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Generic Name semaglutide Brand Name anufacturer): Ozempi® (Novo Nordisk)
Generic Nameertugliflozin ertugliflozin/sitagiptin, ertugliflozin/metformin Brand Name (Manufacturer)Steglatrd™ SteglujafiM
Segluromet™ ( Mer ck & Co. , Il nc.)

Dossier Receivedrtugliflozin (yes), semaglutide (no

Current Status of PDL Class:
SeeAppendix 1

Purposefor Class Update
To evaluate the safety and efficacy of semaglutide and ertugliflozin (and combinations) which were recently approved fglubtise lowering in patients
with type 2diabetesmellitus (T2DM)High quality new evidence published since the last reviewalgill be presented.

Research Questions:

1. In patients with T2DMsithere ay new comparative evidender non-insulin antidiabetic therapies baseeh surrogate efficacy outcomés.g., hemoglobin
Alc[HbA1g¢) and longterm clinically meaningfugffectiveness outcomes (e.g., microvascular outcomes, macrovascular outcomes and mortality)?

2. In patients with T2DMsithere any new comparative evidence for Fiosulin diabetes treatmentbasedon harms outcomes (e.g., severe hypoglycemia,
heart failure,diabetic ketoacidosis, pancreatitis, etc.)?

3. Are there subpopulations of patients witfeDMfor which specific therapies may be more effective or associated with less?harm

4. What are the efficacy and harms evidence for the two new-imslin diabetes treahents, ertugliflozin and semaglutide?

Conclusions

1 ADrug Effectiveness Review Project (DERP) update on newer diabetes therapies, three new guidelines/standards, one neadraodootiied trial and
two new drug reviewsvere reviewedor this class updateThe evidence pertains misto adult patients with T2DMnildly elevated HbAlc levelsnd
unspecified healthcare coveraddamitations to the evidence included shderm study duration and industry funding for a majority of theluded studies.

DERP REVIEW

1 TheDERPReview onnewer diabetes meditins and combinations/as publishedn September of 201¥The most clinically relevant outcomes with
moderate or high quality eviden@e summarized below
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Cardiovascular Outcomes

1 Moderate strength of evidenceras demonstratedor reduction in the composite outcome @V death, nonfatahyocardial infarctior(MI) or nonfatal
stroke compared toplacebofor the following therapiesempaglifl@in (ARRL.6%/NNT 62ver 3.1 years canagliflozifCANVAS ARRAI%/NNT/1 over 5.7
years and CANVASARR 1.1%/NNT 91 over 2.1 yeans)l liraglutidg ARR 1.9%/NNT 53 over 3.5 yedS)r this same endpointhe following therapies
were found to produce no cardiovascular benefit and no harm compared to placebo: alqdifanatide semaglutide saxadjptin, and sitagliptin.

9 Cardiovascular death was reduced with empaglifl¢2ii% vs. 5.9% over 3.1 yeaasyl liraglutide(4.7% vs. 6.0%ver 3.8 yearscompared to placebo based
on moderate quality evidence as determined by DER® difference in CV death wasen between treatment and placebo for saxagliptin, sitagliptin, and
lixisenatide.

CLINICAL EFFICACY

HbAlc

Within Class Comparisons

1 For within class comparisons DERP found that there was moderate evidence of a atagstefit in HbALlc lowerinigvoring the first therapyistedin the
following comparisonsdaily lixisenatide vs. daily liraglutided onceweekly exenatide vs. exenatide twice ddilhe difference in HbAlc lowering between
the treatments was appromately 0.5% to 0.6%suggestindenefit inpatients who areclose to achieving their HbAlc goal

BetweendassComparisons

1 DERP found moderate strength of evidence of significant differences between classes of antidiabetic treatments for the ofutttoivic lowering.
Canagliflozin 300 mgecreased HbAlloy a mean difference 60.16% (95% CH).29 to-0.02)more than sitagliptin 200 mg which is unlikely to be clinically
impactful A higher grcent of patientsobtained a HbAlc less than 7% with empagliflozin paned to linagliptin based on moderagtrength ofevidence!
Moderatestrengh of evidence found no difference between empagliflozin and sitagliptin.

Newer Diabetes Medications

1 DERP found moderate evidence of more HbAlc reduction with metformin compared to sitaglgighted mean differenceyMD] -0.30% 95% CFE0.52
to -0.09) !

Changes in Weight

1 Moderate evidence found canagliflozempagliflozirand dapagliflozito cause more weight losomparedto sitagliptinranging from 6 to 10 pounds which
could be clinicallympactful?

1 Thefixed-doe combination prodct (FDCPof empagliflozin/linagliptin wakund to cause more weight loss compareditwagiptin.

1 Metformin was associated with more weight loss, ranging frrd kg to-1.7 kg, when compared to sitagliptin (moderate evidence).

Evidence on Harms
1 Liraglutide was associated with a higher incidence of withdrawal due to adverse events compared to sitagliptin (RR 8R8;.85%6 5.93).
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New Drugs

Semaglutide:

1 A CV outcomes stydound semaglutide to be noninferior to placebo based on a phase 3, ddulibid® doubledummy, noninferiority, randomized trial of
fair qualitylasting a mean duration of 2.1 yeadrspatients wih CV disease or at high risk@¥ diseases( years or oldr and at least TV risk factors) The
incidence of the primary composite outcome (CV death, nonfatal MI or nonfatal stroke) occurred in 6.6% of patients tithegechaglutide compared to
8.9% of patients treated with placebo (HR 0.74; 95% ClI, 0.58%¢ P<0.001 for noninferiority)n a subgroup analysis in patientsth only CV risk factors
(primary prevention patients)}here was no benefit over placebo efmaglutide therapynd also no benefit over placebo se@rpatients from only US
treatment sites (HR 0.84; 95% CI 0.57 to 1.Békults are most applicable to patients watistory of CV disese, kidney disease or botRrimary outcome
analysis was done on thetention to treat (TT) population which can bias results toward no difference between graupsals with a noninferiority design
Semaglutide patients were found to have better glucose control compared telpda@ibAlc mean differencé.0%), which may have influenced study
results. The trial was not powered to determine statistical superiority between semaglutide and pkawgivas funded by industry.

1 Semaglutideefficacywas demonstrated in sixials stud/ingHbA1c reductiorirom baseline oveB0-56 weeks*® Noninferiority trials offair quality
compared semaglutide to active comparisosisagliptin,insulin glargineexenatide ERnd dulaglutide® EstimatedHbAldreatment differencegETD)
between semaglutide and active treatments wefie38% t0-1.06%, proving noninferiority and superiority. Differences in HbAlc betwerraglutide
compared to placebo ranged frorsi.35% to-1.75%"® Semaglutide was associated wgheaterweight loss up to approximately 4 kg motean active
treatment comparisonsR<0.05). Adverse events were similar to otigdwcagonlike peptidel receptor agonistsGLP1 RA} with gastrointestinal related
adverse events being the most commaoBemaglutide was associatedth an increased risfor diabetic retinopathy complications compared to plac€B®o
versus 1.8%respectivelyHR 1.76; 95% ClI, 1.11 to 2.78), which has not been demonstrated with othér AL

Ertugliflozin:

1 Ertugliflozin was recently approved as monotherapy and in combination with sitagliptin and metfotaicebo controlled studies found HbA1lc lowering
similar to othersodiumglucosecotransporter2 (SGLR) inhibitors with lowering ofup to -0.9%%2 An active teatment comparisons with glinpéride
demonstrated noninferiority for ertugliflozin 15 m(@stimated treatment difference T 0.1%;95% CI;0.0 to 0.2) but not at the lower dose of 5 rHy.
Combination ertugliflozin and sitagliptin were found to be more effective thanatherapy component$?

9 Genital and urinary tact infections were associated widhtugliflozin use, which is similar to other SG2Tnhibitors Anincreased risk blower limb
amputations with ertugliflozin in atisk patientsvasdemonstrated across the phase 3 trials; 1 (0.1%) inertugliflozin treated patients, 3 (0.2%) in the
ertugliflozin 5 mg group and 8 (0.5%) i thrtugliflozin 15 mg group.

Randomized Controlled Trial
1 A CV safety study comparing exenatiktended releaseHR to placebqin patients wth T2DM and CV diseas®@b of participanfsand those at high risk

of CV disease (30%pund exenatide ER to be no more harmful or effective in CV risk redubtiarpacebobased on an incidence of the primary endpoint

of 11.4% in exenatide ER treated patients compared to 12.2% for placebo (HR 0.91: 95% CI, 0.83 to 1.00; P<0.001 fortparinféridrio6 for
superiority)*®

Recommendations
1 No changes to thereferred drug listPDI) are recommended for the nemsulin class of antidiabetic therapieaded orreview of efficacy andafety data
1 Add new formulations to existingrior authorization PA criteria.
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1 The Committee also recommendedrimove amylin analogs from the list ajentsrequired totry and fail(or have contraindicatiosito) prior to approval
in the SGL2 Inhibitors PA criteria.
91 After evaluation otomparativedrugcosts in executive sessiono changes to the PDL were recommended

Prior Review Summary aneolicy Recommendations

1 Evidence supports the use of metformin for initial therapy in patients W&BM requiring medication to reach HbAlc gdaléThere is no universal
recommendation for the optimal second limatidiabetic therapy asmost secondine therapiesdéwer HbAldo a similar extent® Canadian Agency for
Drugs and Technologiés Health(CADTHrecommends the use of sulfonylureas$U in patientswho require additional glucose lowering in addition to
metformin.!® National Institute for Health and CakscellenceNICErecommends the additionf a SU, pioglitazon®PP4 inhibitor or SGL-Z based on
efficacyand safety data’ Much attention is also focused on the CV eféaaftantidiabetic treatmentsandsome guidance advocates uskspecific therapies
in patients withatherosclerotic cardiovascular disease (ASC¥Rpst newer therapies havshown a neutral impaain composite CV endpoints. Small
benefits have been demonstrated for canagliflozin, empagiifl and liraglutide; however, deictionscompared to placebo have only ranged from 1.1% to
1.9%and trials have had many limitations, including: lack of CV benefit in North American pops)litanof transparency on cause of CV demithstry
funding and only applicable foatients & high risk or history of CV disease, averaged@3-64 yearsand on multple other antidiabetiand
cardioprotective treatment$*23 Forthese reasons the evidence fromthese stsdied oesn’ t a p p | y ofpatients with &2DgAelditiprally,p o r t
adverse events need to be considered when choosing antidiabetic treati@ernitus adverse events inclutee following:an increased risk of amputations
in T2DM patients at high CV risk or history of CV disease treated for with canagiifleringlifiozin compared to placebincreased risk of hospitalization
due to heart failure when compared to placebo with saxagliptid alogliptin, increased risk of ketoacidosis with S&iohibitors, increased risk of
retinopathy complications with semaglutide compared to placebo, potent@kase irpancreatitis withdipeptidyl peptidase 4DPP4) inhibitors and GLR
RAs, exarbation of heart failure and increased risk of bone fracture whihzolidinedionegTZD)xand increased risk of hypoglycemia with SU compared to
other active treatmentg:*".1824

9 Antidiabetic therapies were last reviewed in September of 20hich resulted in no chages to the PDL or PA criter@urrentOregon Health PlarOHB
fee-for-service policy for noimsulin antidiabetic treatment allows for metformisUsand TZDdor use without restriction Appendix 3. DPP4 inhibitors
andglucagonlike peptidel receptor agonistSFLP1 RA¥are options after trials of metformin anflU or contraindications to these drugs outlined irthe
PA criteria irAppendix 6 The DP# inhibitor, sitagliptin is also a preferred drug but requires that patients meet specific clinical PA criteria. SGLT2 inhibitors
are available as ladine therapy as described in the clinical PA criteria.

Background:

Approximately287,000 adult Oregonians have T2DMs estimated that ove38,0000f these patients ar®©HP member$ OHP paid $106 million in direct

medical claims for diabetes and diabetetated complications in 2012. The overall cost to the state is estimated at $3 billion a year. According to the Centers
for Disease Control andévention (CDC), as many as 1 in every 3 adults will have T2DM b3 P@site a variety of treatment options, a significant raen

of patients fail to meet HbAlc goaldthin 3 years of being diagnosed ab@P6 of patients require combination therapy to control thdisease’’?

Underlying characteristics that lead to hyperglycemia and T2DM are insulin resistance and impaired insulin sétgéi@viderce has shown the importance
of lifestyle modifications, such aet and exercise changeantidiabetic treatments are necessary foeatment of hyperglycemia associated with T2DMnost
patients?® Pharmacotherapymproves hyperglycemia bigicreasing glucose uptake, increasing glucose secretion aimi@asing insulin sensitivit@oal
glucose levels are dependent upon patiehiracteristics, such as age aswmorbidities; howeverguidelines recommend a goal HbAdfdess than/% for most
patients but a range oess thar6.5% toless tharB% may beppropriate®°3'Classes afion-insulin antidiabetic agentsurrently available are: alpha
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glucosidase inhibitors, biguanidd3PP4 inhibitors, GLR RAs insulinsmeglitinides, SGEZ inhibitors, SUs, TZDs, bile acid sequestrants, dopagnhagonists

and amylin mimeticsCurrent evidence and guidelines recommend metformin a first line treatment in most patients with T2B%£3There is no consensus

on a universally recognized secelink treatment and therefore, selection should be dependent on degree of glucose lowering required to assist in obtaining
goal HbAldevels patientspecific characteristics including comorbidities and harms of thef&gi??33

Important outcomes in patients with diabetes are microvascular and macrowasmuhplications, mortality, HbAlsevere adverse evengsd hypoglycemia
rates.Hemoglobin A1C is often used as a surrogate markassess comparative efficacy of different antidiabetic therapies, as hyperglycemia is associated witt
increased microvascular complications, and possibly macrovascular outcomes a4 diritally relevant change inHbAllcs consi der'®d t o be
Available data for most new drugs are limited to shHemm studies, which prevents the assessment of the durability of most antidiabetioriszds to control

glucose levels lonterm and todirectly compare their impact on microvascular and macrovascular complications.

