.5 mg is the dose recommended in patients with rnoderaite,

severe. or end—sI:ugL: renal disease requiring liernodialysis. This dosing regimen is

designed to maintain systemic exposures to saxagliptin and BMS-510849 within the

10 mg OD long-term safety experience. while providing a glyectnic-control benefit

similar to that attained with 5 mg in suhjects with normal renal function.

3.2 Pharmaeodynamics

In subjects with TZDM. adrninistration of saxagliptin led to inhibition of l)l’l‘-4 enzyme

activity for a 24-hour period {Section 3.5 of Module 2.7.2)_9 After an oral glucose load or

E1 meal, this DPP4 inhibition resulted in a 2- to 3-fold increase in circulatittg levels of

active GLP~l and GIP, decrease in glueagon eoneentralions, and increasing

responsiveness of insulin release to glucose, resulting in higher C-peptide and insulin

concentrations. The rise in insulin and the decrease in glueagott were associated with

lower fasting glucose concentrations and redueecl glucose excursioli following an oral

glucose load or :1 meal.

20
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Over a dosing range of 1 to 400 mg once daily, sax;-igliptin inhibited I)'i’l’4, as measured

by plasma DPP4 activity. for at least a 24-hour period. Maximal mean plasma DPP4

inhibition ranged f'I‘om 86% of pre-dose Values with saxagliptin 2.5 mg to 97% after 400

mg of saxagliptiii. Maximal plasma DPP4 inhibition did not appear to change

substantially upon repeated once daily dosing with any dose ofsaxagliplin and the extent

of inhibition was similar in healthy subjects and subjects with TZDM. DPP4 inhibition at

trough was dose-dependent with higher doses providing longer periods of maximum
“-2.13 *-

DPP4 inliibition.‘ ' "4 The hall‘-lil'e oi‘ plasma DPP4 inhibition i'ol|owing a sztxagliptiii
. . . . 35

5 mg dose was 26.9 hours, which supports a once-daily dosing regimen. Saxagliptin

eonsisrrently decreased both post-prandial and fasting glucose across the Con; Phase 3

studies. demonstrating a continued phannaeodynamie el“f'eet over the 24 hour period

following nnee—daily dosing. lnhibition oi‘ DPP4 activity with long-term dnsiiig oi"
. _ . . . 3r

saxagliptin was maintained after 50 weeks of treatment. 3

Treatment with saxagliptin led to an approximately 2- to 3-fold increase in circulating

levels oi" active GLP—l and higher C-peptide and insulin concentrations Following a

mixed meal stimulus.“ Consistent with this finding, saxagliptin increased pancreatic [3-

eell responsiveness to glucose in both the fasting and post—prandia1 state, leading to

enhanced insulin secretion and glucose dis-‘.posal {FlgL1fC. 3.2}.l3 Further. Saxagliptin also

lowered postprandial glucagon conceiillatiotis, tlierehy counteracting the paradoxical

increases in glueagon secretion following meals that are commonly observed in subjects

with TZDM. Increases in _Q_lllL‘.E.l_L{UI1 secretion stimulate hepatic glucose production and

contribute to the glyeemie dysregulation observed in subjects with T2l')M.3?

21

.'3;p_t';ro‘.n'-.-‘L V3.0 53300274-.77 1.0

Page 21 of 64

kozikowj
Sticky Note
None set by kozikowj

kozikowj
Sticky Note
MigrationNone set by kozikowj

kozikowj
Sticky Note
Unmarked set by kozikowj



Page 22 of 64

Saxagliptin 2.5
B M S-4”/7i I 8 (.'| i nical {)\-'c1'vicw

Figure 3.2: Insulin Secretion Rate During llyperglycemic Clamp in

Conditions of Fasting [II—l80 min utcs) and Post-OGTT (I80-

48{l min utes) at Baseline and Week 12 {LDCF}
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4 OVERVIEW OF EFFICACY

Data. establishing the clinical efficacy of suxagliptin are based on six Core Phase 3

stttdies: twn morinthcivapy placebo-cnntmiled studies, three z1dc|—(m placchmcnntrullcd

studies (add-on to metiljrmin, SU, and TZD], and one study where sax-agliptin was given

as initial treatment in combination with metfo1'1'nin.

4.1 Methodology

In all studies. change fnom baseline to Week 24 in AIC was the primary eflicacy

endpoint. AIC is a well accepted primary endpoint in clinical trials evaluating

compounds for the treatment of liyperglycemia in subjects with T2DM.7‘S In subjects

with T2DM, EL number 0!" glycemie endpoints, including /\lC. iitsting p|a1sn1a glucose

(FPO), and I20-minute postprandial glucose (PPGI concentrations. are directly correlated

22
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with adverse 011tC0l'I'ICS.'l83q Data from the Phase 2b and 3 clinical studies show that the

saxagliptin 5 mg dose provides clinically meaningful glucose lowering ettieaey as

refleetetl i11 these parameters.

The primary analysis was conducted on the Randomized Subjects data set, defined as all

randorni7erl suh_j eets who took at least one dose of doilble-hlind study medication and had

a baseline and at least one post—ranclomization /HC measurement. Missing values were

imputed by last observation carried forward (LOCF) methodology. For subjects requiring

rescue treatment with an additional oral anti-diabetic agent, the efficaey value obtained

most recently before rescue was carried forward in the analysis. Secondary endpoints

included change l"roIn baseline to Week 24 in FPG and PPG AUC, as well as the

proportion of subjects achieving therapeutic glyccmic response, tlcfiticd as AIC '5 7% at

Week 24 (in accordance with the currently recommended glyeemie target from the
. . . . 4)

/\merican Diabetes Association l).

For efficacy analyses. data fiom the studies are presented individually to show

consistency of results across studies. In addition, monotherapy data were pooled to assess

cflieaey and the live placebo-controlled studies were pooled to assess consistency of

efficacy in subgroups (Section 1.5.2 of Module 2.7.3].l9

The long-term efficacy ol’ saxagliptin treatment was assessed by the effect on glycemic

parameters {primarily AIC) over time in the Randomizetl Sulticets data set. The long-

term effect on glyeemie control was also evaluated using two additional data sets: 1) the

Completers data set. defined as subjects who completed Week 24 without rescue and 2)

the Responders data set. defined as subjects who achieved therapeutic glycemic response

of AIC < 7% at Vtieek 24 without heing rescued. Ftfieaey data obtained after the

initiation of rescue therapy were excluded from the analyses to avoid confounding the

results by the addition ofreseue medication.

In the two Phase 3 rnonotherapy studies (CVIBI OH and CVI 81038) and in the initial

combination with mctformin study (C\/181039]. subjects were required to be treatment

naive upon study entry; stlbjccts receiving, chronic antihypc1‘glyeet‘nic therapy before

enrollment were not eligible. Similarly, in order to enroll in the add-on to metformin

[C\/181014) study. subjects were required to be on a stable dose of mctforrnin (and no

other ?ll‘llll1y]'JCl'gl)'CClTtlC therapies] before study entry; analogous cotidilions were
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required for subject eligibility into the add-on to '1"Z.D and SU studies [L'.‘Vl8'l0l3 and

CVISIO-40 - note that subjects entering CVl8'l040 were switched from their stable.

submaximal dose of SU to 7.5 mg open-label glyburidc upon entering the lead-in period).

Tl1ese requirements:

]] minimized the need for extended washout and stabilization periods. since the addition

or subtraction ofmedicatioiis at study entry were not allowed; and

2} reduced the potential confounding effects associated with changes in treatment

regimens instituted at study entry.

The efficacy of stncagliptin was established in a broad range of subjects with TZEDM.

enabling analyses in representative subpopulations. The range of endpoints in the studies

also enabled exainination of saxagliptin’s mechanism of action. which provided further

context and understanding ot‘saxag|iptin’s glucose lowering cffcct.

4.2 Results

4.2.1 Short-term Efficacy

In subjects with TZDM, treatment with saxagliptin for 24 weeks consistently provided

clinically relevant and statistically significant improvements in AIC. Improvement was

seen both in fasting and postprandial glucose. and is compatible with improved [3-cell
function.

Tabie 4.2 summarizes results from Phase 2b.t'3 studies of saxagliptin given as

monothcrapy or as add-on combination treatment to mctformin, TZI‘) or an SU.

Statistically significantly larger reductions from baseline in AIC were seen across all

studies in the suxagtiptiii treatment groups compared with control (Table 4.2 and Figures

4.2A_. 4.21:3, anti 4_2(;‘.). Treatment with 5 mg saxagliptin led to placebo-subtlactctl

adjusted mean changes in A I C that ranged from -0.4-()"n to -{}.83"u. The saxagliplin 5 mg

groups achieved greater reductions. from baseline in AIC than the saxagliptin 2.5 mg

groups in live oi‘ the six studies. There was no consistent cvitleiicc For incremental

efficacy benefit at 10 mg beyond that seen for 5 mg.
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.'3tp_t';rC‘.n'-.-‘L V3.0 53300274-.77 1.0

Page 24 of 64

kozikowj
Sticky Note
None set by kozikowj

kozikowj
Sticky Note
MigrationNone set by kozikowj

kozikowj
Sticky Note
Unmarked set by kozikowj



Page 25 of 64

Saxagliptin 2.5
BMS-4771 18 Clinical ilvcrvicw

‘Table 4.2: AIC, Fasting Plasma Glucose, and Postprandial Plasma

Glucose. Difference I95”/F:Cl| from Placebo in Adjusted Mean

Change from Baseline

Stud)’ Parameter Saxaglipti11 2.5 mg Saxagliprin 5 mg Saxagliplill 10 mg

CV1 8 I 008* Al C*"‘ -0.45 I"-11.78. -0.13] -0.63 I-0.97. -0.29] -0.54 ]-0.85, -0.23]

C\/181011 -0.63 [~1.1.‘.J[). -0.33] -0.64 [-0.93 -0.36] -0.73 [—l.02. —U.-44]

L‘V'18In3x -0.45 [-:1.74, -0.15] -11.40 141.69. -0.12] -

CV. 8101] -0.36 [-0.57, -0.15] -0.63 [-0.84, -0.42] -

CV 81040 -0.62 [—fJ.78, -0.45] -0.77’. [-1183, -0.56] —

CV 81014 -0.73 [—0.92. -0.53] -0.83 [—1.02, -0.63] -0.72 [-0.91 , -0.52]

CV. 81008‘ l*'l‘Ci’“* -13.66 [—25.3[). -1.51] -24.49 [—36.‘.?0. -12.07] -18.72 [-30.2 I . -7.22]

CV 3101 I -20.{'3‘0 [-11.47. -9.73] 44.73 [-25.50. -3.97] -22.81 [~33.79. -1 1.34]

CV’ 81033 -14.7 [-27.2_ -2.3] -1-'1-,[l[-26).:-1-.-1.6] -

C.V.8|0l3 -1l.h[-I9.7.-3.4] -14,5 [-22,7.-fi..'I] -

CV 81040 -7.7 [-14.1-1.1] -10.3 [-|(1.9. —.’-1.8] —

CV.8|0|4 -15.55 [—22.55,—8.S5] -23.28 [—30.2‘),—Ifi.Z‘.7] —.'.’.l.74[—28.8l.—l-4-.(18]

CV 8|0U8* PPG /\UL'** -1295 [-2129, -462] —l6I:I0[—25é$7. -772] -190-1[—269iJ'. -I 1 I7]

CV 8101 1 -6221 [-9570, -2872] -6249 [-9546. -"9521 -743? [-10798, -4076]

CV 81038 -4917 [-3416, -1437] -5130 [-8630. -1630] -

CV 81013 -5159 [-7333, -2935] -6579 [-1-18 26. -4333] —

CV 81040 -5492 [-7122, -3862] -6195 [-7807 -45 84] -

CV 8101-1 -5599 [-789-1. -3305] -6294 [—t.<bU6 -3983] -4845 [—7153. -253 7]

*'l‘l1c duration of study CV I81008 was 12 weeks. all other stutlics warn‘: of 24 weeks du.1'ation. In study
CV 81008, fasting scrurn glucose was analyzed (1-"PG in {Inc utlu-:1’ studies). and l’I’(i ALJC (0-00 min] vms.
mt:z1sLu'cLl after 11 mixed IIIL‘-ill [PPG AUC (0-1 80 min] was mca.~:u1'ccl after an UGTT in lh:-.‘ 01l1c1':;ludir.‘s|.

** A [C (‘Jul FPG (1ngfdL'), PPG AUC [n1g*111in:’dL).

Suurcc: Section 3.3, '.\«1odu1c 2.7.3. I9
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Figure 4.ZA: AIC Adjusted _\-‘lean Changes from Baseline £95"/JCI) at Week

12 (LOCF) — Phase 2 Monntherapy Study CV]8lfl[|8

U
0.0

I

-02

4.00.3 ie} }.AdjMe-anchangea?Week1?(IOCF}inA1EJ{‘;$.) -(I5-01’

in 0'1 J? E!‘

Source: Table [(1.1 .2/\_ 0f1'et1‘:rcnce H

Figure 41.28: AIC Adjusted Mean Changes from Baseline {9S%CI) at ‘Week

24 (LOCF) — Phase 3 Monntherapy Studies
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R.JIIE1a1I;.317\I1aI2CCfl 154-?.5' EDT
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Figure 4.21.": AIC Adjusted _\-‘lean Changes from Baseline £95"/;(."I) at Week

24 (LOCF) — Phase 3 Add-Ill‘! Cembinatinn Therapy Studies
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Similar overall glycemie lowering efficacy was achieved when the saxagliptin 5 mg dose

was given in the morning (QAM) and evening (QPIVI) i11 study CVl8l038. The adjusted

mean AIC change from baseline to Week 24 in subjects who received saxagliptin 5 mg

QAM was -0.66% compared with -0.61% in. subjects who received saxagliptin 5 mg

Qrm.”

The reduction in AJC was largest in the initial combination study with rnetlhrmin

[_C\/181039), which included a treatment naive population with a higher baseline AIC

compared with the other studies in the program {Figure 4-.3D'J. The adjusted me:-in ehange

from baseline in AIC was -2.53% in the saxagliptin 5 mg — metformin group and -2.40%

in the sztxagliptin 10 mg + metforrnin group. with larger reductions in subjects with

baseline /'\lC 2 9% to < 10% (-2.8%) and 210°/in (—3.3%). In the saxagliptin 5 mg +

metfnrmin group, the tiifi"erence (95% (T1) in adjusted mean change fmln ha.~‘.e[ine was

-0.54% (-0.73, -0.35) when eernpared with metfermin rnunotherapy and -0.84% (-1.03.

-0.65} when compared with saxagliptin 10mg rnenotherapy. These differences were
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statistically signifleaiit. Similar decreases in AIE‘ were observed for the szlxagliptin

10 mg + rnctforrnin group when compared with suxagliptin and merfom1in monothcrapy.

Figure 4.2D: AIC Adjusted Nlean Changes from Baseline {')5"uCI) at ‘Week

24 (LOCFJ — Phase 3 Initial Combination Study CVl83tl39

C\.r‘18-1-039

0.0

-1.0

-2.0

Saxa5mg+MET Sam10mg+MET Saxa10mg
MET

Data set: Randeniized Su::aie::1sSaulua. Situll-u.-II!‘ CSRS Tflbil: 7.2.1A
Puzgran-1 Path: P:.'shaverJ.'$a>tag||ps.r Esta-nsl Data .'Clr- cal Ours-v -3tU;'6B\'.n'gfaprvs.|'a1-LRJn Bate: 31|l.iar20DB 15:47.51 ED‘

Reductions in FPG were observed consistently across all studies (Table 4.2"). The impact

of treatment with saxagliptin on FPG provided clinical evidence for improvement in basal

[3-cell function as suggested by increases in HOMA-213. This improvement may have

I‘I.3SLlll.Ct.l from amelioration of glucose toxicity or enhanced basal ineretin action, or

both. "H The proportion ofsubjcets who achieved the prc—specii":cd glyeemic goal ofAl C

<5 7% was larger in the Saxagliptin treatmeI1l groups conipared with the control groups

(Table 3.2.].2C and 3.2.2.2B of Module 2.7.3_).ll' As was obsewed for the primary

efficaey endpoint, the greatest effect on the endpoints of FPG and the proportion of

subjects who achieved AIC < 7% was most frequently seen at the 5 mg saxagliptin dose

eornpared with 2.5 mg, without consistent evidence for incremental efficacy heneflt

beyond that seen fi_1r5 mg at [0 mg.
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There was a decrease from baseline t.o Week 24 in PPG AUC in the saxagliptin treatment

groups compared with placebo {Table 4.2). Similar benefits were observed for the PPG

levels measured at l2O minutes after standard oral glucose challenge [Tables 3.2.l_2.E.

3.2.2.2D, and 3.2.3.2D of Module 2.73).” Greater decreases in l’l‘G AUC were seen at

the 5 mg saxagliptin dose compared with 2.5 mg in all studies, without consistent

evidence For incremental efficacy benefit beyond that seen for 5 mg at the i0 mg dose.

The reduction in PPG AUC with higher insulin and C-peptide concentrations during a

standard oral glucose challenge provides clinical evidence for the effect ofsaxagliptin on

[5-—ccll function. These findings are consistent with the proposed mcehaiiisin of action of

saxagliptin. which is thought to enhance incretin action leading to augmentation of

glucose-dependent insulin secretion. Iinprovenient in glucose sensing by the oz-cells may

also have contributed to this o|)servation,2 as demonstrated by a greater decrease from

baseline in postprandial glucagon concentrations at Week 24. an effect reported for other
. . . . . . . 42 43
incretin nmnetics and DPP4 inhibitors. ’

The placebo-subtracted reduction in AIC was smaller in Study CV'13l038 than in Study

CV18] 01 l. While the adjusted mean changes from baseline to Week 24 in Al C observed

with the four saxagliptin treatment groups in CVI 3 I 038 (-0.61% to '0.TEl:l/ll) were larger

than those observed in CVl8l0l l. the adjusted mean change from baseline in AIC of

-0.26% in the placebo group in CVl8l()38 was larger than observed in CVl81Ul l. The

protocols specified that subjects were to receive exercise and dietary instruction as per

local guidelines throughout the study. The reduction in AIC as well as the moderate

reduction in weight observed in the placebo group (1.3 kg) in CVl8l038 supports the

notion that the diet:-my and exercise intcweiition were followed by subjects in this group.

Adherence to diet and exercise intervention in the context of a low /\lC‘. and Fl‘(i at

baseline may have also lessened the additional /\lC reduction induced by saxagliptin,

particularly giveii the glucose—dependent mechanism of action of DPP4 inhibitors. The

mean FPG at baseline was lower in CVl8li)38 {I62 tug/dL) than in CVISIUI I

(I 75 mg!’clL}.

Based on evaluations of AIC reduction in multiple subgroup populations, treatment with

saxagliptin consistently demonstrated a beneficial antihypcrglycemie et'feet across

subgroups ofdcinograpliic and baseline diabetes characteristics (cg. age. gender. race, see

Section 3.3 of Module 2.'?.3).m Saxagliptin produced greater reductions in AlC from
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baseline for subgroups with highcl‘ baseline A] C, typical oftlrugs used for the treatmeiit

of diabetes.