In 2008,the FDA started requiring that CV rigkantidiabetic therapiebe evaluatedCardiovascular studies have been published for each of the newer classes
of antidiabetic therapies; however, definitive conclusiamsclass effectsf benefits and harmbsave yet to be determinedidditionally, limitations of the

evidence in CV studiegjch adimited applicability to patients witlCV disease or at high risk of CV disease, as well as small benefits of treatment prevent
universal recommendations of antidiabetic therapies vétlggestiveCV benefitA comparison table of effectiveness and harms can be fouAgpendix5.

Abbreviated Drug Utilization Evaluation

Quarterly costs for antidiabetic therapiese driven by newer drugs from the SGRTGLPL RA and DRR classeswhich have increased 5%ee the last
update Metformin, SUsand TZDsaccount for 94% of claims but or8$6 of the cost overalUtilization of preferred antliabetic therapies is 98% for metformin,
SU and TZland 31% for newer therapies, with the inclusiof SGLP inhibitorswhich haveno preferred treatmenswithin the class.

Methods:

A Medline literature search for new systematic reviews and randomized controlled trials @83685ging clinically relevant outcontesactive controls, or

placebo if needed, wasonducted.The Medline search strategy used for théwiew is available iAppendix 3 which includes dates, search terms and limits

used TheOHSU Drug Effectiveness Review Projfsgency for Healthcare Research and Quality (AHR€X(;ochrane Caboration Natial Institute for

Health and Clinical Excellence (NICE), Department of Veterans Afdii€)inical Evidencédnstitute for Clinical and Economic Revi@@ER)and the Canadian
Agency for Drugs and Technologies in He@DTH) resources were manuatarched for high quality and relevant systematic reviaisen necessary,
systematic reviews are critically appraised for quality using the AMSTAR tool and clinical practice guidelines usindettmoAGRE-DA website was searched

for new drugapprowals, indications, an@ertinentsafety alertsFinallyt he AHRQ Nati onal Guideline Clearinghous
basedclinical practiceyuidelines.

The primary focus of the evidence is on high quality systematic reviews arahegithsed guidelines. Randomized controlled trials will be emphasized if
evidence is lacking or insufficient from those preferred sources.

Systematic Review

DERP-Newer Diabetes Medication and Combinations

In Septenber 2017 DERP releasedexiew onnewer medications for patients with type 2 diabeteNewer diabetes medications were defined: asnylin
agonists, DPR inhibitors, GLR agonists, and SGETinhibitors. Twentysix trials, 3 observational studies and 4 systematic reviews were inclitiesd.of the
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evidence comes from piants who are white, middlaged, obese, 10 year or less history of diabetes and HbAlc baseline levels of less Plac&36.rurn
periods were required for many trials which can bias results in favor of patients who will be adherent to therigence based omtrospective cohort trials,
indirect comparisonperntlabel extension studiesr with limited applicability to OHP FFS patients waseincludedfor reasons outlined ithe Drug Use
Research and Management (DURNthods Secondary engbints that werenot statisticallyor clinicallysignificantly different between therapies were

excluded

Cardiovascular Trials

Evidencedor the CV effect of newer diabetes medicatiomas studied folSGLT2 inhibitors, DRPRnhibitors al GLPL agonists Table J.* All the trids but the
semaglutiderial have been previously presented in diabetes class updates. Therefore, only the semaglutide CV trial will be predetati&d ive following

characteistics were similar for attials:

- Trials were placebo controlled

- Patientshad established CV disease or multiple CV risk factors

- Mean age was 666 years

- Onethird of patients were women

- Baseline HbAlc ranged from 7.2% to 9.7%

- Patients had a-14 year history of diabetes

- All trials allowed additional glucose lowering drugs
- Six of eight trials were considered good quality. The LEADER and CANVAS trials were considered fair quality.

Table 1. Comparison of CV Outcomes Across Drug TFrials

Author, Year

Trial Name

Drug

Number of Patients

Population

CVDeath, Nonfatal MI, or Nonfatal
Sroke

CVDeath

SGLT2 inhibitors

Zinman, 2015
EMPAREG OUTCOME
Empagliflozin

Established CV disease
HbAlc: 8.1
Duration of diabetes: NR

Event rate (3.1 y FU):
10.5% vs. 12.1%
HRO0.86 (95% CI, 0.74 to 0.99)

Event rate (3.1 y FU):
3.7% vs. 5.9%
HR 0.62 (95% ClI, 0.49 to 0.77)

moderate strength of evidence
CANVAR (2.1y FU):

Event rate: 5.5% vs. 6.6%
moderate strength of evidence

7,020 moderate strength of evidence moderate strength of evidence
Neal, 2017 History of CV disease (ag80 years) | Both trials ¢combined FU o2.4y): Event rate ¢ombined FU of 2.4)y
CANVAS and CANVRS or=2CV disease risk factors HR 0.86 (95% ClI, 0.75 to 0.97) 4.6% vs. 4.3%

Canagliflozin HbAlc: 8.2 CANVAS (5.7 y FU): HR 0.87 (95% CI, 0.72 to 1.06)
10,142 Duration of diabetes :13.5y Event rate: 15% vs. 16% low strength of evidence

DPP4 Inhibitors
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White, 2013 Recent acute coronary syndrome | Event rate (1.5 y FU): Event rate (1.5y FU):
EXAMINE HbAlc: 8.0 11.3% vs. 11.8% 4.1% vs. 4.9%

Alogliptin Duration of diabetes: 7.2y HR 0.9601.16); P = 0.32 HR 0.85 (95% CI, 0.66 to 1.10)
5,380 moderate strength of evidence low strength of evidence
Scirica, 2013 Established CV disea@me= 40 Event rate (2 y KM): Event rate (2 Y¥U):

SAVOR'IMI 53 years) or=2 CV disease risk factors | 7.3% vs. 7.2% 3.2% vs2.9%

Saxagliptin HbAlc: 8.0 HR 1.00 (95% CI, 0.89t0 1.12) HR 1.03 (0.87 to 1.22)

16,492 Duration of diabetes: 10 y moderate strength of evidence moderate strength of evidence
Green, 2015 Established CV disease Event rate (3.0 ¥U Event rate (3.0 yr FU)

TECOS HbAlc: 7.2 10.2% vs. 10.2% 5.2% vs. 5.0%

Sitagliptin Duration of diabetes: 12 y HR 0.99 (95% ClI, 0.89 t0 1.10) HR 1.03 (95% CI, 0.89 to 1.19)
14,671 moderate strength of evidence moderate strength of evidence
GLP1 Agonists

Marso, 2016 EstablishedCV diseaséage=50 Event rate (2.1 y FU): Event rate (2.1 y FU):
SUSTAHS years)or CVrisk factorgage= 60 6.6% vs. 8.9% 2.7% vs.2.8%

Semaglutide years) HR 0.74 (95%Cl, 0.58 to 0.95) HR 0.98 (95% ClI, 0.65 to 1.48)
3,297 HbAlc: 8.7 For noninferiority insufficientevidence

Duration ofdiabetes: 14 y

moderate strength of evidence

Pfeffer, 2015
ELIXA

Recent acute coronary syndrome
HbAlc: 7.7

Not reported—used an alternated
composite endpoint of unstable

Event rate (2.1 y FU)
5.1%vs. 5.2%

Lixisenatide Duration of diabetes: 9.3 y angina, CV death, nonfatal Ml or HR 0.98 (95% CI, 0.78 to 1.22)

6,068 stroke. No difference compared to | moderate strength of evidence
placebo was found.

Marso, 2016 EstablishedCV diseaséage= 50 Event rate (3.8 y FU): Event rate (3.8 y FU):

LEADER years)or CVrisk factorqage= 60 13.0% vs14.9% 4.7% vs. 6.0%

Liraglutide years) HR 0.87 (95% CI, 0.78 to 0.97) HR 0.78 (95% CI, 0.66 to 0.93)

9,340 HbAlc: 8.7 moderate strength of evidence moderate strength of evidence

Duration of diabetes: 13y

Abbreviations: Cl = confidence interval; CV = cardiovascular; FU = follow up; HbAlmglohenfA\lc; HR = hazard ratio; NR = not reported; y = years

SemaglutideCV Trial (SUSTAG)
In addition to the results in Table dther important outcomes are presented below:
- Semaglutide was found to have a 1.1% decreased risk of nonfatal stovkpared to placebo (HR 0.61; 95% ClI, 0.38 to 0.9®danmoderate
strength ofevidence!
- The risk of nonfatal Ml was similar between semaglutide and placaBéo and 3.9%, respectiv¢ligw strength of evidence)
- The risk of hospitalization was 3.6% with semaglutide and 3.3%plaitebo, suggesting no differenflew strength of evidence)
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The incidence of retinopathy complications was 3.0% with semaglutide compared to 1.8% with placebo (HR 1.76; 95% Z¥,8). Ilhto
composite outcome of retinopathy complications includiidbetesrelated blindness, vitreous hemorrhage, or need for treatment with
photocoagulation or intravitreal agents.

New or worsening nephropathy was less with semaglutide compared to placebo, 3.8% vs. 6.1% (HR 0.64; 95% CI, 0.46 to 0.88).
Subgroup angkes found no clinically significant differences between semaglutide and placebo based on history of prior CV diseasdfchroni
prior Ml or stroke, or established CV disease versus CV risk factors only.

Within Class Comparisons
Twelve trials evaluatedithin class comparisons which lasted anywhere fronb26veeks and included 66 to 835 patients with ages from 44 to 57 yédwmst
trials included patients that were inadequately controlled on metformin, sulfonylureas, a TZD or combination of theséeiitidi@nts.

Sitagliptinvs.saxagliptin smilar HbAlc lowering at 24 week4,07% vs:1.34%, respectivelyased on low strength of evidencAdverse events

and withdrawals due to adverse events were not statistically significantly diffeetaeen groups.

Dulaglutideonce weekly velaily iraglutide drugs were comparedver 26 weeks (both groups on background metformin) and found similar HbAlc
reductions,-1.42% vs:1.36% espectively. Additionally, both groupschieveda HbAlc of less than 7i#%68%of patients(low strength of

evidence)! Adverse events were similaNeight loss was numerically greatgith liraglutide compared to dulaglutide betinical benefitvassmall
-2.90 kg versus3.61 kg, respectively.

Daily liraglutide vs. @eHly albiglutide both groups on backgrounsetformin, TZDs, sulfylureas or combination therapyith HbAlc reductions of
-0.99% vs:0.79%, respectively (treatment differene®21%; 95% CI, 0.08% to 0.348w strength of evidende* Fifty-two percent of patients
receiving liraglutide obtainedn HbAlc less than 7% compared to 42% for albiglutide (RR 1.23; 95% CI, 1.06 to 1.42). Patient receiving liraglutide
experienced 1.55 kg more weight loss compared to albiglutide patients.

Daily lixisenatide vs. daily liraglutideatients taking metforminn both groups,HbA1c reductions wer-1.8% with lixisenatide versus 1.2% with
liragutide (treatment difference0.6%; 95% CI0.8% t0-0.4% moderatestrength of evidencke! More patients receiving lixisenatide obtained an
Hbalc less than 7% compared to liraglutide (74.2% vs. 45.80004). Adverse events and decreases in body weight were similar between the
two groups.

Twice aily exenatide vaveekly dulaglutidebackground therapies includadetformin and/or pioglitazone which resulted in 7&%¥opatients taking
dulaglutide 1.5 mgnd 66% of patients taking dulagluti@e’5 mgobtained a HbAlc of less than 7% compared to 52% taking exerfBt@e®1 for

all comparisongjow strength of evidence’)Dulaglutide 1.5 mg weekly had similar weight loss and adverse events as exenatide.

ExenatideXR (onceveekly) vs. exenatide twice daityeta-analysis of three trials foun®.46% (95% CN.69 t0-0.23) more HbAlc lowering with
exeratide XR compred toexeratide twice daily(moderate strengthof evidence}):

Liraglutide once daily vexenatide twice daityHbAlc lowering wad..12% with liraglutide compared with.79% with exenatide (both groups on
background metformin or sulfonylurea or bQ{WMD-0.33%; 95% C).47 t0-0.18;P<0.0001) based on low strength of evidehce.

Between Class Comparisons
Twenty publications were identified for between class gamisons of antidiabetic therapies. All but two trials wer@sidered fair or good quality. Two studies
graded as por quality evidencelid not meet inclusion criterifor DURMreviews as outlined in thmethods?

DPP4 inhibitors were comparto GLPL analogs in eight studies that were graded as fair quality. Patients ranged from 47 to 63 years old with women
comprising 34% to 52% of the population.
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Sitagliptin vs. exenatide XRw strength of evidence found exenatide XR to lower HbAlc mhare sitagliptin at 26 weeks in patients also taking
metformin (WMD-0.48%; 95% C).69 t0-0.26)! Sixtytwo patients taking exertale XR obtained HbAlc less than 7% compared to 39% of patients
taking sitagliptin (RR 1.57; 95% ClI, 1.34 to 1.83). More weight loss was demonstrated in patients taking exenatide XiRtomit@gliptin with a
WMD of-1.32 kg (95% C11.87 t0-0.76) however is unlikely to be clinically impactful

Sitagliptin vs. exenatidénsufficientevidence.

Sitagliptin vs. liraglutiden patients also taking médrmin, liraglutidel.2 mg once daily was found to lower HbAQSB4% (95% CN.51% to-
0.16%)morethan sitagliptinl00 mg once daily at 26 weekd.iraglutide 1.8 mg once dailywered HbAlc by0.60% (95% CR.77 t0-0.43) more

than sitagliptin 100 mg once daiBoth findings were based on low strength of eviderfe extension phase lasting 52 weeks confirmed HbAlc
findings of the 28veek study. Difference in mean weights$osas 2.3 kg more with liraglutide compared to sitaglipfinere was moderate

evidence that withdrawals due to adverse events were higher in patients taking liraglutide compared to sitagliptin (B59@28;1.81 to 5.93).
second study found that sittar HbAlc reductions were seen in patients takinaglutide 1.2 mgandsitagliptin 100 mg at 26veeks.

Sitagliptin vs. albiglutideveeklyalbiglutide 30 mg wasnore effective in lowering HbAlc compared to sitagliptin 100 mg daily in patients taking
metformin after 104 weeks of treatment. HbAlc lowering w@$3% with albiglutide compared t0.28% with sitagliptin (P<0.001) based on low
strength of evidence. Weight loss was not significantly different between groups.