There were clinically rneaningful reductions in AIC for monotherapy and combination

therapy groups regardless of age. comparing subjects 4 Q15 and 2 65 years. While the

number of subjects I: 75 years was low (1 .4% of subjects in the Core Phase 3 studies, see

Appendix 3.5 of the Integrated Summary of Fllieacy)-. the A'lC reductions were

comparable to the youltgcr age groups (Appendix 5.13.5 and 5.11.6 of the Integrated

Summary of liffieétey).

No clinically meaningful changes in fasting lipid parameters were observed following

treatment with saxagliptin.

4.2.2 Long-term Efficacy

Interim analyses were performed on the efficacy results from ongoing long-terrn

extensions of the six Core Phase 3 studies. Results obtained after the initiation of rescue

treatment were not included in any efficacy analyses. The studies with the longest

duration of .t'ollow—up at the time of data cutoff (monotherapy study CV18]{)ll and the

add—oJ:1-to ttnetforinin study CVISIOI4) include efficacy data up to 102 weeks of
treatment.

In all studies, treatment with saxagiiptin was associated with a greater reduction i11 Alt.‘

than control, and the effect was sustained up to 102 weeks (assessed in Studies

(TVIRIUI I and (‘VI RIUI4, see Section 5 of Module 2_7_3)_lq The cnntt'ol—gI'oup

stlbtractcd adjtlstcd mean change fronl baseline in AIC at \lVI.-:cl< I02 in the saxagliptin.

5 mg treatment groups was -0.45% in Study CV1 Si 011 and -0.72% in Study CV] 81014.

Although the shape of the AIC concentration curves varied by study, a difference relative

to control persisted in all studies. Continue<l separation between saxagliptin and control

with respect to AIC lowering was observed in both Phase 3 monotherapy studies, even

though all subjects in the control groups who completed Week 24 without rescue had

blinded Inetformin 500 mg added to their treatment reginlen.

There are limitations in the analyses of the long—term interim data. Interpretation of

efficacy parameters was complicated by glyce-mic rescue criteria, which became stricter
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in the long-term treatment period, leading to an increased number of subjects being

rescued or discontinued. In general, a greater proportion of subjects in the control groups

eompared with the saxagliptin treatment groups discontinued from the studies or received

rescue treattnent throughout the short-tern: and long-term treatment periods clue to the

glyeemie rescue criteria. Because the studies are still ongoing, visits for some subjects are

pending. This limitation will be mitigated in the final analyses when the studies are

eompleted.

4.2.3 Relevance and Applicability of Efficacy Data for Dosing

The efficacy results froth the 8 clinical studies i11 the saxagliptiii Phase 2|) and 3 prograrn

in over 4600 subj eets support the oral dose ofsaxagliptin 5 mg once daily in a wide range

of subjects with TZDM. in either rnonotherapy, add—on combination tlieiapy with

metl'ormiu, a TZD, 21 SU. or initial combination therapy with metforrniii.

Based on eollsistency and magnitude of glyeemie effect, saxagliptin 5 mg is the optimal

close. There was no evidence that the It} mg saxagliptin dose offered any incremental

glyeemie benefits to those observed with the 5 mg dose. Subjects in the saxagliptin 5 mg

groups consistently achieved better glyeemie control than the subjects who received

saxagliptin 2.5 mg. In all studies except for CV1 81038 (where the adjusted mean ehange

from baseline to Week 24 in A I C was -0.66% for the saxagliplin 5 mg group and -0.7l%

for the 2.5 mg group), the saxagliptin 5 mg group eonsistently demonstrated greater

decreases from baseline in AlC than the saxagliptin 2.5 mg group; the magnitude oi"

differeiiee in Alt.‘ change frorn baseline favoring the 5 mg over the 2.5 mg dose ranged

from 0.02% to 0.26%. The proportion of subjeets who achieved AIC reductions > 0.7%

was similarly greater in subjects who received saxagliptin 5 mg compared with 2.5 mg in

all studies except CV] 81038. ln addition, there was a greater reduction from baseline in

PPG AUC for the saxagliptin 5 mg groups compared with the 2.5 mg groups in all

Phase 3 studies and the dose-ranging Phase 2b study L'.Vl8l{J(}3. Pl-‘G AUG, a measure of

the primary mechanism of action For saxagliptin, aligns with the primary endpoint of

AIC lowering, and supports the reeonnnendation that Saxagliptin 5 mg per day is the

optimal dose.
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5 OVERVIEW OF SAFETY

5.1 Safety Background

Saxagliptin belongs to the DPP4 inhibitor class of compounds. DPP4 is a Widely

expressed cell surface peptidase that has been shown to cleave a large number of

elientokines and peptides in vitro; however, relatively fewer pliysiologie stlbstmtes for

DPP4 have been idemilietl in vivo.“ Cell surface DPP4, also known as CD26, has been

reported to function as 2.1 co-stiinulatory signaling molecule in T-lymphocyte activation. It

is not known if l)Pl-’4 enzymatic activity per Se is integral to the possible finietion of

DPP4i'C'D26 as an immune eo-stimulatory signaling molecule. Safety and tolerability

considerations that have been raised in association with members of the DPP4 inhibitor

class include the occl.1rrericL‘. of‘ skiii-related lesions [observed in noriclinieal (monkey)

toxicology stntlicsl, gastrointestinal toxicity (observed in dog:-;)45, l]}’|)Cl'SCI1Sil.i\-'il.y

reactions,” localized edema ofthe hands and feetn. abnormalities in liver function test“.
is -‘i (J

increased reports ofinfectionsi , and increases in serum creatinine.

5.1.1 Nonelinieal Safety

Results of the nonelinical pharmacology and safety testing ofsaxagliptin were predictive
so

of‘-a low potential for clinically significant adverse events in clinical trials.

The toxicity ofsaxaglipliii was evaluated in mice, rats, dogs, and monkeys at t:X.p(‘Jb'-L1T(:.*-3

which were comparable to or markedly higher than the liuman therapeutic exposure in a

comprehensive battery of GLP-compliant nonclinieal toxicology studies. In rats, the

major target organ changes were generally minimal splenic lymphoid hyperplasia,

pulmonary liistioeytosis. and n1ononucIea1'-i.:ell infiltratesfinflannnation in the ocular

accessory gland and liver in short and long-term studies. and after I04 weeks ofdosing,

the lung, urinary bladder, and epididyinis. These findings reflected exaggerated

pharroaeologic effects and are oflittle toxicologic significance because they were limited

in severity [never beyond mild), were non-progressive, and occ.urrcd only at clinically

non-relevant exposures (AUC multiples 2 36x). I11 dogs, the major fnidiiig was

gastrointestinal (GI) toxicity characterized by bloodyfmucoid feces [AUC multiple of
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]9x) and enteropiithy (AUC multiple of580x).5l Clinical correlates to the bloodyfmucoid

feces observed in dogs have not been associated with saxagliptin in human clinical trials.

In inonlccys, inaj or target organ changes included reversible erosive andfor ulcerative skin

lesions with scab fon'natio11 and reversible filtlltl-llSS11C tnononuelear-cell infiltrates. The

AUC at the NOEL for these elianges was 1 to 3x the recommended human dose of 5 mg

and demonstrated that DPP inhibition is observed in the absence oi" toxicity, The

underlying Inechanisin(s] For these changes is currently unknown_. but to date there has

been no clinical evidence of similar sl-{in lesions in humans treated for up to 2 years with

saxagliptin (see Section 5.2.4.2).

Saxagliptiu was not genotoxic based on the weight of evidence from a battery of

genotoxicity studies and was not carcinogenic in rodents at large exposure multiples

relative to the 5 mg human dose (up to l2l0x in mice and 370x [males] to 2300X

[females] in rats). Saxagliptin was not teratogeuic at any dose in rats or rabbits. \Vith the

exception of delayed ossification in the rat (maternal AUC multiple of 5603:). all

reproductive and developmental toxicities were observed at maternally toxic doses.

To date, inllibilion oli cell Stlflltlct.‘ DPP4i"CD26 peptidase catalytic activity on

T lympl1ocytes has not been pliysioiogically coupled to lyinpllocyte activation. llowever,

the role of the catalytic activity of DPP4 on T—lympl1oeyte biology has yet to be fully

defined. To address the potential relationship ofsaxagliptiii DPP4 inhibitory activity to T

lymphocyte activation, a series of studies was conducted to assess T-lymphocyte

aer.ivat.ion and cell surface l)l‘l’ enzyme activity in the presence or absence ofsaxagliptin

In freshly isolated human T lymphocytes. inhibition of T-lymphocyte activity only

occurred at concentrations much higher than that required to inhibit cell-surface DPP4

catalytic activity. Similarly, following oral closing in rats at high saxagliptin exposures

[~335x'), T lymphocyte-rncdiatctl immune "function was not altered, suggesting that

therapeutic levels ol'saxag1iptin are unlikely to interfere with CD2fi—depenttent T—ecl]

activation.

5.1.2 Safety Monitoring in Phase 3 Studies

At the start oi‘ the Phase 3 clinical tlcvelnpment program, an inrlepentlent Data

Monitoring Committee (DMC] was established. The DMC periodically reviewed the
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accumulating, safety data on seixagliptin. including findings froin the six large Core Phase

3 studies. The DMC has allowed all studies in the saxagliptin Phase 3 program under its

review to continue without modification at all doses under evaluation.

To complement standard safety monitoring practiees._ an extensive program to monitor

and collect information on events of special interest was implemented. Events were

identified as being of special interest based on findings observed in the saxagliptin non-

clinical and Phase [ and 2b programs. safety—related conce.rns reported for other DPP4

inl1ihitors_. and theoretical considerations related to the meehanisrn of action of DPP4

inhibitors. The events of interest included: (1) events related to skin lesions; (2) selected

infections (cg, events related to herpes simplex virus or Mycobaeterium ttiberculosisl; {3}

decreased lymphocyte counts; (4) decreased platelet counts; and (5) events of localized
1: 74
" In

consuitation for scientific advice with the CHMP. the safety monitoring and handling

edema. Plans to monitor these events were reviewed and approved by US FDA.

plan was considered appropriate and adequate. Monitoring activities included ongoing

identification of cases and deployment of supplemental case report forms to gather

additional inlhi'matit111 on Al:.s ol' skin lesions, decreased lymphocyte counts. decreased

platelet counts, selected infections. and symptomatic edema of the hands and Feet.

Algoritlims were developed to guide investigators in managing subjects who

demonstrated decreases in lymphocyte and platelet counts as well as findings reiated to

liver function test abnormalities and CK elevation. Special case report forms were also

used throughout the Phase 3 program to gather details for all reported events of

ltypoglyeeliiia.

Based on review of data 1"i'om the Phase 3 program, the DMC endorsed a change to

remove exclusions to study entry based on low platelet and lymphocyte counts. leading to

an amendtnent of the CVl8l{J39 protocol (ainendment 6).”; In accordance with this

change, then: are no exclusion criteria that specifically relate to low platelet and

lymphocyte counts in the recently initiated Phase 3|) studies.

Investigators received instruction regarding the use and implementation of the special

case report forms. As a result, this instruction likely heightened awareness oflhese events

by the Investigators, which could have resulted in a higher trcqueney of reported events

and a tendency of assigning a positive relationship to study treatment.
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5.2 Safety Results

Sax-agliplin was safe and well tolerated in all clinical trials at doses ofup to 400 mg OD

for 2 weeks, lU0n1g QD for 6 weeks, 40 mg QD For 12 weeks. and at 2.5, S, and it] mg

QT) for up to 102 weeks (see Module 2.7.4).m

resulted in a clinical adverse event prolile that was similar to placebo. The inaiority oi"

Saxagliptin. at a daily dose of 5 mg,

reported adverse events were of mild intensity and did not require treatment

discontinuation. The safety profile was generally consistent when saxagliplin was given

as monotherapy, as add-on combination treatment to metformin. SU, or TZD, and as

initial therapy in combination with rnctforntin.

5.2.1 Exposure

A total of 53-16 subjects were studied in the saxagliptin Phase 1-3 clinical program, of

which 4042 subjects received saxagliptin (see Figure l.l and Section 1.2 of

Module 2.7.4).l" In the Phase 2b»’3 prograni, which included eight studies in total, 3422

subjects received saxagiiptin, including 66 subjects who received open-label saxagliptin

10 mg, in Study CV1 810] 1, and 1251 received placebo or control treatment. Overall, 937,

1269, and 1066 subjects received saxagliptin at doses of 2.5 mg, 5 mg, and 10 mg, once

daily. There is substantial exposure beyond the 24-week sl1o1‘t-terrn treatment period. The

total number of subjects exposed to saxagliptin {2.5 mg, 5 mg, or 10 mg) for e 48 weeks

incltlded 303 subjects in monotlierapy studies. 451 subjects in the add-on combination

study with met.f0rrnin, 369 sllbjects in the add-on combination study with SU, l95

subjects in the add—on combination study with TZD, and I41 subjects in the initial

combination therapy with metformin. Unless otherwise specified, the safety findings

desc1'ibed below are based on exposure up to 24 weeks in duration.

5.2.2 Adverse Events

In studies of saxagliptin as both monotherapy and in eornbination with other oral

antihyperglyccmie agents. the clinical Ali profile of saxagliptin 5 mg was generally

similar to placebo (Section 2.] of Module 2.7.-4).!” The overall incidence of adverse

events (including Al".-is of'l1ypoglyc.e1nia) in subjects treated with saxagliptin 5 mg was

similar to placebo (72.2% compared with 70.6%)_. based on a pooled analysis of five

35

.'3;p_t';ro‘Jr-.-‘L V3.0 5330027/:-37 1.0

Page 35 of 64

kozikowj
Sticky Note
None set by kozikowj

kozikowj
Sticky Note
MigrationNone set by kozikowj

kozikowj
Sticky Note
Unmarked set by kozikowj



Page 36 of 64

Saxaglipiin 2.5
Bi\1S—477lI8 Clinical Overview

Phase 3, placebo-coiitrolled studies that included two rnonotherapy studies [CVISIUII

and C\/181038). the add-on to 1-rietformin study (CVI81014]. the add-on to TZD study

(CVl8l0l 3), and the add-on to glyburidc study {CVl8l040). Furthermore. there was no

discernible dilfereiiee in the clinical AE profile between the saxagliptin 2.5 mg and 5 mg
dnscs.

In the plaeebn-controlled Pooled Mnnuthmapy Population. the frequency of I‘cpnr1:ed AES

(including hypoglycemia) was higher in subjects who received any of the 3 doses (2.5, 5.

or 10 mg} oi":-;axaglipLi1i compared with placebo (67.8% compared with 60.9%). This

difference was, in part, :1 reilec.tion of a higher frequency of reported Alis in the

saxagliptin 10 mg group (77.6%) compared with the saxagliptin 2.5 mg and 5 mg groups

(66.0% and 65.9%. respeeti\'ely_). In contrast, in an active-comparator monotlierapy

experience within the initial conibiuation with Jiielfoiniin study (CVl8l039]_. the

frequency ol' all reported Ali.-‘. I'm’ subjects treated with saxagliplin rmmotherapy at H] mg

was lower than that for subjects receiving irietformin moriotherapy (53.4% and 58.5%.

respectively].

In the add-on C-ombinaiion studies, saxagliptin 5 mg was associated with a slightly higher

lrequeney oi‘ AER [_ineludin_g liypuglyeemia} in eomlainalion with mell'ormin (70.2%

compared with 64.8%) and in combination with TZD (74.2% compared with 6(i.8“u). and

a slightly lower frequency of AES in combination with SU (?2.3‘.’/n compared with

76.8%). The frequency oi“ :\Es in the initial eonibination study with rnetfonnin was

comparable or lower in each of the saxagliptin groups relative to metformiri rnonotlierapy

(55.3%. 57.3%. 53.4%, and 58.5% for the saxagliptin 5 and 10 mg + metformin

eoinbiiiatioiis, saxagliptin [(1 mg, and metforrnin. respectively).

The sponsor examined AEs that oeeun-ed in 2 2% of subjects in the individual studies as

well as in the pooled data sets. To identify specific adverse reactions associated with

saxagliptiii and to provide information 1'ega1‘di11_g the safety of saxagliptiii coiisidered

most useful to healtheare praetitimiers making treatment decisions, two complementary

approaches to evaluate the safety database were undertalcen. These included analyses of

AE:‘. in individual populations (ie, by treatment indication‘) followed by analyses of

pooled data from the five Phase 3 placebo-controlled studies. Pooling ofsafrety data from

multiple studies:
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l ) iltcreascs the precision of Ali rates;

2) reduces the likelihood for chance safety findings that are not associated with the drug:
and

".24 -_: allows for discernment of less frequently reported Al€s that can then be appropriately

included in labeling.

Alternatively, evaluating safety data in individual populations enables the identification

Lil‘ adverse reattliutts unique to populations receiving spccilic cuneolnitattl

anliliyperglycentic agents. Togetl1er, these complementary approaches C‘l‘ll"Ii‘tI1C-t:Ll the

ability to understand the safety profile of saxagliptin and describe adverse drug reactions.

The five placebo-controlled studies were pooled apart from the active-controlled, initial

combination with metformin study (CVIBIU39), given the design differences between

the studies (active-controlled compared with placebo-controlled and the presence of two

control groups within CVI 8. I039). The safety database of the initial combination study

with rnetformin was large, included 1.306 sttbjects. and was able to serve as its own

independent dataset.

For the presentation of common adverse reaction data. a '2 5% threshold was selected

based upon a review of several labels of approved drtu__'1_s for the management of diabetes.

The overall approach was to present data based on analyses of the five-study, pooled

placebo-controlled data set. This allowed fol‘ a unified presentation of common (2 5"/u]

and less common adverse reactions (2 2% with some basis to believe there is a causal

relationship between the drug and the event — here, defined as a 2 1% higlter Fi'et]ueIicv in

the saxagliptin 5 mg group compared with placebo) generally associated with saxagliptiii

treatment with increased precision and lack of redundancy. Findiitgs were supplemented

by amtlyscs of the individual populations by trcatmcrlt indication to ensure ‘popt1l:ition-

specific adverse reactions were appropriately idetttified.

The specific adverse reactions generally associated with the use of" saxagliptin 5 mg as

compared with placebo in the placebo-controlled studies were:

I Adverse reactions [2 5%): upper respiratory infection [_'?.'.T% and 7.6%). urinary tract

infection {6.8% and 6.1%), and headache (6.5% and 5.9%)
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I Adverse reactions (2 2% and 2 l"o higher Frequency in the saxagliplin 5 mg group

compared with plaeelm): sinusitis (2_6"/L and 1.6%), gastlnenteritis (2.3% and (19%).

and vomiting (2.3% and 1.3% .

Specific adverse reactions associated with the use of saxagliptin 5 mg as compared with

placebo in individual populations receiving specific concomitant antihyperglyeemie

agents were:

o In the add—on combination study with TZD: peripheral edema (8.1% and 4.3%)

o In the add-on combination study with SU: hypoglycemia (I-4.6% and l0.l%)

In the initial combination study with metformin. the specific adverse reactions associated

with the use ofsaxagliplin 5 ing as compared with saxagliptin monotllerapy or metforniiri

monotherapy were:

II Common (2 5%) adverse reactions: headache (7.5%, 6.3%. and 5.2%). and

nasopliaryngitis (6.9%. 4.2%. and 4.0%)

Analyses oflhe long-lerrn extensions ol'1he Core Phase 3 studies, which included data up

to I02 weeks in duration, did not reveal any unexpected events or emergent safety signals

when compared with analyses of the respective short-term (24-week) study periods. The

overall clinical AE profile based on exposure up to 2 years was consistent with that

observed at 24 Weeks.