Sitagliptin vs. dulaglutiddow strength of evidence found ddgher number of patients were able to obtain a HbAlc of less than 7% in patients taking
dulaglutide 0.75 mg and dulaglutide 1.5 mg compared to sitagliptimi@(65%, 61% and 38%, respectively (P<0.001 for both dulaglutide versus
sitagliptin comparisons)An additional study out to 10deeks demonstrated more patients obtainiag HbA1c less than 7% taking dulaglutide
compared to sitagliptin.

DPP4 inhibitors were compared to SGRTnhibitors in nindrials of fair to good quality and 2 good qualitystematic reviewsPatierns were52-59 years old
with T2IM and 43% to 67% were men.

Sitagliptin vs. canagliflozicanagliflozir800 mgwas found to decrease HbAlc more than sitaglif®® mgbased on moderatguality of evidence.
Pooled data found a mean difference in HbAlc lowering@d$% (95% Ch.29 t0-0.02) more for canaijlozin compared to sitagliptiimoderate
strength ofevidence): Canagliflozirtherapy resulted in more weight losempared to sitagliptinvith a mean difference 0£2.91 kg (95% Ci3.50 to
-2.33) based on moderate evidendrcidence of mycotic infections were higher withnagliflozin compared to sitagliptin (RR 11.96; 95% CI, 2.84 to
50.41 in men and RR 3.99; 95% ClI, 2.15 to 7.40 in women).

Sitagliptin vsempagliflozin A 12week study foundasimilar incidence of patients obtaining a HbAlc less than 7% in patients taking empagliflozin 1C
mg or empaglifiozi 25 mg compared to sitaglipti®8%, 37% and 34%, respecti@hpderatestrength ofevidence)t Weight loss ranged fron2.26

to -4.30 kg with empagliflozin (35 mg) compared te0.4 kg to 0.18 kg with sitagtip based on moderate evidence (P<0.05 for both empagliflozin
to sitagliptin comparisonsfn extension study lasting an additional 78 weeks found a similar incidencé¢hirealgroups of patients reaching an
HbA1c less than 7%.second study in patient who were treatment naive found sinmitambers of patients obtaining an HbA1c of less thanin%
patients taking empagliflozin 10 mg, empagliflozin 25 mg and sitaglipth, 88% and 38%>@.05 for empagliflozin versus sitagliptin
comparisons}.Genital infections were 4 times greater with empagliflozin compared to sitagliptioled analysis of the two studies found

moderate evidence of no difference in HbAlc lowering between empagliflozin and sitaglipti

Sitagliptinvs. dapagliflozintow strength of evidence from one small study found HbAlc reductior& &% with dapagliflozin compared 10.6%

with sitagliptin, which were not statistically or clinically different.

Linagliptin vs. empagliflozipooled data from two, 24 week studie$ either treatment naivegpatientsor patientson background metformin, found

a higher chance of obtaining an HbAfdess than 7% with empagliitmn compared to linagliptin (OR3: 95% CI, 1.9 to 4.{noderate quaty
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evidence)! Genital mycotic infections occurred in 7% of patients taking empagliflozin compared to 3% taking lind&R#isQ; 95% Cl 1.11 to
5.47).Weight loss was-2 kg morefor both empagliflozin doses compared to linagligtessed on moderate evidence (P<B)(Risk of hypoglycemia
and urinary tract infections were similar between groups.
- Saxagliptin vs. dapagliflozione study of355 patients found a similar number of patients obtaining a HbAlc less than 7% axtyliptin 5 mg and
dapagliflozin 10 mg, 2% and 23%, respectivelipw strength ofevidence)t The mean weight change with dapagliflozin treatment was 2.4 kg

compared to 0 kg with saxagliptifihe risk of genital infections was 6% with dapagliflozin compared to 0.6% with saxagliptin (RR 9.83; 95% CI, 1.2

to 76).

The GLR agonist, exenatidé mgonce weekly, plus the SGLT2 inhibitor, dapaglifld@img dailywas compared to the monotherapy components in a-fair
quality trial of 685 patients who were uncontrolled on metformiibAlc lowering was similar for albgips with decreases from baseline-&f4%to 2.0% based

on low quality evidence.

Fixeddose Combination Products (FDCP)
There were fifteen fair to good quality trials identified that studied FID@BIle 3. Most patients had been previously treated wilhal antidiabetic therapy with
a mean baseline HbA1c of 8%.

Table 2 Fixeddose Combination Product Trial Results

or
insulin glargine

insulin glargine: 47%
(P<0.001)CI not provided

FDCP81%
degludec: 65%

Comparison Study Quality Outcome Results Strength ofEvidencé
(number of studiesy Studied
GLP1 Agonists and Longcting Insulins
Lixisenatide + insulin Fair to good2) Percent of | FDCP: 584% Moderate
glargine(Soliquat) patients lixisenatide: 33%
VS. with HbAlc| glargine: 3678%
lixisenatide of <7%
or FDCP vs. lixisenatide:
insulin glargine MD 40.6% (95% Cl, 33.643.6)
(background metformin FDCP vs. glargine:
or longacting insulin) MD 14.3% (95% ClI, 8.4 to 20.3) and MD 25.5% (95% ClI, 18.9 to 32.1)
Liraglutide + insulin Fair to good quality3) Percent of | FDCP: 60% Lowto moderate
degludec (Xultoph®) patients degludec: 23%
VS. with HbAlc| OR 5.44 (95% CI, 3.42 to 8.66)
degludec of <7% P-value not reported
or
liraglutide FDCP: 72%
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(background metformin,
insulin naive or insulin

OR 2.38 (95% CI, 1.78 to 3.18)

(background metformin
or drugnaive)

Author: Sentena

MD -0.41% (95% C0.61% t0-0.22%)

FDCP vs. empagliflozin:
MD -0.14% (95% CI).33% to 0.06%)

FDCP 10/5 mgi.24%
empagliflozin-0.83%
linagliptin 5 mg:0.67%

FDCP vs. empagliflozin:
MD -0.41% (95% C0.61% t0-0.21%)

FDCP vs. linagliptin:
MD -0.57% (95% GI).76% to-0.37%)

Study 2
FDCP 25/5mg1.19%

empagliflozin 25ng:-0.62%
linagliptin 5 mg=0.70%

FDCP 25/5 mg vsmpagliflozin 25 mg:

MD -0.58% (95% C0).75% t0-0.41%)

FDCP 25/5 mg vs. linagliptin 5 mg:
MD -0.50% (95% G.67% vs-0.32%)

FDCP 10/5mg1.08%
empagliflozin 25 mg0.66%
linagliptin 5 mg=0.70%

glargine and metformin) FDCP: 81%
liraglutide: 60%
(P<0.0001)
SGLT2 Inhibitors and DRnhibitors
Empagliflozint+ linagliptin | Quality not reported?) | HbAlc Study 1 Moderate
(Glyxamb®) reduction FDCP 25/5 mgi.08%
VS. from linagliptin 25 mg:0.67%
empagliflozin baseline empagliflozin 5 mg: 0.95%
or
linagliptin FDCP vs. linagliptin:
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FDCP 10/5 mg vs. empagliflozin 10 mg:
MD -0.42 (95% C#0.59% t0-0.25%)

FDCP 10/5 mg vs. linagliptin 5 mg:
MD -0.39% (95% GI).56% t0-0.21%)

DPP4 Inhibitors with other Oral Diabetes Medicines

daily)

VS.

alogliptin 25 mg daily
or

alogliptin 12.5 mg twice
daily

or

metformin 500 mg twice
daily

or

Author: Sentena

metformin 500 mg:0.65%
metformin 1000 mg:1.11%
P<0.001 for all FDCP compared to monotherapy

Alogliptin + pioglitazone | Quality not reported (1) | Percent of | FDCP 12.5/30mg: 53% Low
(Osen® patients FDCP 25/30 mg: 63%
VS. with HbAlc| pioglitazone 30mg: 34%
alogliptin 12.5 mg or 25 of <7% alogliptin: 24%
mg
or FDCP 12.5/30 mg vs. pioglitazone:
pioglitazone 30 mg RR 1.58 (95% CI, 1.222.05)
ARR 199%INT6
FDCP 25/30 mg vs. pioglitazone:
RR 1.86 (95% CI, 1.46 to 2.38)
ARR 29%/NNT 4
FDCP 12.5/30 mg vs. alogliptin:
Not SS
FDCP 25/30 mg vs. alogliptin:
RR 2.58 (95% ClI, 1.92 to 3.46)
ARR 39%INT3
Alogliptin + metformin Quality not reported ) | HbAlc FDCP 12.5/500 mgt.22% Strength of evidence no
(Kazan®) reduction FDCP 12.5/1000 mglL.55% provided
(12.5/500 mg twice daily from alogliptin 25 mg:0.52%
or 12.5/1000 mg twice baseline alogliptin 12.5 mg:0.56%
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metformin 1000 mg
twice daily

(treatment naive)

metformin XR

Author: Sentena

FDCP 300 mg vs. metformin XR:

Linagliptin + metformin | Quality not reported?) | HbAlc Favors FDCP for all comparisens Moderate
twice daily (Jentaduet®) reduction | Study 1FDCP 5/1000mg vs. linagliptin 5mg:
VS. from MD -0.70% (95%, GI).98 t0-0.42)
linagliptin baseline
VS. FDCP 5/2000 mg vs. linagliptin 5 mg:
metformin MD-1.10 (95% C4#1.38 t0-0.82)
FDCP 5/1000mg vs. metformin 1000 mg:
MD -0.60% (95%, CI).88 t0-0.32)
FDCP 5/2000mg vs. metformin 2000 mg:
MD -0.50% (95%, CI).78 t0-0.22)
Study 2FDCP 5/150@000mg vs. linagliptin 5 mg:
MD 0.8% (95% Cl,.1 t0-0.5)
Sitagliptin + metformin Quality not reported) | HbAlc FDCP 100/2000mg vs. metformin: Moderate
(Janumee®) reduction | WMD-0.60 (95%CI,-0.75 t0-0.45)
VS. from
sitagliptin baseline
VS.
metformin
SGLT2 Inhibitors with other Oral Diabetes Medications
Canagliflozin 100 mg or | Quality not reported (1) | Percent of | FDCP 300: 56.8% Low
300 mg + metformin patients metformin XR: 43.0%
extended release with HbAlc| canagliflozin 300 mg: 42.8%
VS. of <7%
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or
canagliflozin 100 mg

RR 1.32 (95% ClI, 1.10 to 1.59)
ARR 14%/NNT 8

FDCP 300 mg vs. canagliflozin 300mg:
RR 1.32 (95% CI, 1.11 to 1.60)
ARR 14%/NNT 8

FDCP 100 mg: 49.6%
metformin XR: 43.0%
canagliflozin 100 mg: 38.8%

FDCP 100 vs. metformin XR: NS
FDCP 100 vs. canagliflozin 100 mg:

RR 1.28 (95% CI, 1.05 to 1.57)
ARR 11%/NNT 9

AbbreviationsARR-absolute risk reductiori-DCP-fixed-dose combination product; HbAXchemoglobin Alc; MB mean differenceNNT—number needed to treatNR—
not reported NS—non-significant SS- statistically significantWMD-weighted mean difference
Key: * study duratior24weeks fngth of evidence was rated by DERP

Table 3 Dual Antidiabetic TherapyNot in Fixed Dose Combination Product)

or
linagliptin 5 mg + higkdose (hd) metformin

(2000 mg/day)
Author: Sentena

with HbAlc | P=NS
of <7%

Comparison Study Quality* Outcome Results Strength of Evidencé@
(number of studies)
Exenatide 2 mg weekly + dapagliflozin 10 m¢ Fair (1) Percent of DT: 45% Not provided
daily patients exenatide: 27%
VS. with HbAlc | dapaglilozin: 19%
exenatide 2 mg weekly of <7%
or DT vs. exenatide:
dapagliflozin 10 mg ARR 18%/NNT 6
P<0.001CI not provided
(patients on background metformin)
DT vs. dapagliflozin:
ARR 26%/NNT 4
P<0.001Cl not provided
Linagliptin 5 mg + metformin Good (1) Percent of | linagliptin + Id metformin: 56.7% Not provided
low dose (Id) metformin (1000 mg/day) patients linagliptin + hd metformin: 56.3%
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AbbreviationsARR-absolute risk reductionCl- confidence intervalDT—dual therapy HbAlc-hemogbbin Alc; MD- mean difference NNT—number needed to treatNS
—non-significant
Key: * study duratiori4-2 8

weeks, + strength of evidence was rated by DERP

Newer Diabetes Medications compared with Metformin
Comparisons between newer diabetes medications and metformin were identified in 20 studies lasfi@gvéks in a majority of studieStudies were done
primarily in patients without significant comorbiditi€5able4).