Vtihen given as mnnotherapy, saxagliptin 5 mg was weight neutral in (IVlX[()l|_

Treatment with saxagliptin 5 mg led to small decreases in weight in CV18.1D38 compared

with a small, but greater numerical reduction in weight observed in subjects in the

placebo group. In the add-on to metformin study. similar decreases in weight were

observed in subjects who received saxagliptin 5 Ing and placebo. Tn the add-on to EU and

TZD studies, small increases i11 weight were seen i11 subjects given saxagliptin, which

were numerically higlier but of geiierally comparable magnitude to those seen in the

control group. fsaxagliptin treatment did not lead to any adverse effects in lipid

paratneters or vital signs.
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Saxagliptin was not associated with clinically significant prolongation of QTc interval at

daily doses up to 40 rng. Likewise. there was no apparent effect of saxagliptirt 10 or

40111;; on heart rate. Saxagliptin and BMS-510849 plasma concentrations were not

correlated with QTC interval following atlruiiristratioii of 10 or 40 mg saxagliptiu to

healthy subjects.

5.2.3 Deaths, Serious Adverse Events, and Adverse Events Leading to
Discontinuation

The frequency of deaths in the Phase 2bf3 studies was similar in subjects who received

saxagliptin and placebo [Section 2. I .2 of Module 2.'}".4).m in the Phase 2b and 3 studies.

a total of 16 deaths were reported; 2 subjects (0.2%) each in the saxagliptin 2.5 and 5 mg

groups. 3 subjects (0.3%) in the saxagliplin 10 mg group, 5 subjects (0.5%) treated with

placebo, and 4 subjects {l_2”/ii} treated with metformin- There was 1 death in a subject

with a history of hepatic. impairment who received saxagliptin in clinical pharmacology

study CV18 2 020.

The frequency of SAF.s was generally comparable between the saxagliptin and control

groups througliout the six Core Phase 3 studies (ie, saxagliptin given as monotherapy. as

acid-on combination treatment to znettormin. "l'2'.|.) and SU. or as initial combination

tlicrapy with 1‘netI°ormin; Section 2.1.3 of Module 2.7.-ll-).m In the five pooled placebo-

controlled ntoirotherapy and combination studies, the proportion of subjects with SAEs

was 3.4% in subjects who received saxagliptin 5 mg and 3.4% in subjects who received

placebo. Serious adverse events (S/\Es) were uncommon in all sttldies. and there was no

predominance of any single. specific SAE associated with saxagliptin treatment. .in the

individual studies, S.«’\Es considered to be related to study drug [3 0.9%) or leading to

discontinuation (£ l.6%} were infrequent in subjects who received saxagliptin and

occurred at rates generally comparable to that ofplaccbo.

The frequency of AEs leading to disc-ontinuatiorr from study therapy was generally low in
lfl

all treatment groups (Section 2.1.4 of Module 2.7.4). In the placebo controlled studies.

AE,s leading to discontinuation were reported in 2.2%, 3.3%, 3.9%, and 1.8% of subjects

in the saxagliptin 2.5 mg, 5 mg, 10 mg, and placebo groups, respectively. The most

frequent Al"-Ls (>l subject, based on preferred term) leading to study discontinuation,
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which were numerically higher in subjects who received sa-ncagliptin compared with

placebo were: lymphopcnia. blood CK increased. blood creatinine increased. nausea. and

eye pain. Rates of discontinuation for rash were similar in subjects who received

saxagliptin and placebo, whereas t]1c rate of discontinuation for AES ofwcight increased,

depression, and angina pcctoris were higher in subjects who received placebo compared

with saxagliptin. In the initial combination therapy study with mctformin, AEs leading to

discontinuation were numerically lower in each of" the treatment groups which contained

saxagliptin cornpared with l"I'lt:2l'fUl.‘l't‘Ilt‘] monotlierapy (2.5%, 2.2%, 2.4%, and 3.4% tin‘ the

saxagliptin 5 and l0 mg + metforrnin combinations, saxagliptin 10 mg. and metformin,

respectively]. The most com.mon ABS leading to discontinuation from study in the

metforniin monotherapy group were from the SOC Gastrointestinal Disorders.

5.2.4 Additional Safety Considerations

5-2.4.1 Hypoglycemia

ln subjects who received saxagliptin 5 mg as inonothcrapy or in combination with

rnetformin or TZD. the Lrcquency of reported liypoglyeemia was low. with rates similar

to those reported in subjects who received placebo {Section 2.3.1 of Module 2.7.4).“] In a

pooled analysis of the two Inonotherapy studies, the add—on to metformin study. and the

add-on to TZD study, the overall incidence of reported hypoglycemia in subjects treated

with saxagliptin 5 mg (4.8%) was similar to placclao (4.3%). The incidence o1'rcported

hypoglycemia in the saxagliptin 10 mg rrlonotherapy group was 1.5% compared with

4.0% in the metformin monotherapy group in Study Cli/181039. Events of eont"1rme-:1

hypoglycernia (defined as symptoms t‘Jfl‘ly[‘Jt‘)glyCC1‘I1la and with tinge-rstick blood glucose

measurement 3 5l'l1ngr'dl.) were infrequent and UCCl.1lTCfl at similar rates for saxagliptin

5 mg and placebo. Medical assistance was not required for any of the confirmed events of

hypoglycemia.

While the incidence of hypoglycemia was numerically higher for subjects who received

saxagliptin 5 mg compared with control when added to an intermediate dose of SU in

study CVlRll)4(l, the difference (14.6%. compared with lll.l‘.’/u) was not statistically

significant. The rate of confirmed hypoglycemia was ().8% in the saxagliptin 3 mg

treatment group and 0.7% in the control group in Study CV] 8 l0’-10.
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5.2.4.2 Skin-rela ted Adverse Events

The frequency ofskin~related adverse events was generally comparable between subjects

who received saxagliptin 5 mg and placebo (Section 2.3.2 of Module 2.'7.4).m In an

analysis oi‘ the live pooled placebo-controlled monotherapy and combination studies, the

proportion of subjects with AES in the SOC Skin and Subcutaneous Tissue Disorders was

7.1% in subjects who received saxagliptin 5 mg, and 7.3% in subjects who received

placebo. In the individual studies. there was no consistent evidence for a dose-response

relationship for AEs in this SOC.

In non-clinical toxicology studies where saxagliptin was administered to cynoniolgls

monkeys. reversible erosive andfor ulcerative skin lesions with scab formation were

observed. in order to identify events in Phase 3 studies that were potentially reflective ol”

the non-clinical dermatologic firidings in monkeys, a predefined Medl)RA prei'et'recl term

list was developed. The list, which included preferred terms such as skin ulcer and skin

necrosis, was used to identify adverse events in the Phase 3 clinical database for further

evaluation. Aclvcrsc events, as specified in the prc-defined list of preferred terms, were

reported infrequently, without clear imbalance between the sax-agliptin and control

groups. No events were observed with saxagliptin 10 mg in the Core Phase 3 studies. In

general, the causes ol" the identilied skin lesions from this list were believed to be

secondary to underlying disease (eg, diabetic ulcers} or related to trauma.

Overall, evaluation of clinical data has not revealed any signals that correlate to the skin

findings in the cynomolgus monkey; therefore, there is no evidence that the findings in

the monkey are applicable to humans.

5. 2.4.3 In fecfion-rela ted Adverse Events

Infection-related /tEs were identified as an event of special interest given the role of

l)l’l‘4, also known as [Tl)?.fi, as a eo—slimulatory signaliiig molecule expressed on the

surface of T-cells. An analysis of the five pooled placebo-controlled monotherapy and

combination studies demonstrated comparable AE frequencies in the SOC Infections and

infestations in the saxagliptin 2.5 mg, saxagliptin 5 mg, and placebo groups (36.4%,

35.9%, and 34.8%, respectively); a higllcr frequency of /\Es was observed in the
IU

saxagliptin ll} trig group (40.l"/Ea) {Section 2.3.3 of‘ Mtirtiule 2.7.4). As prelc1't‘ecl leI‘1"ns,
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sinusitis and gastroenteritis were Alis with some basis for an association with the use. of

saxagliptin in an integrated safety analysis across the core Phase 3 studies.

In trcatment—naive subjects, saxagliptin given as rnonothcrapy was associated with a

higher reported frequency ofir1f'eetion-related AEs compared with placebo (31.5% and

23.73%). In contrast. the frequency of A135 reported in this SOC for treatment-naive

subjects who received saxagliptin rnonotherapy at 10 mg in CVI 8 I039 was similar to the

frequency in those who received metformin inonotherapy (26.6% and 23.5%.

respectively‘). In the add-on combination studies, saxagliptin was associated with a

comparable frequency ofinfectioii-1‘elated Alis in combination with SU and a niarginally

higher frequency in combination with either metforrnin or TZD.

Although AEs in the SOC lnl'cetions and ltifestations were the most commonly reported

Alis across the Core Phase 3 studies, relatively few were considered serious, and few led

to discoiitiiiuatioti. The fi'eqt1ene}«' of events reported as SAES or as leadilig to

discontinuation of study drug in this SOC was similar in subjects who received

saxagliptin and placebo (approximately 0.5%). lni"eclion-related events that would be

considered as opportunistic infections were infrequent, with no indication of an increased

rate in subjects who received saxagliptin in the Core Phase 3 program.

5.2.4.4 Localized Edema Adverse Events

Localized edema was considered an event of special interest given reports of

symptomatic edema of the hands and l'eet in subjects who received another member of

the DPP-"l-inhibitor e|ass.22 Adverse events of localized edema in the saxagliptin Phase 3

program were identified using a prc-defined list oflower-level terms.

Across the saxagliptin Phase 3 program, the incidence of localized edema was generally

comparable between saxagliptio- and placebo-treated subjects (Section 2.3.6 of Module

2.?.4).m The sole deviation from this generalization occurred in the saxagliptin 5 mg

group of the add-on combination study with TZD (CX/181013). In this study, there was a

higher rate of events constituting localized edema in the 5 mg saxagliplin group

compared with placebo, wltereas the rate was lower in the saxagliptin 2.5 mg group

compared with placebo. The majority of these events in the saxagliptin 5 mg plus TZD

group were for pedal edema; there was no imbalance seen for events of hand edema. It is
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well established that peripheral edema is associated with 'I"Z’,D tlmrapy, and that this

finding is more common when a TZD is used concomitantly with other oral diabetes

agent.s.fl Across the clinical program, the majority of” |oeali?ed edema /\F.s were of mild

to moderate intensity and did not result in discontinuation of study drug. In a clinical

pharmacology study, saxagliptin was well tolerated at doses ofnp to 400 mg given for [4

days without any reports of localized edema of the hands or feet. Overall, there was no

evidence that saxagiiptin led to an increased risk of localized edema as reported in

subjects who received another member of the DPP4 inhibitor class.

5.2.4.5 Cardiovascuiar Adverse Events

A pre-defined list of preferred terms was developed during the Phase 3 program to

identify cardiovascular (CV) Alis which were indicative of acute cardiac and

cercbrovaseular events. In an analysis of the five pooled placebo-controlled tnouotherapy

and combination studies, the proportion of subjects with CV AE-s was similar i11 subjects

who received saxdgliptin 5 rug (0.2%) and subjects who received placebo (1.0%)

[Section 2.3.7 of Module 2.'i’.4).l"

including doses of 2.5. 5. and 10 mg was 0.3%. There was no evidence for a dose-

The rate for all subjects who received saxagliptin.

f|.‘Sp()l‘lSl.: relationship with CV events for saxagliptilt doses oi‘ 2.5 through ll) mg. CV

events were infrequent in each of the individual studies.

5-2.4.6 Hypersensitivity Reaction Adverse Events

Potential AES related to hypersensitivity reactions were identified in the short— and long-

term periods of the Core Phase 3 studies by matching, reported /\Es to an extensive

p1'ed.efined list of PTs. Overall, relatively few "ltyperseltsitivity" AEs were reported in the

Phase 3 clinical development program ("Section 2.3.9 of Module 2.7.4-).lU In the five

plaeebo—controlled studies, the Frequency of hypersensitivity .r—‘-.F,s based on the pre-

defined list ranged from approximately 0.4% to 3.2% in subjects who received

saxagliptin 5 mg compared with a range of[)% to [.8% in sub] ects who received placebo.

The rates of hypersensitivity reactions were comparable in all treatment groups in the

initial combination study with mellinrnin {CVl8l039). The vast Inajority of all adverse

events that tell into this category were reported as mild to moderate in intensity and did

not result in study drug discontinuation.
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Two subjects in the Phase 2b;’3 studies repo1'ted an A1? with the preferred term

angioedc-ma. One AE was reported in a subject who received saxagliptin 5 mg and E in a

subject who received placebo. The saxagliptin-treated subject had a past medical history

significant for Cl1l'Ol1lt'.2 idiopathic urticaria and angioneurotie edema. The AE was

considered not likely related to study drug by the investigator and the subject continued

in the study. The AE in the subject in the placebo group was reported “angle edema

wo1‘se11ing"._ and led to interruption ofstudy drug.

5.2.5 Safety in Special Populations

In general. the clinical adverse event profile of saxagliptirt did not ditt'e1' consistently

within major subgroups, including by gender, age (< 65 and > 65 years), race, ethnicity,

BMI, duration of diabetes, and degree of renal insuffieicney (Section 5 of

Module 2.7.4),m

5.2.6 Laboratory Findings

5. 2. 6.1 Lymphopenia

Overall. a small decrease in mean absolute lymphocyte count was observed at a dose of

saxagliptin 5 mg {Section 3.l of Vlodnle 2.7.!-1).”) The mean decrease was approximately

lllll ce||si’[_tl_. relative to placebo (from a baseline absolute lymphocyte count of

approximately 2200 eells.*'_LtL) based on a pooled analysis of five placebo-controlled

clinical studies. Mean lymphocyte counts remained stable and within normal limits with

daily dosing up to 102 weeks in duration. The frequency of investigator reported AES for

lymphopcnia was similar tor subjects who received saxagliptiti and placebo (Section

2.3.4 of Modtile 2.7.4-l).lll \hr’l1ile the clinical Significance of the decreases in lylnphocyte

count relative to placebo is not known, the decreases were not associated with clinically

relevant adverse events.

In two clinical pharmacology drug-drug interaction studies [CVISJUUS {l<etoeonazole)

and (_'V[81()l7 (metformin]], a flu—Iike syndrome was observed in subjects who received

a second dose 0!‘ saxagiiptin 100 mg separated from the llrsl dose by 7 to 14 tiays.535'l

Where measured. all subjects who experienced the tlu-like syndrome had absolute
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lymphocyte counts below the lower limit of normal; however lymphocyte counts had

returned to baseline values within 72 hours of the second I00 mg dose ofsaxagliptin. The

flu-like syndrome and transient decrease in lymphocyte counts have not been associated

with daily saxagliptin doses of up to 400 mg QD for 2 weeks, 100 mg QD for 6 weeks,

40 mg QT) For l2 weeks, and 2.5, S, and [0 mg QD for up to 2 years, not with interrupted

dosing of saxagliplin up to 40 mg.

in a study designed to further understand the mechanism underlying the decrease in

lymphocyte count. saxagliptin was given at a dose of 40 1ng.55 In a subset of subjects

who were rechallenged with 40 mg Saxagliptin after a I week it1tCTTl.1p[i0n following

Zwceks of QD dosing. larger decreases in absolute lymphocyte counts were seen.

Lymphocyte iinmttnoplienotyping did not suggest that any one lymphocyte population.

was disproportionately alTeeLed when decreases were observed. Total lymphocytes were

stained with markers to distinguish apoptosis and necrosis; no detectable increase in

apoptosis or necrosis was observed in any groups at any time throughout Lhe study. In

addition, no clear decrease of'l‘-cell proliferation was detected after saxagliptin dosing.

Thus, while the mechanism for the decreases in lyiiiplioeyte count remains l1nl(n0WI'1_. the

mechanism did not appear related to a defect in lymphocyte proliferation or increased

destruction of lyriiplioeytes.

ln the dost-:.—ranging Phase 2b study (CV1 81008), a reversible, dose-related decrease in

mean lyanplioeyte count was observed during dosing with saxagliptin. l)eereases

compared with placebo were most apparent at doses of saxagliptin greater than [0 mg

once daily {ie, 20, 40, and 100 mg QD) and were of the magnitude oi'200-400 eells."tlL._

from a baseline mean lymphocyte count of approximately 1.8-2.0 X 103 eel|si’uL. Mean

absolute lymphocyte count was stabie and remained within normal limits throughout the

doul:J|e—blind treatment period in all treatment groups. in addition. mean lyrnphoeyte

count returned to baseline during the 4 week recovery period afier C’.l'lCl. of dosing.

As a consequence of these findings, lymphocyte counts were monitored frequently i11 the

Phase 3 program. Pre—defi11ed lists of AE.s were developed to identify and gather

additional infonnation on these events in an ongoing manner. Treatment algorithms.

including protocol mandated criteria for tliseoi1t.inuation and study drug intertllplion
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based on lymphocyte count, \'Ct‘t.: implemented to guide investigators in cases where

decreased lymphocytes were noted.

In the Phase 3 program, treatment with saxagliptin 10 mg was associated with a small but

measurable reduction in lymphocyte count based on assessments of mean lymphocyte

count over time and the proportion of subjects. reaching predefined reductions of: 10%.

2 20%, and 2 30°41 from baseline. Conversely, suxagliptin 2.5 tug did not demonstrate

any consistent or meaningful declines in lymphocyte count compared with placebo by

these measures. The 5 mg dose was associated with a small. but measurable decline in

lymphocyte count relative to placebo that was smaller in magnitude relative to that

observed with saxagliptin [0 mg. From a baseline absolute lymphocyte count of

approximately 2200 eells.«"t1l_., a mean decrease of approximately 100 cells/ttL relative to

placebo was observed in subjects who received saxagliptin 5 mg in a pooled analysis of

live placebn—eontrollcd clinical studies. In the 10 mg saxagliptin group, the observed

reduction was approximately 120 cellsfptl. relative to placebo. Mean lymphocyte counts

remained stable with daily dosing up to [02 weeks in duration. Analyses of terciles by

baseline absolute lymphocyte count did not identify a reduction of the lyrnphoeyte count

for the saxagliptin 2.5 and 5 mg treatment groups in the tercile with the lowest absolute

lymphocyte count at baseline.

A dosc—related pattern ofcffeet was aiso observed when evaluating marked abnormalities

of lymphopcnia, defined as a lymphocyte count 5 750 cclls."tt[.. In the subjects with non-

isolated declines in absolute lymphocyte count, most were re-challenged without

recurrence. The frequency of lymphopenia adverse events reported by investigators was

similar for subjects who received saxagliptin versus placebo in the placebo-controlled

Phase 3 studies (1.0% For all subjects who received saxagliptin versus 1.0% For placebo).

None ofthc events oflytliphopenia was serious; all were I.‘l'ti1l'E1L'[CrlZt".'ll by the investigator‘

to have been ofmild or moderate intensity.

Further analyses were conducted to evaluate whether an association was apparent

between the reductions observed in absolute lymphocyte count and risk for infection.