Table 4 Newer Diabetes Medications compared with Metformin

Author: Sentena

Comparison Study Quality* Outcome Results Strength of Evidenc@
(number of studies)
DPP4 Inhibitors compared with Metformin
Linagliptin 5 mg Fair (2) HbAlc linagliptin:-1.29% Low
VS. reduction from | M1000:-2.07%
metformin 500 mg twice daily baseline
(M500) linagliptin vs. M1000:
or MD -0.60% (95% C1).88 t0-0.32)
metformin 1000 mg twice daily
(M1000) linagliptin vs. M500: NS
Sitagliptin 100 mg Fair (3) HbAlc Meta-analysis of trials 226 weeks*: Moderate
VS. reduction from | metformin vs sitagliptin:
metformin 2000 mg baseline WMD-0.30% (95% CH).52 t0-0.09)
Saxagliptin 5 mg Fair(2) HbAlc saxagliptin 5 mg vs. metformin: Low
VS. reduction from | WMD-0.31% (95% CH).74% vs. 0.13)
metformin 2000 mg (uptitrated baseline P=NS
from 1500 mg)
GLP1 agonists compared to metformin
Exenatide XR 2 mg Fair(1) HbAlc exenatide XR1.53% Low
VS. reduction from | metformin:-1.48%
metformin 2000 mg baseline P=0.62ClI not provided
Dulaglutide 0.75 mg or 1.5 mg | Fair(1) Percent of dulaglutide 0.75 mg: 63% Low
VS. patients with dulaglutide 1.5 mg: 62%
metformin 15002000mg HbAlc of <7% | metformin: 54%
P=0.02 for both comparison€] not provided
SGLT2 Inhibitors Compared with Metformin
Dapagliflozin 5 mg and 10 mg | Fair (3) HbAlc dapagliflozin 5 mg vs. metformin XR: Low
VS. reduction from | WMD-0.12% (95% C0).15 to0-0.08)
metformin XR baseline
dapagliflozin 10 mg vs. metformin XR:

Date: July 2018




WMD-0.11% (95% CH.11 t0-0.05)

Empagliflozin 10 mg or 25 mg | Fair(2) HbAlc Study 1 Moderate
VS. reduction from | empagliflozin 10mg:0.50%
metformin baseline empalifiozin 25 mg:0.60%

metformin: -0.70%
P-values and CI not provided

Study 2

empagliflozin 10mg:1.36%
empagliflozin?5 mg:-1.35%
metformin: -1.47%

P-values and CI not provided

Canagliflozin 100 mg or 300 mg| Fair(1) Percent of canagliflozin 100 mg: 39% Low
VS. patients with canagliflozin 300 mg: 43%
metformin ER HbAlc of <7% | metformin ER 43%

comparisons not SS;values not provided
AbbreviationsCl- confidence intervalHbAlc- hemogbbin AlcER-extended releaseMD — mean differenceNS— non-significant: SS statistically significant; WMB
weighted mean difference

Key: * additional trials support pooled results but were not included wusignificant trial heterogeneity*1852weeks t+ st rengt h of evidenc

Subgroup Analyses
- Empagliflozin, canagliflozin and dapagliflozin were associated witjh&r incidence of genital ie€tions compared to sitagliptisaxaglptin or
linagliptin which was consistent for males and femald® relative risk wa3.91 (95% CI, 1.92 #99) for females and 3.62 (95% ClI, 2.20 to 5.97)
for males!

New Guidelines:

The American Diabetes Associati@A)published their annual Standards of Medical Care in Diabetes for 2018 in J&hDagyto lack of details on guideline
methodology and a significant portion of the professional practice committembershaving conflicts of inters& with industry, the standardwill not be
reviewed in detail or relied ugn for policy making decisions.

A second guidance on the cardiovascular management ofonegnant adults with diabetes was published by the ADA hil 8920182° However, details are
not included due to the same limitations cited above for the Standards of Medical Care in Diabetes.

The American Association of CliniEaldocrinologists (AACE) and American College of Endocrinology (ACE) published a T2DM management algorifim in 201

Simlar to the ADAecommendations, this management algorithm was authored by a majority of authors with industry affiliations and the mettgqdddline
development were not disclosed. Due to thdseitations, the algorithm will not be presented.
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The Inernational Diabetes Federation (I0fiblished clinical practice recommendations for managing type 2 diabetes in primary Baeommendations were
based on worldwide diabetes treatment guidelines. Guidelines were graded by the Wmsteument with scores ranging fro86-97%. The practice
recommendations were based a combination of guidance that hasritetia for inclusiorinto Drug Use Research akthnagementdocuments and on
guidelines thaare not included due to methodological flaws. Therefore, the IDF recommendations will not be included in detail.

New Formulations ofndications:

Exenatide EBnce weekly single dosauto-injector formulation(BydureonBdse™) is a GLR RAapproved by FDA in October 20fbr patients with T2DM as an
adjunct to diet and exercis€ This new formulation joins the currently available once weékbctableexenatide ER formulation, Bydure®hand is thought to
be easier for patients to administei.noninferiority trial in T2DM patient€omparing Bydureon B&2(BB) toexenatide as addon to oral antidiabetic therapy
found similar HbAlc loweringl.3%6to -1.03% respectivelyln a second comparison of BB to sitagliptin, BB was found tesigmificantly lower HbAlc by
0.28% (95% GN.62 to 0.02) moretan sitagliptin, in patients taking metformfMost common adverse reactions with BB were injectite nodules and
nauseaSimilar to other GLR RAs BB has a black box warning for risk of thyrogllcumors.

New FDASafetyAlerts:
None identified.

Randomized Controlled Trials:

A total of183citationswere manually reviewedrom theinitial literature seach. After further review, 182itations were &cludedbecause of wrong study
design €.g, observational), comparatde.g, no control or placeb@ontrolled), or outcome studiede(g, non<clinical) The remaining trial isummarized in the
table below.The full abstract isicluded inAppendix 2

Table 5 Description of Randomized Comparative Clinical Trials.

Study Comparison Population Primary Trial Methodology Results Limitations

Safety

Outcome
Holman, | Exenatide ER Adult patients | Canposte - Primary outcome on ITT | Exenatide: 11.4% - Primary outcome done on ITT population
et al 2mg weekly with T2DM outcome of | population Placebo: 12.2% which biases results in favor of no difference

VS. (n=14,752), first - nor-inferiority margin set | HR 0.91 (95% CI, 0.83 to | between treatments in trials witla NI design

Placebo weekly | 73% with occurrace at 1.3 for the upper limit of | 1.00) however, PP population results supported

previous CV | of death the ClI for the HR P<0.001 for noninferidty noninferiority findings.

3.2 years disease from CV - Supportive analysis was | and P=0.06 for superiority | - Higher use of SGiZinhibitors (which may
causes, done onPP population have CV benefit in exenatide group
nonfatal - Higher use of lipid lowering medication,
myocardial including statinsin the exenatide group
infarction, or - Resultsapplicable to patients with previous
nonfatal CV disease
stroke - Industry funded

Abbreviations: Gt confidence interval; C¥ cardiovascular; HRhazard ratio] T T—intention-to-treat; NI- non-inferiority; PP—per protocol; T2DM-type 2 diabetes mellitus
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NEWDRUG EVALUATIOtugliflozin (Steglatrat)

SeeAppendix4 for Highlights of Prescribing Informatiofrom the manufacturer, includinBoxed Warningand Risk Evaluation Mitigation Strategies (if
applicable)jndications, dosage and administratidormulations, contraindications, warnings and precautions, adverse reactions, drug interactions and use in
specific populations.

Clinical Efficacy:

Oncedaily etugliflozin is a SGEXinhibitor approved by the FDA in 2017 as monotherapy and in fixedadwsbination products with mébrmin

(Segluromet™ or sitagliptin(Steglujai™. Approval for ertugliflozin was based off of sewgals inpatients with T2DM; five placebwontrolled, twoactive
treatment comparisos (glimepiride and sitagliptirt§°> The CV effects of erttifibzin are currently being studied with a completion date in 2008e study
specificallyevaluatedertugliflozinin patients with moderaterenal impairment and changes in HbAlc were not found to be significantly different from plétebo.
Therefore ertugliflozinis not recommended in these patients and this tridl wot be citically evaluatedAll trials had similar inclusion criteria of enrolling adult
patients with T2DM that were predominately healthyith normal renal functior.

Efficacy Trials

Pacebocontrolledcomparisons of ertugliflozin were studied for 26 weeks (1 trial had an extension study without formal comparison dath )iatigdts with
T2DM. Three trials were monotherapy comparisaith or without background theapy and one trial compared ertugliflozin/sitagliptin to placefa3 All trials
were multicenter, doubleblind, randomizedcontrolled tiials enrolling 29621 patients Reductions in the primargndpoint of HbAlc lowerinfyom baseline
were-0.7% for ertuglibzin 5 mg and0.8% to-0.9% forertugliflozin 15 mgompared to placebé®'2 For the combination comparison oftagliflozin 5
mg/sitagliptin 100 mg and ertugliflozin 15 mg/sitagliptin 100 vegsus placebd;ibAlcdecreasechat week 26;:1.6%,-1.7% and0.4%, respectivel}?
Ertugliflozin was found to be superior to placebo in all placetnatrolled study compasons(P<0.05)

Ertugliflozin was compared to sitagliptinpatients with T2DM inadequatebtontrolled on metformin for 52veeks in a phase 3, doublidind, multicenter fair
guality,randomized controlled triaPatients(n=1233were randomized to ertugliflozin 5 mg, ertugliflozin 15 mg, sitagliptin 100 mg,l#kagq 5 mg/sitagliptin
100 mg (E5/S) or ertugliflozin 15 mg/sitagliptin 100 mg (EX8B)rolled patients were a mean age of 55 years, and baseline HbA1lc of 8.6%. In contrast to
other trials, this trial included a shorter duration difibetes history, 5 years. The distributionnoéles and females enrolled in each graugre similarexcept

for the sitagliptin group which had 62% males compared to 51% in the other four gidaipls. American sites represented 30% of the patient population and
Europe had the highest patient representation with approximately 40% of pati€hesstudy was fundely industry and had a low risk of bias fdrather

study domains excegbor an unclear risk of detection biakhe primary endpoint was change from baseline in HEARS weeks, patients were followed for a
total of 52 weekgTable6). HbAlc reductiorfavoredthe combination of E5/S compared to ertugliflozin (LS®I8%; 95% C0.6 t0-0.3; P<0.001) and for E15/S
compared to ertugliflozin (LSND.4%; 95% CI0.6 t0-0.3; P<0.001} Combination therapy was also more effective at reducing HbAlc compared to sitagliptin
monotherapy; E5/S vsitagliptin(LSM-0.4%; 95% C).6 t0-0.3; P<0.001) and E15/S. sitagliptifLSM-0.5%; 95% Ci(.6 to-0.3; P<0.001} The percent of
patients obtainingan HbAlc less than 7% aadhount ofweight bss also fawed combination therapyTable §. The percent of pagints withan HbAlc less

than 7%decreased in all groups at 52 weeks; howelaast square meadifferencesbetween groups foHbALc reductions were similar tweek 26 resultand
reductions were still clinically significant
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Table6. Efficacy Outcomes for Ertugliflozin versus Sitagliptin

Treatment Group HbAlc Reduction fronBaseline LS Mean Difference in HbAlc Patients with HbAlc <7.0% Weight Change
Ertugliflozin 5 mg -1.0% 26% -2.7 kg
Ertugliflozin 15 mg -1.1% 32% -3.7 kg
Sitagliptin 100 mg -1.1% 33% -0.7 kg
Ertugliflozin 5 mg/sitagliptin 100 -1.5% E5/S100 vs. ertugliflozin 52% -2.5 kg
mg -0.5 (95% CI0.6 t0-0.3)

P<0.001

E5/S100 vs. sitagliptin
-0.4 (95% Cl10.6 t0-0.3)

P<0.001
Ertugliflozin 15 mg/sitagliptin 100 -1.5% E15/S100 vs. ertugliflozin 49% -2.9 kg
mg -0.4 (95% CH0.6 t0-0.3)

P<0.001

EL5/S100 vs. sitagliptin
-0.5 (95% Cl10.6 t0-0.3)
P<0.001

Limitations:
M Unclear risk of detection bias.
1 Funded by industry.
9 Short term trial with insufficient data on lorigrm efficacy and safety outcomes.
1 Patients lad a 5yearhistory of diabetes which is shorter than other diabetic treatment studies which may bias the results to indrbasbrlowering
due toless time of #enuationto therapyglucose loweringver time

In a second active comparison trial ertugliflogimg or 15 mgvas compared to glimepiridgnean dose 3 mgh a noninferiority, phase 3, doubldind,
randomized trial in 1326 patients who were inadedgls controlled on metformirt? Glimepiride doses were initiated at 1 mgdhtitrated to a max dose of 8 mg
based on a maximum tolerated dod@atients were studied for 52 weeks and in a second phase of 52 weeks, which is published sepatanatg.included in
the trial were amean age of 58 years with a A/Bar history of T2DM. Baseline HbAlc was lower than comparator studies, with a mean value 8ev&39ty.
three percent of the participants were Caucasian and a majority were classified as obese bhedg orass index@MI). The study was industry fundeand
included patients from US sites but the specific number was not provided. The primary efficacy outcome was change iniibaselfne. Noninferiority was
determined if the upper bound of the 95% CI for HbAlc did not exceed 0.3%, which is a cgractepited delta for trials evaluating antidiabetic theraipyll
analysis set was used for the primary outcome analisisigliflozin 15 mg was found to be rinferior to glimepiride Table 3. The 5 mg dose of ertugliflozin
hadavalue higher than 0.3%br the upper Cl, and therefore was inferior to glimepiride. The per protocol analysis fmthaloses of ertugliflozin toe
noninferior to glimepiridesupporting the primary outcome for the 15 mg do¥¢eight loss favored ertugliflozin by a medifference compared to glimepiride
of -3.0 t0-3.4 kg (p<0.001%
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Table7. Efficacy Outcomes for Ertugliflozin versus Glimepiritte

Treatment Group HbAlc Reduction from baseline LS Mean Difference Weight Change
Ertugliflozin 5 mg -0.6% 0.2% (95% Cl, 0.1 to 0.3) -2.7 kg
inferior
Ertugliflozin 15mg -0.6% 0.1% (95% Ci0.0 to 0.2) -3.7 kg
noninferior
Glimepiride @ mgmean dos¢ -0.7% NA -0.7 kg

Abbreviations:Cl¢ confidence interval;NA = not applicable

Limitations:
1 Analysis of full analysget can bias results in favor of no difference (noninferiority) between treatments; howineper protocol population
supported noninferiority findings of the 15 nagtugliflozin dose.
Unknown external validity to US Medicaid patients withadtlitionaldetails on study sites.
Insufficient details on detection blinding.
High attrition rate (1924%) could bias results in favor of no difference between treatments.
Inherent conflict of interest with trial funding by manufacturer.

=A =4 =4 =4

Clinical Safety:

The most common adverse effects seen in 2% of patients treated with ertugliflozin compared to placebo were female anditaldlefggtions, urinary tract

infections,and headacheTable §.° Hypoglycemia was raii@ placebecontrolled studieswvith ertuglifiozin 5 mg, ertugliflozin 15 mg and placebo, 2.6%, 2.6%
and 0.7%, respectively.