The frequency of infection-related AEs and the type of infections (including those

traditionally associated with T—cell dysfunction) reported among saxagliptin-tI'eated

subjects with non-isolated declines in lymphocyte count were similar compared with

saxagliptin-treated subjects iii the overall population. In an analysis of infection-related
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AlF.s traditionally associated with 'I'—eell dysfunction (cg. herpes virus. eytornegalovirus,

tubereulosisl across the entire Phase 2b:‘3 clinical program. the frequency of those

selected infection-related AES were comparable between subjects who received

saxagliplin and cotnparator treatment regimens. Thus, while tl1e clinical sigilifieattce oi‘

the decrease in lymphocyte count relative to placebo is not known, the decreases were not

associated with clinically relevant infection-relatecl adverse events.

5.2.6.2 Thrombocytopenia

The results from the Phase 3 clinical studies demonstrate no clinically ineaningfhl or

consistent effect on platelet counts (Section 3.2 of Module 2.7.4}.m

In the Phase 2b study. there was a trend toward decreased platelet counts in the dose

range of 5 mg and higher. which appeared to resolve after discontinuation of study

metlieation. As a consequence of this finding, platelet counts were !110t1lLOFt':Ll lrequeiitly

in the Phase 3 program. Treatment algoritlims, including protocol nmndated criteria For

discontinuation and study drug interruption based on platelet count were implemented to

guide investigators in cases where decreased platelets were noted. Pre-defined lists of

AES were developed to identify and gather additional im"orn1ation on these events in an

ongoing manner.

ln a pooled analysis of five Phase 3 pl}.1I:Cl‘){)-(‘.l"Il"ltl'(‘IllI.‘.[l studies, comparable retluetions

from baseline in mean platelet count were observed in all treatment groups, including

placebo. The magnitude oi‘ the decrease was approximately 2% from a baseline platelet

count ot‘2bU.00U eeltsr'pL.. Alis ofthromboeytopenia [see Section 2.3.5 of Module 2.7.4)

were ol'low lrequeney across all treatment _groups.m

In an outlier analysis, saxagliptin was associated with a modest increase in the number of‘

subjects reaching a pre-defined threshold of 2 10% reduction in platelet count in most.

but not all, data sets. The number oi" subjects reaching the prewdelltted thresholds ol‘

2 20"/3 or 2 30% reduction in platelet count was generally comparable between

saxagliptin and comparator.

There was one SAF. ol‘ lhroinboeytopenia in a saxagliptin-treated subject reported as

being due to myelodysplastie syndrome. However, based on hematology consultation as
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requested by the investigator, the subject was considered to have a presumptive diagnosis

of idiopathic thron1boey1openia pttpura ([TP]. The event was considered to be unlikely

related to study drug by the Sponsor. Overall. there is no evidence that there is an effect

ofsaxagliplin trcatnlcnt on platelet count that is ofclitlical inlporlancc.

5.2.6.3 Liver Function Tests

There were no safety signals related to drug-induced liver injury based on analysis of

changes fi'on1 baseline, marked abnormalities, shift tables and combinations of liver

function tests (cg, ALT or AST T2 3); ULN with concomitant total bilirubin T» 2): ULN;

see Section 3.3 of Module 2.7.4).m In the five pooled plaecbo—eontro|lcd monotherapy

and add-on combination studies. and in the initial combination study with metforrnin. the

overall liequency oi‘ Ll-"T abnormalities was low and similar between the saxagliptin and

placebo treatment groups. There was no C\.r'll'lI2l1CC of a dose-relatecl response i11 |.|-"li

ahnorrnalitics seen in the Phase 3 studies.

5.2.6.4 Other Laboratory Tests

There was .no evidence For effects on other hematology or chemistry parameters

associated with saxagliptiii treatment.

5.2.? Relevance and Applicability of Safety Data for Dosing

In an extensive Phase 2hi’3 program, saxagliptin administered at doses of 2.5 and 5 nig

was associated with an overall clinical AF, profile that was comparable to placebo.

Although the rate oi‘ isolated AF.s was higher in subjects who receivetl saxagliptin 10 trig

compared with the 2.5 and 5 mg groups, dosing at saxagliptin 10 mg was also well

tolerated. providing an additional safety margin for the saxagliptin 5 mg dose.

The comparability of the clinical safety profile of saxagliptin 2.5 mg and 5 mg was

observed For overall AEs, SAES, deaths. commonly reported AEs, and all events 01'

special iiiterest, except for those related to lymphocyte counts. There was a small.

numerically higher rate ofdisctmrintlatinns title to Aiis in the szntagliptin 5 mg contpared

with the 2.5 rug, group. with no single AE preferred term predominating.
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At a sa-ixzigliptiii dose of 5 mg, a small decrease from baseline in mean absolute

lymphocyte count of approximately 100 cells.-"ttL relative to placebo was observed based

on a pooled analysis ol’ five placebo-controlled clinical studies. in contrast. saxagliptin

2.5-tng was generally indistinguishable from placebo with respect to effects on

lymphocyte count. The clinical significance of the decrease in lymphocyte count

associated with saxagliptin 5 mg relative to placebo is not known. although detailed

assessments have not revealed a11y relevant clinical consequence.

In Study CVl8l0l3, there was an increased frequency of pedal edema in subjects who

received 5 rug saxagliptin in combiiiation with TZD coinparcd with placebo + TZD and

saxagliptin 2.5 mg + TZD. Edema is well described in subjects who receive an

insulinotropie agent in conjunction with a TZD. These events were reponed as mild to

moderate in intensity and did not lead to study diseoiltinuation. \/Vllether the observation

til‘ pedal edema in Study (IVli€ll)l_'l rellects a dose dependent el'l'ect or variability in

reporting across treatment groups of TZD related edema is uncertain. The observation of

increased numerical frequencies of some Al".-Is in the saxagliptin 2.5 mg compared with

5 mg gnottp is indicative oftlic variability in AE reporting.

in the add—on to glyburide study CV1 El 040, the overall incidence ol‘ hypoglycemia was

higher for the saxagliptin 2.5 and 5 mg doses versus placebo, without any dose—response.

The overall incidence of hypoglycemia was similar in subjects treated with saxagliptin

and control in the other Core Phase 3 studies. Based on these studies. there is no clear

indication for a dose-response relationship with hypoglycemia.

Overall, in the extensive Phase 2h-"3 prograrn in 3422 sub_jects treated with saxagliptin,

the safety profiles ofsaxagliptin 2.5 mg and 5 mg were generally comparable.

5.3 Limitations of the Saxagliptin Safety Database

The saxagliptin Phase 2b and 3 prograni was designed to enroll a broad population of

subjcets with TEDM. while optimizing the safety in subjects treated with an

invcstigational agent. Experience i11 subjects 2 75 years of age is limited. as previously

described [see Section 1.2.3). Exclusion criteria related to baseline renal function was

primarily guided by the widespread use oi‘ nietlorrnin. Tl1erel'ore. only approxinlately 1%

ofstIl:Ijcet.s in the Phase 7- program had moderate renal impairment at baseline, defined as
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QC] 2 30 to *1 50 mL.-"min. No subject had severe renal itnpairmenl at baseline, defined

as CrC[ 4 30 n1l..*'inin, and approximately l5”/o ol'subjeets had n1i.|d renal iinpairinerit at

baseline, tlelirled as (_‘.rCl 2 50 to § 80 i‘nI.,fn1in. As a consequence. clinical experience in

suhj eets with moderate or more severe renal impairment in the current Phase 3 program is
limited.

Based on the single—d0se study in subjects with renal impairment, -.1 dose adjustment

algorithm was derived from the pharmaeokinetic eltaraeteristies of sax:-tgliptin and the

major metabolite. The algorithm was supported by the efficacy ot‘thc saxagliptin 2.5 mg

dose, as well as the safety and tolerability profile of doses greater than 5 mu. Because

there is a need for a single dosage adjustment based upon renal function, assessment of

renal Function is recornrnended prior to initiation of saxagliptin and periodically

thcrealier. To provide additional information on the clinical safety and cflieaey of

saxagliptin and the steady—statc pltarmacokineties of saxagliptin and BMS—S10849 in

subjects with TZDM with moderate, severe, or end-stage renal disease, a 12-week study

of saxagliptin with a long-term extension in this population has been initiated and is

currently ongoin g.

Saxagliptin has not been evaluated in children, in subjects treated with insulin, in

immunoeompromisecl individuals (eg, subjects who have undergone organ

transplantation or were diagnosed with human i1nrnunode.l"tciene_v virus}, in subjects with

enngestix-'e heart. failure defined as NYHA Illr'lV and/or known left ventricular ejection

fraction ofé 40%, or in pregnant or lactating women.

Saxagliptin. in repeated dosing, has not been studied in subjects with clinical evidence of

active liver disease or ALT 3- 2 times the ULN, in subjects with severe and end-stage

renal disease, or in subjects receiving potent CYP3A4 inhibitor or inducer agents.