Table8. CommonAdverse Reactions Occurrinig Patients Treated with Ertugliflozin Compared to Placebo

Adverse Reaction Ertugliflozin 5 mg Ertugliflozin 15 mg Placebo
(N=519) (N=510) (N=515)
Female genital mycotic infections 9% 12% 3%
Male genital mycotic infections 4% 4% 0.4%
Urinary tract infections 4% 4% 4%
Headache 4% 3% 2%
Vaginal pruritus 3% 2% 0.4%

As with other SGLZ inhibitors, ertugliflozin has warnings for hypotension, ketoacidosis, acute kidney injury and impairment in renal fumetiepsis and
pyelonephritis, increaselbw-density lipoprotein cholesteroLDLC) and hypoglycemia when used with insulin or iltssecretagoguesrtuglifiozin was found
to have a higher incidence of lower limb amputations in patients who were consideéskatubjects (e.g., preexisting CV disease, cerebrovascular and/or

peripheral arterial diseaselcross the phase 3 trialke risk wadl (0.1%9 in non-ertugliflozin treated patients3 (0.2% in the ertugliflozin 5 mg group ar&i
(0.5% in the ertugliflozin 15 mg group.
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Table9. ErtugliflozinPharmacologyand Pharmacokinetic Propertied
Parameter
Mechanism of Action = Blocks reabsorption of glucose from the glomerular filtrate from entering back into the circulation by blocking the S@&pD2téna
This results in reduced renal absorption of filtered glucoselawers the renal threshold for glucose causing an increase in urinary
glucose excretion.
Oral Bioavailability 100%

Distribution and Highly protein bound (93.6%)

Protein Binding

Elimination 41% in the feces and 50% urine

Half-Life 16.6 hours

Metabolism UGT1A9 and UGT2BYediated Qglucuronidation. CY-mediated (oxidative) metabolism is around 12%.

NEW DRUG EVALUATIGRmMaglutide (Ozemp®)

SeeAppendix4 for Highlights of Prescribing Informatiofrom the manufacturer, including Boxed Warnings and Risk Evaluation Mitigation Strategies (if
applicable), indications, dosage and administration, formulations, contraindications, warnings and precautions, adveoses rdaag interactions and use in
specific populations.

Clinical Efficacy:

Semaglutide is a oneseekly GLR RAindicatedfor use in patients with T2DMbringing the number of GEPRAS to seve\pprovalof semaglutide was based
on sixmulti-national efficacy trials, 2 trials conducted in Japan and a CV safetyrttia¢ efficacy studiesesnaglutide was compared to placebexenatide,

insulin glarginesitagliptinand dulaglutiden trials lasting 366 weeks*® To minimize Gl adverse eventise dose of semaglutide wasitiated at 0.25 mg

weekly and increased to 0.5 mg after 4 weeks. Patients randomized to receive semaglutide 1.0 mg were titrated afteanmdftdional 4 weekd he
primaryefficacyendpoint of HbAlc change from baseline was the same for all efficacy Tiedstrials comparing semaglutide to placebo (one with background
basal insulin and onia treatment naive patients) were conducted with similar findings to aativeparator trials’®

Efficacy Trials

Sixsemaglutideefficacy studies have begublished two placebacontrolledandfour noninferiority, activetreatment comparison trialsThese types of trials
are excluded if possible, due to limitations outlinedidRMmethods, but are requéd for inclusion for this NDE due to lack of higher quality evidehwe
additional trials including only Japanese patients from Japan were excluded from the NDE due to low external®/ahdlitsials were funded by industry.

Semaglutide0.5 mg or 1.0 mg was comparamidaily sitagliptin 100 min patients(n=1231) with T2DMinadequately controlled on metformin, TZs both >
Thetrial was a multicenter, pardkl group,noninferiority study.Patients were treated for 56 weeks using a douthlBnmy desigrio preserve blindingObese
adult T2DMpatientswith amean age of 55 yearandbaseline HbAlc &.1%from nonUS sites were enrolle&emaglutide wasonsidered noninferioto
sitagliptin if the upper boundary of th@5% CI of the estimated treatment difference was below the noninferiority margin of ®88%alts were analyzed for the
ITT population and no analysis of the per protocol population was dithe difference in HbAlc lowering between semaglutide 0.5 mg and sitagliptin was
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0.77% 95% CI;0.92 t0-0.62; P<0.0013and-1.06%(95% Ci1.21 t0-0.91) with semaglutide 1.0 mg (p<0.001 for both comparisons for noninferiority and
superiority)® The proportion of patients who obtaineah HbA1c less than 7% was 63% with semaglutide 0.5 mg, 74% with semaglutide 1.0 mg and 27% with
sitagliptin.Body weight was decreased .25 kg more with semaglutide 0.5 mg add20 lg more with semaglutide 1.0 mg (p<0.001 for bottimparisonk

Asecand efficacy trial was an opdabel comparison between semaglutide 0.5 mg ar@@irhg and insulin glargine adult patients with T2DM inadequately
controlled on metformin, with or without sulfonylureassho were insulin naiv&The trial was a noninferiority, parallel group, multicenter, phase 3, randomized
study d 1089 participantsPatients receiving semaglutide were titrated up on a fidede escalation regimen and glargine was initiated at 10 1U/daily and
titrated weekly based on prbreakfast seHnonitored glucose level®atients were a mean age of 56 ygdraseline HbAlc of 8.2%, mean BMI of 33.0 kKg/m
and 77% were Caucasidrhe primary outcome was based amodified intent to trea{mITT) population and semaglutide was considered noninferior to
glargine if thenoninferiority margin wagess thar0.3%.The decrease in HbAlc from baseline wa1% with semaglutide 0.5 md,.65% with semaglutide 1.0
mg and-0.83% with glargine. Treatment differences were the following: semaglutide 0:8.88)6 (95% Ch.52 to-0.24) semaglutide 1.0 mgD.81% (95% (I
-0.96 t0-0.67) (p<0.001 for both comparisongifty-sewven patients receiving semaglutide 0.5 mg obtained a HbA1c less than 7% compared to 73% taking
semaglutide 1.0 mg and 38% using glargis® (0001 for both comparisond)ifferences in weight loss favoring semaglutide ranged from 4.6 kg to 6.3 kg
compared b glargine Severe lipoglycemia was statistically and clinically significamitye common with glarginel( %) compared with semaglutide 0.5 mg

(4%) and semaglutide 1.0 mg (6%)ithdrawals due to adverse events were 6% with semaglutide 0.5 mg, 8% with semaglutide 1.0 mg and 1% with glargine.
AdverseGlevents accounted for the most common reason for discontinuation.

An additional opeabel trial comparing semaglutide 1.0 mganceweeklyexenatideER 2.0 mgvas studied in atients(n=813 taking 12 oral antidiabetic
drugs OAD$and followed for 56 weeksPatients were a mean age of 57 years, baseline HbAlc of 8.3%, mean BMI of 38Rgprnwere taking metformin
and 48% were taking sulfonylureas. Similar to other trials, the noninferiority margin wasG8¢@The meanchange in HbAlc from baseatinvas-1.5% for
semaglutide and0.9%for exenatide ER (ETFD.62%); 95% C).80 to-0.44; P<0.001 for noninferiority and superiorify\n upper bound of 0.44% of the
confidence interval suggests a clinically relevant change in Hler studies of exenatide ER have demonstrated a HbA1c lowering%f $uggesting
noninferiority to semaglutide butot superiority*42Body weidpt was decreased more with semaglutide compared to exenatide ER3EBIXg; 95% G¥§.58
to -2.98; P<0.0001AdverseGleffects were common and occurréa 42% of semaglutide treated patients and 33% of exenatide ER treated palibats.
incidence of injection site reactions was more common eitenatideER compared to semaglutide, 22.0% versus 1.2%, respedtively.

An openlabel,multicenter,phase 3, noninferiorityrial comparedonce weeklysemaglutide taonce weeklydulaglutide in 120kadult patients with T2DMand on
metformin monotherapy? Patients vere an average age of 56 years wathaseline HbAlc of 8.2% and predominately CauceBaients were randomized to
semaglutide 0.5 mg, semaglutide 1.0 mg, dulaglutide 0.75 mg or dulaglutide 1Gomgarisons were between the lower doses of semaglutide and dulaglutide
and the higher doseof semaglutide and dulaglutid€he analysis was done on the ITT population witkiBAI noninferiority margin of 0.4%he primary
endpoint was change indAlc from baseline at 40 weeks with a secondary outcome analysis of bodyvireghits for HbAlloweringand weightare

presented inTable 10 The number of patients obtainiran HbAlc of less than 7% ranged from 68986 for semaglutide and 526%% for dulaglutidewhich
statistically favored semaglutide for Iof&RR 16%/NNT @hd high dose compariso8RR 12%/NNT .9¥n analysis of HbAlc lowering in ther protocol
populationfound similar results as the ITT findings; ETB2 (95% C#0.58 t0-0.26; P<0.001) for the low dose comparison and TE8 (95% Ci0.54 to-0.22;
P<0.001) for the high dose comparison.
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Table 10 Efficacy Outcomes for Oneweekly SemaglutideversusOnceWeekly Dulaglutide®

Treatment Group HbAlc Reduction from basekn Estimated Tretment Differencein Weight Change
HbAlc
Semaglutide 0.5 m§S.5) -1.5% S.5vs. D.75: -4.6 kg
-0.40% (95% GI0.55 t0-0.25)
P <0.0001
Dulaglutide 0.75 mg (D.75) -1.1% noninferior and superior -2.3kg
Semaglutide 1.0ng(S1) -1.8% Slvs.D1.5 -6.5kg
-0.41% (95% GI.57 t0-0.25)
P<0.0001
noninferior and superior
Dulaglutide1.5 mg(D1.5) -1.4% -3.0 kg

Abbreviations: Gk confidence interval, HbAehemoglobin Alc

An oral formulation of semaglutide lieing studiedand phase 2 studies have shoefficacy in HbAlc lowering when compared to placebo and subcutaneous
semaglutide*®* Submission for regulatoryparoval of the oal formulation is expected in 2019.

CV Safety Trial

Smaglutide 0.5 mg and 1.0 mg watempared to placebo in patigs 50 yearsand olderwith T2DMand a history oCV disease or chronic kidney diseas60
yearsand older withrisk factors for CV disease in a phase 3, debblel, doubledummy, multicenter,noninferiority, randomized controlled triafTable 13.2
Patients were a mean af 65 yess, had a 14/earhistory of T2DMa baseline HbAlc of 8.78ad 34% were from US treatment sit€omorbidities of
included patients were: hypertension (90%), cholesterol abnormalities (31%), coronary artery disease (23%), obegity¢242d)al ischemia (23%) and
osteoarthritis (20%%* Eightythree percent of patients had CV disease, kidney disease or Aattajority of patients were also takimagiotensin converting
enzyme ACEinhibitors orangiotendn Il receptor blockersARB}and other antidiabetic therapiesvhich was similar between groupghe noninferiority margin
was set at 1.8 for the upper boundary of the 95% CI of the hazard ratio. This was chosen based on data from other sthdibawstiia 1.8% event rate of
the primary outcome to be considered conservative but not [dte primary outcome waseasured in the ITpopulation for the composite endpoint of CV
death, nonfatal M| or nonfatal sbke.

The composite primary outcome occurragt6.6% of patients taking semaglutide doses compared to 8.9% in the placebo group (HR 0.74; 95% CI, 0.58 to 0.9%
P<0.001 for noninfeoirity).? The upper bound oftte Cl was less than 1.8 in the semaglutide grsupporting noninferiority Additionally, the upper bound of

the HR was @5 which is an acceptable finding indicating no increased risk of CV risk with semaglutide, which is more importaniibiahd¢dénate in
noninferiority trials.The study was not powered for superiority so superiority testing was nespeeified.The decrease seen with semaglutide was driven by

the reduction in stroke risk compared to placelids% vs. 2.7% (HR 0.61; 95% CI, 10.8899; P=0.04) The incidence of nonfatal MI was lower with

semaglutide comparetb placebo (MD1.0%; P=0.12) but unlikely to be clinically impactful. Deathtd@V causes was 2.7% with semaglutide compared to

2.8% with placebo (HR 0.98; 95% CI, 0.65 to 1.48; P=Ut#2¢stimated number of patients that would need to be treated over 24 months to prevent one

event was 45, as estimated by Kapheier analysisA subgroup analysis of patients with only CV risk factors demonstrated no benefit of semaglutide therapy
compared to placebo based on a BIiRL.0 (95% CI, 0.41 to 2.46) ahére wasno benefitdemonstrated in a subgroup analysispatients from US treatent

sites (HR 0.87; 95% CI, 0.57 to 1.34).
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Limitations:
9 All studies were funded by industry.
1 Use ofiTTanalysis for the primary outcome can bias the results in favopdfifference between groupshen using a noninferiority desigAper
protocol analysis would beraore appropriateand well-designedhon-inferiority studies will provide both analyses
1 Study methods suggest optimization of approved antidiabetic therapies to obtain effective glycemic tohothl groupsn the CV stdy, however,
HbAlc values were 0.7% to 1.0% lower in patients treated with semaglutide compared to plcel@®{)which could bias results in favor
semaglutide due of evidence of benefit with improved gluclesels

Clinical Safety:

Aswith all GLPL RAghere is a boxed warnindue tothe risk of thyroid ecell tumors.The most common adverse reactions for semaglutide seen in clinical trials
were: nausea, vomiting, diarrhea, constipation and abdominal (ble 1.2 The risk of hypoglycemia wasi% in clinical trials with semaglutide compared

to 0% for placebo. No episodes of severe hypoglycemia wleservedn either group.Semaglutide was associated with a higher incidence of withdrawals due
to adverseevents primarily due to Gl disordeiBiscontinuation rateslue to adverse eventanged from6-10%for sanaglutide compared td-3% for placebo.

Mild increases in lipase and amylase concentrations seen with semaglutide and otheRAlsRvarrant continuahonitoring toensure longierm use does not
increase the risk of pancreatitis.

Unlike other GLR RAs there was an increased risk for diabetimopathy complications in 3%f semaglutidetreated patientscompared to 1.8%f placebo
treated patients(HR 1.76; 95% CI, 1.11 to 2.78) rapid decrease in glucose levels may be the causaason for the increased risk; however, improved
glucose control has previously been shown in other studies to decrease the risk of microvascular compkeatioesstudies are needed to provide clarity on
the longterm risk benefit of semaglutide oniorovascular outcomes.

Table 11 Adverse Reactiosfor Semaglutide compared to Placebo Reportedi %of Patients?*

Adverse Reaction Semaglutide 0.5 mg Semaglutide 1.0 mg Placebo
(N=260) (N=261) (N=262)
Nausea 16% 20% 6%
Vomiting 5% 9% 2%
Diarrhea 9% 9% 2%
Abdominal Pain 7% 6% 5%
Constipation 5% 3% 2%

Table12. Semaglutide Pharmacologyand Pharmacokinetic Propertie¥.
Parameter

Mechanism of Action = GLP1 analogue that lowers glucose by insulin secretion and reduces glucagon secretion.
Oral Bioavailability NA

Distribution and Highly (>99%) protein bound.
Protein Binding
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Elimination
Half-Life
Metabolism

Renal and hepatic

1 week

AbbreviationsNA—not applicable

ComparativeEndpoints:
Clinically MeaningfuEndpoints:
1) Number of patients obtaining an Alc <7%
2) Mortality
3) Macrovascular outcomes

4) Microvascular outcomes
5) Serious adverse events

6) Study withdrawals due to an adverse event

Tablel13. Comparative Evidence Tabfer Semaglutide

Primary Study Endpoint:
1) Composite of CV death, nonfatél, or nonfatal stroke

Proteolytic cleavage of the peptide backbone and sequential-brtdation of the fatty acid sidechain.

Ref./ Drug Regimens/ Patient Population | N EfficacyEndpoins ARR/NNT| Safety Outcomes ARR/NNH | Risk of Bias/
Study Duration Applicability
Design
1.Marso, et | 1. Semaglutide 0.5 | Demographics ITT PrimaryEndpoint NA for all | Withdrawals due to | NA for all | Risk of Biaglow/high/unclear):
ak mg or 1.0 mg - Mean age: 65 1.1648 | Compositeof CV death, Adverse Events: SelectiorBias (low) Randomized 1:1:1:by
weekly years 2.1649 | nonfatal MI, or nonfatal Semaglutide107 an interactive voice web response system.
PC, PG, DB, - Male: 61% stroke: (13%) PerformanceBias (low) Placebo was volume
RCT 2. Placebd®.5 mg or| - Duration of T2DM:| PP Semaglutide: 108 (6.6%) Placebo: 55 (7%) matched to maintain blinding.
1.0 mg 14 years 1.1623 | Placebo: 146 (8.9%) DetectionBias (low) Data analysis done by
- Baseline HbAlc: | 2.1609 | HR 0.74 (95% CI, 0.58 to Gastrointestinal manufacturer.Outcomes were adjudicated b
Dose was initiated | 8.7% 0.95 Disorders: an independent committee that was blinded
at 0.25 mg weekly | - Established CV Attrition: | P<0.001 for nofinferiority Semaglutide: 425 to treatment assignment.
and titrated after 4 | diseaseor kidney 1.1.5% (52%) Attrition Bias (low) Attrition was low in bdt
weeks until disease or both 2.2.4% | SecondarfEndpoints Placebo: 292 (36%) groups. Analysis was done on ITT populatio
maintenance dose | 83% CV Death: Reporting BiasThe study was funded by the
was reached Semaglutide: 44 (2.7%) Severe or manufacturer.
Keylnclusion Placebo: 46 (2.8%) Symptomatic
104-week Criteria HRO0.98 (0.65 to 1.48) Hypoglycemia: Applicability:
treatment phase -T2DM P=0.92 Semaglutide: 185 Patient Eightythree percent of patients had
and109week ->50 years old with (23%) established CV diseadddney disease of bott
observation established CV Nonfatal Ml: Placebo: 175 (21%) and 17% had CV risk factoPatientswere

disease or chronic
kidney disease
stage 3 or higheor
=60 years witte 1
CV risk factor

Semaglutide: 47 (2.9%)
Placebo: 64 (3.9%)

HR 0.74 (95% CI, 0.51 to
1.08)

P=0.12

Serious Adverse
Events
Semaglutide: 283
(34%)

allowed to be on other OADEightyfour
percent of patients were also taking ARBs 0
ACE inhibitors. Sevengeven percent were
taking lipid lowering medications.
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-HbAlc >7%

-<2
antihyperglycemic
drugs+/- insulin

KeyExclusion
Criteria

- Treatment with a
DPP4 inhibitor
within 30 days of
screening

- Treatment with a
GLP1 RA or insulin
(other than basal or
premixed) within 90
days of screening

- Acute coronary or
cerebral vascular
event

- Dialysis

Nonfatal Stroke:
Semaglutide: 27 (1.6%)
Placebo: 44 (2.7%)

HR 0.61 (95% ClI, 0.38 to
0.99)

P=0.04

Retinopathy Complications
Semaglutide50 (3%)
Placebo: 29 (1.8%)

HR 1.76 (95% CI, 1.11 to
2.78)

P=0.02

New or Worsening
Nephropathy
Semaglutide: 62 (3.8%)
Placebo: 100 (6.1%)

HR 0.64 (95% ClI, 0.46 to
0.88)

P=0.005

Placebo: 314 (38%)

95% CI and-palues
not reported

Intervention FDA approved dose of
semaglutide.

Comparator Placebo comparison adequato
determine no excess CV risk of semaglutide
Outcomes Composite outcome of CV death,
nonfatal MI or nonfatal stroke requirelly
FDA

Setting Twenty countries and 230 site34%
from US sites.

Abbreviationgalphabetical order]ACE = angiotensconverting enzyme; ARB = angiotensin Il receptor bloed®R = absolute risk reduction; Cl = confidence inte®¥ak: cardiovasculddB = double
blind; HbAlc = hemoglobin Alc; HRazardratio; ITT = intention to treatnitt = modified intention to treat; N = number of subjects; NA = not applicable; NNH = number needed to harm; NNT = n
needed to treat OAD = oral antidiabetic therapypC = placeboontrolled; PG = parallel groupP = per protocpRCT = randomized coaotled trial; T2DM = type 2 diabetes mellitus
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Appendix 1:Current Preferred Drug List

GLP1 Receptor Agonists

Generic Brand FormDesc PDL
EXENATIDE BYETTA PEN INJCTR Y
ALBIGLUTIDE TANZEUM PEN INJCTR N
DULAGLUTIDE TRULICITY PEN INJCTR N
EXENATIDE MICROSPHERES BYDUREON VIAL N
BYDUREON
EXENATIDE MICROSPHERES BCISE AUTO INJCT N
EXENATIDE MICROSPHERES BYDUREON PEN PEN INJCTR N
LIRAGLUTIDE VICTOZA 2-PAK PEN INJCTR N
LIRAGLUTIDE VICTOZA 3-PAK PEN INJCTR N
LIXISENATIDE ADLYXIN PEN INJCTR N
SGLT2 Inhibitors
Generic Brand FormDesc PDL
CANAGLIFLOZIN INVOKANA TABLET N
CANAGLIFLOZIN/METFORMIN HCL INVOKAMET XR TAB BP 24H N
EXTENDED RELEASE
CANAGLIFLOZIN/METFORMIN HCL INVOKAMET TABLET N
DAPAGLIFLOZIN PROPANEDIOL FARXIGA TABLET N
DAPAGLIFLOZIN/METFORMIN HCL XIGDUO XR TAB BP 24H N
DAPAGLIFLOZIN/SAXAGLIPTINHCL QTERN TABLET N
EMPAGLIFLOZIN JARDIANCE TABLET N
EMPAGLIFLOZIN/LINAGLIPTIN GLYXAMBI TABLET N
EMPAGLIFLOZIN/METFORMIN HCL SYNJARDY XR TAB BP 24H N
EMPAGLIFLOZIN/METFORMIN HCL SYNJARDY TABLET N
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DPP4 Inhibitors

Generic

SITAGLIPTIN PHOS/METFORMIN HCL
SITAGLIPTIN PHOSPHATE
ALOGLIPTIN BENZ/METFORMIN HCL

ALOGLIPTIN BENZ/METFORMIN HCL
ALOGLIPTIN BENZ/PIOGLITAZONE

ALOGLIPTIN BENZ/PIOGLITAZONE
ALOGLIPTIN BENZOATE
ALOGLIPTIN BENZOATE
DAPAGLIFLOZIN/SAXAGLIPTIN HCL
EMPAGLIFLOZIN/LINAGLIPTIN
LINAGLIPTIN
LINAGLIPTIN/METFORMIN HCL
LINAGLIPTIN/METFORMIN HCL
SAXAGLIPTIN HCL

SAXAGLIPTIN HCL/METFORMIN HCL
SITAGLIPTIN PHOS/METFORMIN HCL

Miscellaneous Antidiabetic Agents

Generic

METFORMIN HCL
METFORMIN HCL
METFORMIN HCL
METFORMIN HCL

ACARBOSE

ACARBOSE
GLIPIZIDE/METFORMIN HCL
GLYBURIDE/METFORMIN HCL
GLYBURIDE/METFORMIN HCL

METFORMIN HCL
METFORMIN HCL
METFORMIN HCL
METFORMIN HCL
METFORMIN HCL
MIGLITOL
MIGLITOL
NATEGLINIDE
NATEGLINIDE
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Brand

JANUMET
JANUVIA
ALOGLIPTIN-
METFORMIN
KAZANO
ALOGLIPTIN-
PIOGLITAZONE
OSENI
ALOGLIPTIN
NESINA

QTERN
GLYXAMBI
TRADJENTA
JENTADUETO XR
JENTADUETO
ONGLYZA
KOMBIGLYZE XR
JANUMET XR

Brand
GLUCOPHAGE XR
METFORMIN HCL ER
GLUCOPHAGE
METFORMIN HCL
ACARBOSE
PRECOSE
GLIPIZIDE-METFORMIN
GLUCOVANCE
GLYBURIDE-
METFORMIN HCL
RIOMET

FORTAMET
METFORMIN HCL ER
GLUMETZA
METFORMIN HCL ER
GLYSET

MIGLITOL
NATEGLINIDE
STARLIX

FormDesc
TABLET
TABLET
TABLET

TABLET
TABLET

TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TAB BP 24H
TABLET
TABLET
TBMP 24HR
TBMP 24HR

FormDesc
TAB ER 24H
TAB ER 24H
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET

SOLUTION
TAB ER 24
TAB ER 24
TABERGR24H
TABERGR24H
TABLET
TABLET
TABLET
TABLET

PDL
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PRAMLINTIDE ACETATE
PRAMLINTIDE ACETATE
REPAGLINIDE

REPAGLINIDE
REPAGLINIDE/METFORMIN HCL

Sulfonylureas

Generic
GLIMEPIRIDE
GLIMEPIRIDE
GLIPIZIDE
GLIPIZIDE
GLYBURIDE
CHLORPROPAMIDE
GLIPIZIDE
GLIPIZIDE
GLIPIZIDE
GLYBURIDE,MICRONIZED

GLYBURIDE,MICRONIZED
TOLAZAMIDE
TOLBUTAMIDE

Thiazolidinediones

Generic

PIOGLITAZONE HCL
PIOGLITAZONE HCL
PIOGLITAZONE HCL/GLIMEPIRIDE
PIOGLITAZONE HCL/GLIMEPIRIDE

PIOGLITAZONE HCL/METFORMIN
HCL

PIOGLITAZONE HCL/METFORMIN
HCL

PIOGLITAZONE HCL/METFORMIN
HCL

ROSIGLITAZONE MALEATE

Author: Sentena

SYMLINPEN 120
SYMLINPEN 60
PRANDIN
REPAGLINIDE
REPAGLINIDE-
METFORMIN HCL

Brand

AMARYL
GLIMEPIRIDE
GLIPIZIDE
GLUCOTROL
GLYBURIDE
CHLORPROPAMIDE
GLIPIZIDE ER
GLIPIZIDE XL
GLUCOTROL XL
GLYBURIDE
MICRONIZED
GLYNASE
TOLAZAMIDE
TOLBUTAMIDE

Brand

ACTOS
PIOGLITAZONE HCL
DUETACT
PIOGLITAZONE-
GLIMEPIRIDE
ACTOPLUS MET

PIOGLITAZONE-
METFORMIN
ACTOPLUS MET XR

AVANDIA

PEN INJCTR
PEN INJCTR
TABLET
TABLET
TABLET

FormDesc
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TAB ER 24
TAB ER 24
TAB ER 24
TABLET

TABLET

TABLET
TABLET

FormDesc
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TBMP 24HR

TABLET
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Appendix2: Abstracts ofComparativeClinical Trials

Effects of Onc&Veekly Exenatide on Cardiovascular Outcomes in Type 2 Diabetes.

Holman RRBethel MA Mentz RJThompson VALokhnygina YBuse JBChan JGChoi JGustavsorSM Igbal N Maggioni APMarso SPOhman PPagidipati NJ
Poulter N Ramachandran AZinman BHernandez AFEXSCEL Study Group

BACKGROUNDhe cardiovascular effects of adding omeeekly treatment withexenatideto usual care in patients with type 2 diabetes are unknown.
METHODSNe randomly assigned patients with type 2 diabetes, with or without previous cardiovascular disease, to receive subcutj@egions of
extendedreleaseexenatideat a dose 62 mg or matching placebo once weekly. The primary composite outcome was the first occurrence of death from
cardiovascular causes, nonfatal myocardial infarction, or nonfatal stroke. The coprimary hypotheses wexernhétle administered once weeklyould be
noninferior to placebo with respect to safety and superior to placebo with respect to efficacy.

RESULTSr all, 14,752 patients (of whom 10,782 [73.1%] had previous cardiovascular disease) were followed for a median of(B&zympaastile range, 2.2

to 4.4). A primary composite outcome event occurred in 839 of 7356 patients (11.4%; 3.7 events per 10§ garspim theexenatidegroup and in 905 of

7396 patients (12.2%; 4.0 events per 100 pergears) in the placebo group (hazard ratid1).95% confidence interval [CI], 0.83 to 1.00), with the intention
to-treat analysis indicating thaxenatide administered once weekly, was noninferior to placebo with respect to safety (P<0.001 for noninferiority) but was not
superior to placebo withaspect to efficacy (P=0.06 for superiority). The rates of death from cardiovascular causes, fatal or nonfatal myocestidad, ifdsal

or nonfatal stroke, hospitalization for heart failure, and hospitalization for acute coronary syndrome, and tlem@ecad acute pancreatitis, pancreatic cancer,
medullary thyroid carcinoma, and serious adverse events did not differ significantly between the two groups.

CONCLUSIONSNoNg patients with type 2 diabetes with or without previous cardiovascular diseas@didlence of major adverse cardiovascular events did

not differ significantly between patients who receivedenatideand those who received placebo. (Funded by Amylin Pharmaceuticals; EXSCEL ClinicalTrials.g
number,NCT01144338.