Based on these limitations, appropriate warnings and precautions are included in the

proposed label.
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6 BENEFITS AND RISKS CONCLUSIONS

6.1 Summary of Benefits

The results from the eight clinical studies in the saxagliptin Phase 2b and 3 program in

over 4600 subjects combined with the results lrotn clinical pharmacology studies support

the oral dose of saxagliptin 5 mg once daily in a Wide range of subjects with TZDM. as

either moliotlierapy, add~on combination therapy with metforinin, a TZD. or a SU. or

initial combination therapy with tnctforntitt.

ln the Phase 2b dose—ranging study. adminisuation of saxagliplin :3 mg was associated

with significant inhibition of plasnla DPP4 activity at the trou_:_.§lz of the dosing interval as

well as clinically Inenningfiil decreases in AlC, Tasting serum glucose and postprandial

serum glucose. The results from the Phase 3 studies confirmed clinically meaningful

benefits of saxagiiptin 5 mg on AIC, as well as FPG. postprandial glucose, insulin, C»

peptide. glucagon levels, and B—ccll function. The results also demonstrated that treatrnent

with saxagliptin resulted in El high percentage of subjects being able to achieve glycetnic

goals including Al C levels 4. 7%. Siustained ellecl relative to placebo was observed with

up to 102 weeks of treatment. Saxagliptin treatment consistently ClCtTl0t‘1SI1‘£1tCCl a

beneficial antihyperglycemic effect across subgroups of demographic and baseline

diahctcs characteristics. In elderly subjects (2 65 years of age), AlC 1'cductio11s and Ali

profiles were comparable to those in younger subjects. supporting a positive be11elit:risk

ratio in the elderly.

Tl1crc was no consistent evidence that the 'IU mg saxagliptin dose provided any

incremental efficaey benefit over that observed with the 5 mg dose. Subjects in the

saxagliptiit 5 mg groups consistently dcrnonstrated better glycemic control than subjects

in the saxagliptin 2.5 mg group. Specifically:

I The saxagliptin 5 mg treatment groups demonstrated greater reductions from baseline

in AIC titan the saxagliptin 2.5 mg groups in four offive Phase 3 studies (note that

Study C\/181039 did not contain a saxagliptin 2.5 mg dose group). Similarly.

rnaxilnal AlL' benefit in the Phase 2b tlose-mnging study was seen at a saxztgliptiti

dose ot‘5 mg.
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I The proportion ol‘ subjects who achieved AIC reductions 2 0.7% was greater in

suhjeets who received saxagliptin 5 mg Compared with 2.5 mg in four of five Phase 3
studies.

0 There was a greater reduction from baseline in postprandial glucose AUC, which

closely reflects the primary ineretin-based mechanism for saxagliptin. for the
saxagliptin 5 mg groups compared with the 2.5 mg groups in all Phase 3 studies.

I The proportion of slibjeets achieving a glyeeniie response of AIC '1 TM: was larger in

the saxagliptin 5 mg groups compared with the 2.5 mg groups in four of live Phase 3
studies.

These observations demonstrate that saxagliptin 5 mg per day is the optimally efficacious

dose.

6.2 Summary of Risks

Onec—daiIy. orally—-administered saxagliptin was salt: and well—tolcrated at doses of up to

400 mg QD for 3'. weeks, 100 mg QD for 6 weeks. 40 mg QD for I2 weeks, and at 2.5, 5.

and ll) mg QI) for up to I02 weeks. In an extensive Phase 2b.*’3 prograln, saxag|ipt.in

given at doses of 2.5 and 5 mg was associated with an overall Clinical AE profile that was

comparable to placebo. Althotlgh the rate of certain AEs was higher in subjects who

received saxaglipiin 10 mg compared with those who received 2.5 and 5 mg, saxagliptin

ll} mg was also safe and well tolerated, providing a safety margin for the saxagliptin

5 mg dose.

Long-term dosing ofsaxagliplin in the Phase 3 program, which included exposure up to

102 weeks in duration, did not reveal any unexpected events or emergent safety signals

when compared with analyses of the short-term (24-week.) study periods. The overall

profile of A155 associated with extended dosing of saxagliptin for up to 2 years was

consistent with that seen at 24 weeks.

A ntllrlber of measures were implemented to monitor and collect information on specific

events of special interest to complement Standard safety monitoriilg. The events of

interest included: (I) hypoglycemia; (2) events related to skin lesions; (3) selected

infections (cg, events related to herpes simplex virus or Myeobaelcrium tuberculosis); (4)

decreased lymphoe_vi.e couiits; (5) decreased platelet counts; and (6) events of localized

edema. 1.-‘xtensive analyses were also eondttcled to evaluate CV events, abnormalities in
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liver function tests. and hypersensitivity reactions. In general, the safety profile for

saxagliptin given at doses of2.5 and 5 mg were iiidistinguishable and similar to the safety

profile of placebo for these events of special interest. except for those related to

lymphocyte counts.

Treatment with saxagliptin led to rates of hypoglycemia that were generally similar

compared to placebo. This is consistent with the meelianism of action ofDl’l‘-'l- ll']l‘Iil:')iEDl'S,

which exert their insulinotropic effects at the level of the B-ccll in a glucose-dependent

manner. However, the rate of hypoglycemia was numerically higher in subjects who

received 2.5 or 5 mg of saxagliptin added on to an intermediate dose of glyburide

compared with up-titration of glybttridc monotherapy plus placebo. The diiTei'ei1ce in

hypoglycemia rates between the saxagliptin treatment arms and placebo was not

statistically significant. SUS. alone and in combination with other antihyperglyeemie

agents, are known to cause hypoglyeenlia, and decreases in EU dose may be warrzmled

for certain subj eets to reduce the risk of hypoglycemia.

The proportion ol" subjects with AI-is ot‘ |oea|i'/ed edema was generally similar in subjects

who received saxagliptin and placebo. /\ higher rate of pedal edema was observed in

subjects who received 5 mg saxagliptin in combination with TZD compared with

placebo. Dependent edema. however. is well described in subjects who receive a TZD as

monotherapy or in combination with other oral diabetes treatments. Further. the events of

peripheral edema observed in subjects treated with saxagliptin added—on to TZD were

mild to moderate in intensity and did not lead to study discontinuation. In this

eornbination and in all other saxagliptiu Phase 3 studies, there was no evidence tor

increased lrequency oi" edema limited to the hands, which was specifically described as a

dose-limiting ei‘l‘cct in healthy subjects who received another member ol‘ the DPP4

inhibitor classsfi. The safety risk for this specific finding is low based on available data.

At a saxagliptin dose of 5 mg. a small decrease in mean absolute lymphocyte count from

baseline was observed. While the mechanism for the decrease in lymphocyte count is

ttnknown. further investigation did not show any evidence oi? impairment in lymphocyte

prolii'eration. apoptosis I necrosis, and did not suggest that any one lymphocyte subtype

was disproportionately affected during the time ol‘ decrease. While the clinical

significance oi’ the decrease in iyrrtphoeyte count relative to placebo is not known. the

tleereases were not associated with clinically relevant adverse events. 'l'he:'e was no

53

.'3tp_t';re‘.rr-.-‘L V3.0 53300274-.77 1.0

Page 53 of 64

kozikowj
Sticky Note
None set by kozikowj

kozikowj
Sticky Note
MigrationNone set by kozikowj

kozikowj
Sticky Note
Unmarked set by kozikowj



Page 54 of 64

Saxagliptin 2.5
Bl\1S—477l I8 Clinical Overview

cvidcitcc for an association of saxagliptin lTl.2ii.l'ITlCl1l with an increased risk of clcvatiorl of

liver function tests or ofelevution o1°serun1 ereatinine.

In summary:

I The clinical safety prolilc oi‘ saxagliptin has been consistently t.'Ul'1fi]'l‘llt:‘tl across L1

large and diverse developnient program with few potential risks. The few potential

risks were not E1SS[)Ci.':l[CLl with any clinical consequences.

I The overall clinical AE profile was comparable between the saxagliptin 2.5 and 5 mg

closes and similar to that ofplaccbo.

I The inercasetl incidence oi" hypoglycemia when saxaglipitin is administered in

combination with SU. the increased incidence of peripheral edema when saxaglipitin

is given in combination with TIT), and the observation ofa decrease in lymphocyte

count are described in the proposed lahei.

6.3 Conclusions

In subjects with TZDM, treatment with saxagliptin compared with control treatment

resulted in significantly iniproved glyeernic control with a low risk of hypoglycemia.

Saxagliptin treatment at 5 mg was well tolerated with an overall clinical Ali profile

similar to placebo. No serious adverse events of clinical relevance to the administration

ofsaxaglipiin were observed.

The effieacy and safety data demonstrate that 5 mg once daily dosing of saxagliptin

provides the optimal glycemic benefit. The [0 mg saxagliptin dose did not provide

inc1‘cl'net1tal efficacy benefit over that observed with the 5 ring dose, While the 2.5 mg

dose of saxagliptin consistently provided less glyeemie benefit. than the 5 mg dose. Given

the comparable safety profile of the 2.5 mg dose and the 5 mg dose, the 5 mg once-daily

doiae of saxagliptiti provides the optimal hetielitzrislt ratio in subjects with TZDM and is

the rccnrnmended usual clinical dose in patients with normal renal function.

In subjects with milcl renal impairment. exposure to both saxagliptin and EMS-510849 is

less than 2-t'old that observed in subjects with normal renal function. Accordingly, a dose

of 5 mg saxagliptin in subjects with mild renal impairment is recommended. A dose of

2.5 mg saxagliptin in rnodcrate and severe renal irnpairtncnt is associated with saxagliplin

exposures that are similar to the expected usual clinical dose of 5 mg in subjects with
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normal renal function, and will result in exposures to BMS—5lUS49 that approach the

exposures typically achieved with 21 10 mg dose in stibjeets with normal renal function.

Thus. a 2.5 mg daily dose in moderate and severe renal impairment provides optimal

benefit while 111ait1ta.iL1i11g systemic exposures to parent and metabolite within the current

long—term elinieal safety experience.

Saxagliptin represents a new treatment option for TZDNI, a disease with many etlrrently

available treatments. but one that is increasing in prevalence and where inany patients do

not achieve satisfactory glyeemie eoutrol. Saxagliptin provides clinically meaningful

glyeemie benefits, with an overall Ali profile similar to placebo, when given as

monoiherapy, add-on tl1t3I‘a[)y with rnczformin, TZDS, and SUs as well as in initial

combination use with metformin, when treatment with dual saxagiiptin and metformin

Lllerapy is apprupliate.
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