Appendix 3:Medline Search Strategy

Database(s): Ovid MEDLINE(R) 1946 to April Week 4 2018
Search Strategy:

# Searches Results
1 exenatide.mp. 2428
2 albiglutide.mp. 98

3 dulaglutide.mp. 120

4 exenatide microspheres.mp. 3

5 liraglutide.mp. or LIRAGLUTIDE/ 1544
6 lixisenatide.mp. 202

7 canagliflozin.mp. or CANAGLIFLOZIN/ 422

8 dapagliflozin.mp. 414
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9 empagliflozin.mp.

10 sitagliptin.mp. or Sitagliptin Phosphate/
11 alogliptin.mp.

12 saxagliptin.mp.

13 linagliptin.mp. or LINAGLIPTIN/
14 metformin.mp. or METFORMIN/
15acarbose.mp. or ACARBOSE/
16 glipizide.mp. or GLIPIZIDE/

17 glyburide.mp. or GLYBURIDE/
18 miglitol.mp.

19 nateglinide.mp.

20 pramlintide.mp.
21repaglinide.mp.

22 glimepiride.mp.

23 chlorpropamide.mp. or CHLORPROPAMIDE/

24 tolazamide.mp. or TOLAZAMIDE/
25 tolbutamide.mp. or TOLBUTAMIDE/
26 pioglitazone.mp.

27 rosiglitazone.mp.

485
1523
320
464
419
14563
2075
1042
6444
274
495
328
679
1061
2047
208
6502
4513
5509

28lor2or3or4or50or6or7or8or9orl0orllorl2orl3orld4orl5o0rl16orl17 or18or 19 or 20 or 21 oo224610225 or 26 or 243940

29 limit 28 to (english language and humans and yr="2@lirent")
301imit 29 to (clinical trial, phase iii or guideline or meta analysis or practice guideline or systematic reviews)
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Appendix 4:Prescribing Informatiohiighlights

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
OZEMPIC™ safely and effectively. See full prescribing information
for OZEMPIC,

OZEMPIC (semaglutide) injection, for subcutaneous use
Imitial T.5. Approval: 2017

WARNING: RISK OF THYROID C-CELL TUMORS
See full prescribing informanion for complete boxed warning.

- In rodents, semaglutide canses thyroid C-cell mmors. It is
unknown whether OZEMPIC causes thyvroid C-cell tumors,
including medullary thyroid carcinoma (ATC), in hbumans as
the human relevance of semaghitide-induced rodent thyroid C-
cell tmmors has not bheen determined (5.1, 13.1).

- OZEMPIC is contraindicated in patients with a personal or
family history of MTC or in padents with Multiple Endocrine
Neoplasia syndrome tvpe 2 (AMEN ). Counsel patients
regarding the potential risk of AMTC and svmptoms of thyroid
tumors (4, 5.1

“INDICATIONS AND USAGE -
DZEL‘IP‘IC isa glucagon like peptide 1 (GLP-1) receptor agonist
indicated as an adjunct to diet and exercise to improwve glycemic control
in adults with type 2 diabetes mellitas (1).

Linutations of Use:

- Not recommmended as first-line therapy for patients inadequately
controlled on diet and exercise (1, 5.1).

- Has not been studied m patients with a history of pancreatitis.
Consider another antidiabetic therapy (1, 3.2).

- Mot indicated for use in type 1 diabetes mellitus or treatment of
diabetic ketoacidosis {1).

~DOSAGE AND ADMINISTRATION-

- Sla.rt at Cl 25 mg once weekly. After 4 weeks, increase the dose to

0.5 mg once weekly. If after at least 4 weeks additional glycenmc
control 1s needed, merease to 1 myg once weekly (2.1,

- Administer once weekly at amy time of day. with or without meals
(2.1).

- If a dose is missed administer within 5 days of missed dose (2.1).

- Inject subcutaneously in the abdomen, thigh or upper arm (2.2},

~DOSAGE FORMS AND STRENGTHS-

Iu_]ecnon_ 2 mg/1.5 ml {1.34 mg/ml } available in:

- Single-patient-use pen that delivers 0.25 mg or 0.5 mg per injection
(3
- Single-patient-use pen that delivers 1 mg per injection {3).

CONTRAINDICATIOMN S e mmmnmnnsnsanasnnn

- Personal or family history of medullary thyroid carcinoma or o patients
with Multiple Endocrine Meoplasia syndrome type 2 (4).

- EKnown hypersensitivity to OZEMPIC or amy of the product components
4.

e STWARNINGS AND PRECAUTIONS---

- Pmeatlts Has been reported in clinical trials. Dlscunl:mue promptl} 1f
pancreatitis is suspected. Do not restart if pancreatitis is confimmed (3.2

- Duabetic Betin lications: Has been reported in a clinical trial.
Patients with a history of diabetic retinopathy should be monitored (5.3]).

. MNever share an OFEMPIC pen between patients, even if the needle is
changed (5.4).

- Hypoglyvcenma: When OZEMPIC 1s used with an insulin secretagogue or
msuling consider lowernng the dose of the secTetagogue or msulin to reduce
the misk of hypoglycenua (5.

- Acute Kidney Injury: Mc-ml:c-r renal fimction in patients with renal
impairment reporting severe adverse gastrommtestinal reactions (5.6).

- Hypersensitivity Feactions: Discontinae OZEMPIC if suspected and
promptly seek medical adwvice (5.7}

- Macrovascular cutcomes: There have been no clinical studies establishing
conclusive evidence of macrovascular risk reduction with semaglatide
(5.8).

ADVERSE REACTIONS mmremamesn
The most common adverse reactions, reported in =5% of pallents treated ‘E‘lﬂth
OZEMPIC are: nausea, vonuting, diarrhea. abdominal pam and constipation

5.1

To report SUSPECTED ADVERSE REACTIONS, contact Novo Nordisk
Inec., at 1-888-693-6742 or FDA at 1-800-FDA-1088 or
. fda.gov/medwartch.

DEUG INTERACTIONS
Oral Medications: OZEMPIC delays gastmc emptying. May mpact absorption of
concomitantly admimistered oral medications (7.2).

------------- USE IN SPECIFIC POPULATIONS---

Eemales and Males of Eeproductive Potential: Discontinue OEE".-{PIC N WOoImen
at least 2 months before a planned pregnancy due to the long washout peniod for
semaghutide (2.3).

See 17 for PATIENT COUNSELING INFORAMMATION and
Aedication Guide.
ERevised: 12/20017
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
STEGLATRO safely and effectively. See full prescribing
information for STEGLATRO.

STEGLATRO™ (ertugliflozin) tablets, for oral use
Initial U.S. Approval: 2017

INDICATIONS AND USAGE
STEGLATRO is a sodium glucose co-transporter 2 (SGLT2) inhibitor
indicated as an adjunct to diet and exercise to improve glycemic
control in adults with type 2 diabetes mellitus. (1)

Limitations of Use:
= Mot for the treatment of type 1 diabetes mellitus or diabetic
ketoacidosis. (1)

DOSAGE AND ADMIMISTRATION
= Recommended starting dose is 5 mg once daily, taken in the
moming, with or without food. (2.1)
= Increase dose to 15 mg once daily in those tolerating STEGLATRO
and needing additional glycemic control. (2.1)
= Assess renal function before initiating STEGLATRO and periodically
thereafter (2_2):
o Do not use in patients with an estimated glomerular filtration rate
(e GFR) below 30 mL/minutes/1.73 m=.
o Initiation is not recommended in patients with an eGFR of 30 o
less than 60 mL/minutes1_73 m=.
o Continued use is not recommended in patients with an eGFR
persistently between 30 and less than 60 mL/Mmind/1.73 m=.

—— DOSAGE FORMS AND STRENGTHS —————— oo~
Tablets: 5 mg and 15 mg {3)

CONTRAINDICATIONS

= Severs renal impairment, end-stage renal disease, or dialysis. (4,
5.3)

= History of sernous hypersensitivity reaction to STEGLATRO. {(4)

WARNINGS AND PRECAUTIONS

= Hypofension: May occur particularly in  patients with renal
impairment, the eldery, or patients on diuretics. Before initiating,
assess and correct volume stafus. Monitor for signs and symptoms
during therapy. (5.1)

= Hetoacidosts: Assess patients who present with signs and
symptoms of metabolic acidosis for ketoacidosis, regardless of
blood glucose level. If suspected, discontinue, evaluate, and treat
promptly. Before initiating, consider risk factors for ketoacidosis.
Patients may require monitoring and temporary discontinuation of
therapy in clinical situations known fo predispose to kKetoacidosis.
(5.2)

= Acute Hidney Injury and Impairment in Renal Function: Consider
temporarnly discontinuing in settings of reduced oral intake or fluid
losses. If acule Kidney injury occurs, discontinue and promptly treat.
Monitor renal function. (5.3)

= Urosepsis and Pyelonephrtis: Evaluate patients for signs and
symptoms of urinary tract infections and treat promptly, it indicated.
(5.4)

= Lower Limb Amputation: Before initiating, consider factors that may
increase risk of amputation. Monitor patients for infections or ulcers
of lower imbs, and discontinue if these occur. (5.5)

= Hypoglycermia: Consider a lower dose of insulin or insulin
secretagogue to reduce risk of hypoglycemia when used in
combination. (5.6)

= Gemnital Mycofic Infections. Monitor and treat if indicated. (5.7)

= [ncreased LOL-C: Monitor and treat as appropriate. (5.8)

ADVERSE REACTIONS
= The most common adverse reactions associated with STEGLATRO
{incidence = 5%) were female genital mycotic infections. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Merck
Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., at 1-877-
888-4231 or FDA at 1-800-FDA-1088 or www . fda.gov/medwatch.

USE IN SPECIFIC POPULATIONS

= Pregnancy. Advise females of the potential risk to a fetus especially
during the second and third trimesters. (8.1)

= [ actation: Breastfeeding not recommended. (B.2)

= Geratrics. Higher incidence of adverse reactions related to reduced
infravascular volume. (5.1, 8.5)

= Renal impairmment: Higher incidence of adverse reactions related to
reduced intravascular volume and renal function. (5.1, 5.3, 8.6)

See 17 for PATIENT COUNSELING INFORMATION and Medication
Guide.
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
SEGLUROMET safely amd effectively. See full prescrbing
information for SEGLUROMET.

SEGLUROMET™ ([ertugliflozin and metformin  hydrochloride)
tablets, for oral use
Imitial V.S Approwval: 2017

WARNING: LACTIC ACIDOSIS
See full prescribing information for complefe boxed warming.

» Post-marketing cases of metformin-associated lactic acidosis
hawe resulted in death, hypothermia, hypotension, and
resistant bradyarrhythmias. Symptoms included malaise,
myalgias, respiratory distress, somnolence, and abdominal
pain. Laboratorny abnomalities included elevated blood lactate
levels, anion gap acidosis, increased lactate!pyruvate ratioc, and
metformin plasma lewvels generally =5 mogfml. (5.1)

+ Risk factors include remnal impaimeent, comcomitant wse of
certain drugs, age =285 years old, radiclogical studies with
contrast, surgery amd other procedures, hypoxic states,
excessive alcohol intake, and hepatic impairment Steps to
reduce the nsk of and manage metformin-associated lactic
acidosis im these high risk groups are prowvided in the Full
Prescribing Information. (5.1)

» [If lactic acidosis is suspected, discontinue SEGLUROMET and
institute general supportive measwres in a hospital setting.
FPrompt hemodialysis is recommended. (5.1}

INDICATIOMNS AND USAGE
SEGLURCMET i=s a combinaton of ertugliflozin, a sodium glucose co-
transporter 2 (SGELT2) inhibitor, and metformin, a biguanide, indicated
as an adjumnct to diet and exercise to improse glycemic comtrol im adults
with type 2 diabstes mellitus wiho are not adequately comtrolled on a
regimsn containimg ertugliflozin or metformin, or in patients who are
already treated with both ertuglificzin and metfommin. (1)

Limnitations of Uise:
« Mot for the treatmemt of type 1 diabetes mellitus or diabetic
ketoecidosis. (1)

—_——— DS AGE AND ADMINISTRATION
* |mdividualize the staring dose based on the patient's curment
regimsn. (2.1}
* Maximum recommended dose is 7.5 mg eruglifiozin1.000 mg
metformin twice daily. (2.1)
* Take twice daily with meals. with gradual dose escalation. (2.1}
» Assecs renal functicon before initiating SEGLUROMET (2.2):
= Do not use in patients with an estimated glomerular filtration rate
(eGFR) below 320 mLminut="1.73 m".
o Initiation is not recommendsd in patients with an eGFR of 30 to
less than 60 mLiminute/1.73 m".
o Continued wse is not recommended in patients with an eEFR
persistently betewsan 30 and kess than 80 mLmMin/1.73 i
* SEGLURCMET may nesd to be discontinued at time of, or prior to,
icdinated contrast imaging procedures. (2.3)
DOSAGE FORMS ANMD STREMGTHS
Tablets:
+« Ertuglifiozin 2.5 myg and meformin hydmochlonde S00 meg (3)
« Ertuglifiozin 2.5 myg and metformin hydrochloride 1,000 mg (3)
» Ertugliflozin 7.5 myg and metformin hydrochloride S00 meg (3)
= Ertugliflozin 7.5 myg and mefformin hydrochloride 1,000 mg (3)

COMTRAINDIC ATIONS

* Sewvers renal impairment, end stage renal dissass, or dialysis. (4.
5.1, 5.4)

= MNetabolic acidosis, including diabetic ketoacidosis. (4. 5.1)

» History of senocwus hypersensitivity reaction to erugliflozim or
metformnin. ()

———————— WARNINGS AND PRECAUTIONS

o | acfic Acidosiz: See bowed waming. (5.1}

* Hypofension: May ocowur particulady inm patients with  renal
impaimment. the eldery. or patents on diuretics. Before inifbtiating.
assess and comect volume status. Monitor for signs and symptoms
during therapy. (5.2)

» Hefoacidogis: Assess patients who present with signs and
sympioms of metabolic acidosis for ketoacidosis., regardless of
blood glucose lewvel. If suspected. discontinue, evaluate, and treat
prompthy. Before initiatimg. consider risk factors for ketoacidosis.
Patients may require monitorimg and temporary discontinuation of
therapy im clinical situations kmnoan to predispose to ketoacidosis.
(5-3)

* Acute MHidney Injury and impaimeend in Renal Function: Consider
temporarily discontinuing in seitings of reduced oral intake or fluid
losses. If acute kidney injury oocours, discontinue and promptly treat
Momnitor renal function. (5.4}

* Urosepsis and Fyelonephrifis: Evaluate patients for signs and
symptoms of urinary tract infections and treat promptly, i indicated.
(5.5)

s | ower Limb Ampuitafion: Before initiating, consider factors that may
increase risk of amputation. Monitor patients for infections or ulosrs
of lowwer limbs, and discontimue if these occur. (5.6}

* Hypoglycemia: Consider a lower dose of inswlim or  insuli;
secretagogue to reduce risk of hypoglycemia whem used in
combination. (5.7)

s Sendal Mycobc Infections: Monitor and treat if imdicated. (5.8)

« Vitamin Bi: Deficiency: Metformin may lower vitamin B12 lewels.
Measure hematclogical parameters annually. (5.9)

* fncreased LD -C: Monitor and treat as appropriate. (5,10}

ADVERSE REACTIOMS

* The most common adverse reactions associated with eruglificzin
[incidence 25% ) were fermale genital mycotic infections. (8.1)

* Most common Sdwverse reactions associated with  metformin
(incidence =5%): diamrhea, nausea, vomiting. flatulence, abdominal
discomfort, imdigestion, asthenia. and headach=. (5.1}

To report SUSPECTED ADVERSE REACTIOMNS, comtact Merch
Sharp & Dohme Corp_, a subsidiary of Merck & Co_, Inc_, at 1-877-
BE3E-4231 or FDA at 1-800-FDA-1088 or warw fda.gowmedwatch.

DRUG INTERACTIONS

« Carbomic anhydrase inhibitors may increase rnisk of lactc acidosis.
Consider more frequent monitoring. (7.2}

* Drugs that reduce metformin clearance (such as ranclazine,
wandetanib, dolutegravir, amd cimetidine) may increase the
accumulation of mefformin. Consider the benefits amd risks of
concomitant use. (7.2}

* Alcohol can potentiate the effect of metformin on lactate metabolism.
Wam patients against excessive alcohol intake. (7.2)

—_— USEIM SPECIFIC POPULATIONS ——M—

* Pregnancy: Advise females of the potential risk to a fetus, especially
during the second and third trimesters. (8.1)

+ | scfation: Breastfeeding not recommended. (8.2}

* Females and Afail=z af Reproduwcfive Fodantial: Advise
premenocpausal females of the potential for an  wnimtended
pregnancy. (2.3)

» SGeratnce: Higher incidence of adverse reactions related to reduced
intravascular wolume. (5.2, £.5)

» Renal impaimment Higher incidence of adverse reactions related to
reduced intravascular volume and renal function. (5.1, 5.4, 8.8}

s Hepabic impairment: Avoid use in patients with hepatic impairment.
(8.7)

See 17 for PATIENT COUNSELING IMFORMATION and Medication
Guide.
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
STEGLUJAM safely and effectively. See full prescribing
information for STEGLUJAM.

STEGLUJAN™ (ertugliflozin and sitagliptin) tablets, for oral use
Initial U.S. Approval: 2017

INDICATIONS AND USAGE
STEGLUJAM is a combination of ertugliflozin, a sodium glucose co-
transporter 2 (SGLT2) inhikitor, and sitagliptin, a dipepitidyl peptidase-4
{OPP-4) inhibitor, indicated as an adjunct to diet and exercize to
mprove ghycemic control in adults with type 2 diabksetes mellitus when
treatment with both ertugliflozin and sitagliptin is appropriate. (1)

Limitations of Use:

= PNot for the treatment of type 1 diabetes mellitus or dialsetic
ketoacidosis. (1)

= Has not been studied in patients with a history of pancreatitis. (1,
51

——————————————— DOSAGE AND ADMIMISTRATION —————
+ Recommended starting dose i 5 mig ertugliflozin/100 mg sitagliptin
ance daily, taken in the moming, with or without foocd. (2.1)
* |ncrease dose to 15 mg erugliiczin100 mg sitagliptin once daily in
those tolgrating STEGLUJAN and needing additional glycemic
control. (2.1)
& Assese renal function befors initiating STEGLUJAMN and periodically
thereafter (2.2
o Do ot use in patients with an estimated glomernular filiraticon rate
(eGFR) below 30 mLminutes1.73 m-.

o Initiation is not recommended in patients with an eGFR of 30 to
less than 60 mLfminute/1.73 m™.

o Continued use is not recommendad in patients with an eGFR
persistently between 30 and less than 60 mLU'mind/1. 723 m=.

Tablets:
= Ertugliflozin & mg and sitagliptin 100 mg {3}
= Ertugliflozin 15 mg and sitagliptin 100 mg {3)

CONTRAINDIC ATHONS

= Severe renal impaiment, end stage renal disease, or dialysis_ (4,
S.4)

= History of a serfous hypersensitivity reaction to sitagliptin, such as
anaphylaxis or angioedema. (4, 5.10, §.2)

= History of senous hypersensitivity reaction to eruglifiozin. (£)

—————————————— WARMNINGS AND PRECAUTIONS

= Pancreatitisc There hawve been postmarketing reports of acute
pancreatitis in patients taking sitaglipting incleding fatal and mon-fatal
hemormhagic or necrotizing pancreatitis. If pancreatitis is suspected,
promptly discontinue. (5.1)

= Hypofension: May occur particulady in patients  with  renal
impaiment, the sldery, or patients on divretics. Before initiating
assess and comect volume status. Monitor for signs and symptoms
during therapy. (5_2)

= Ketoacidosis: Assess patients who present with signs and
symptoms of metabolic acidosis for ketoacidosis, regardless of
blood glucose level If suspected, dizcontinue, evaluate and treat
promptly. Before initiating, consider nsk factors for ketoacidosis.
Patisnts may reguire monitonng and temporary discontinuation of

Author: Sentena

therapy in clinical situeations known to predispose to ketoacidosis.
(5.3)

= Acute Kidmey Injury and mpairment in Renal Funciion: Consider
temporarily discontinuing in settings of reduced oral intake or fluid
lasses_ If acute kidney injury occurs, discontinue and prompily treat.
There hawve been postmarketing reports of acute renal failure In
patients taking sitagliptin, sometimes reguiring dialysis. Monitor
renal functicn. (5.4)

= Llrosepsis and Pyelonephritis: Evaluate patients for signs and
symptoms of urinary tract infections and treat promptly, if indicated.
(5.5)

= | ower Limb Amputation: Before initiating, consider factors that may
increase risk of amputation. Monitor patients for infections or ulcers
of lower limbs, and discontinue if these occcur. (5.6)

* Heard Failure: Heart failure has been observed with two other
members of the DPP-4 inhibitor class. Consider risks and beneafits in
patients who have known risk factors for heart faillure. Monitor
patients for signs and symptoms. (S.7)

= Hypoglycemia: Consider a lower dose of insulin or insulin
secretagogue to reduce risk of hypoglycemia when used in
combination. {5.5)

= Gemial Mycotic Infections: Monitor and treat if indicated. (5.9)

= Hypersensitivity: There have been postmarketing reports of serious
allergic and hypersensitivity reactions in patients treated with
sitagliptin such as anaphylaxis, angicedema, and exfoliative skin
conditicons including Stevens-Johnson syndrome. In such cases,
promptly discontinue, assess for other potential causes, institute
appropriate monitoring and treatment, and iniliate altemative
treatment for diabetes. (5.10)

= [noreased LD -C- Monitor and treat as appropriate. (5.11)

= Severs and Disabling Arthralgia: Severe and disabling arthralgia has
r=en reported in patients taking DPP-4 inhibitors. Consider as a
possible cause for severe joint pain and discontinue § appropriate.
(S.12)

= Pemphigoid: There hawve been postmarketing reporis of bullous
pemphigoid reguiring bospitalization in  patients taking DPP-2
inhilkxitors. Tell patients to report development of blisters or erosions.
If bullous pemphigoid is suspected, discontinue. (5.13)

ADVERSE REACTIONS

* Most common adverse reactions associated with ertugliflozin
(incidence =5%): female genital mycotic infections. (6.1)

= hMost common adverse reacbons associated with sitagliptin
(incidence =3%): upper respiratory tract infection, nasopharyngitis
and headache. In the add-on to sulfonylurea and add-on to insulin
siudies, hypoglycemia was also more commonly reported in patients
treated with sitagliptin compared to placebo. {(6.1)

To report SUSPECTED ADVERSE REACTIOMS, contact Merck
Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., at 1-877-
3868-4231 or FDA at 1-800-FDA-1088 or www. fda.govimedw atch.

——————————————— USE IM SPECIFIC POPULATIOMNS ———eeoeoo -

& Pregnancy. Advise females of the potential sk to a fetus especially
during the second and third timesters. {(8.1)

= | acfation: Breastfesding not recommendsed. (8.2)

= Serafrics: Higher incidence of adverse reactions related to reduced
intravascular volume. (5.2, B.5)

*= Renal impairment: Higher incidence of adverse reactions related to
reduced intravascular volume and renal function. (5.2, 5.4, 8.6)

See 17 for PATIENT COUNSELING INFORMATION and Medication
Guide.
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Appendix 5.Efficacy and Harms Comparison of Nmsulin Antidiabetic Therapies

Table 4. Nontinsulin Glucose Lowering Drugdfectiveness and Harms Comparisons

 Canagliflozin
1 Dapaglifozin
1 EBmpagliflozin
1 Ertugliflozin

in the composite endpoint of death
from CV causes, nonfatal Ml and
nonfatal stroke when compared to
placebo (ARR.6%/NNT 63) over 3.1

amputationsin patients with
T2DM who have established C
disease or witl2 or morerisk
factors for CV disea%e

Drug Class Relative A1C Cardiovascular Data Safety Warnings Effect on
lowering?’ Weight!®20
Biguanides 1% to 1.5% UKPDS found that metformin may Very small risk of lactic acidosis T Neutral/
1 Metformin reduce the risk of CV mortality in patients with poorenal loss
function
Sulfonylureas (2 generatior) | 1.0% to 1.5% No evidence of CV risk reduction Risk of hypoglycemia is higher 1 Gain
1 Glyburide than other oral antidiabetic
§ Glipizide treatments'®
1 Glimepiride
Thiazolidinediones 1.0% to 1.5% Use in patients with preliabetes and Pioglitazone may increase the 7 Gain
1 Pioglitazone history of stroke or TIA wdsund to risk of bladder cancezompared
f Rosiglitazone decrease subsequent stroke or Ml (AR to placebd®
2.8%/NNT 36gompared to placebo TZDsricrease the risk of
over 4.8 year§ HFexacerbations
No CV morbidity or mortality benefit TZDs increase the risk of bone
when rosiglitazone was added to fractures
metformin and St
No benefit or harm on CV endpoints
with the use pioglitazone compared to
placebo (HR 0.90; 95% CI, 0.80 to 1.0
p=0.095}"
DPP4 Inhibitors 0.5% to 1.0% Saxagliptin and alogliptin have Saxagliptin and alogliptin have 1 Neutral
f  Sitagliptin demonstrateq ir_10re_ased rigk in HF been Iin.ked to increased risk of loss
1 Saxagliptin related hosp!tal|zat|onsNod|fference heart l‘f';llllj_rg51 _
§  Alogliptin in CV_mprtallty was demonst.raté 50 DPP4 |nh|b|tors'r'nay increase
f  Linagliptin Sitagliptin was found to provide no risk of pancreatitis
benefit or harm to CV endpoirffs DPP4 inhibitors may increase
Linagliptin is still being evaluated risk of severe joint pain
SGLT2 Inhibitors 0.5% to 1.0% Empagliflozin demonstratea reduction Canagliflozin increases risk for 1 Loss
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years in pagnts with underlying CV
disease’!

Canagliflozin reduced CV endpoints (¢
mortality, nonfatal MI or nonfatal
stroke) more than placeb@6.9 vs.
31.5/1000 patientyears,in patients
with CV disease @t high risk for CV
diseas CANVAS ARR 1.4%/NNT 71
over 5.7 years and CANVRS ARR
1.1%/NNT 91 over 2.1 years

Canagliflozin and dapagliflozin
are associated with acute kidneg
injury

SGLT2 inhibitors are associate
with ketoacidosis and serious
urinary tract infections
Canagliflozin maincrease the
risk ofreducedbone mineral
density andracture

Ertugliflozin may be associated
with increased risk dbwer-limb
amputations

GLP1 Receptor Agonists

1 Exenatide
1 Exenatide Once
weekly(ER)
Liraglutide
Albiglutide
Lixisenatide
Dulaglutide
Semaglutide

=A =4 =4 -4 =4

1.0% to 1.5%

Liraglutide was found to decrease the
composite outcome of death from CV
causes, nonfatal MI, nonfatal stroke
compared to placebo (ARR 1.9%/ NN
53)over 3.5 yearin patients on
standard therapy with a history of CV
disease or at high risk of CV disedse
Semaglutide was found to be
noninferiorto the composite CV
outcome,as defined abovecompared
to placeln, 6.6% vs. 8.9%espectively
(HR 0.7495%ClI, 0.58 to 0.9%<0.001
for noninferiority).?

ExenatideERwas found to be
noninferior to placebo for the
composite CV endpoint, 11.4% vs.
12.2% respectivelyHR 0.9195% ClI,
0.83 to 1.00; P<0.001 for
noninferiority).??

Lixisenatide demonstrated no benefit
harm when compared tplacebofor
the composite endpoint of death from
CV causes, nonfatal Ml, nonfatal strok
or hospitalization for unstable angina
(HR 1.02; 95% CI, 0.89 to 117)

GLP1 RA class may increase th
risk of pancreatitis

An increased risk of thyroid cell
cances was demonstrated in
rodent models

An increased ris&f diabetic
retinopathycomplicationsvas
found with semaglutide
compared to placebo

1 Loss
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1 Pramlintide

Meglitinides 0.5% to 1.0% 1 No evidence of CV risk reduction 1 No major safety warnings 1 Gain
1 Repaglinide
1 Nateglinide
Alphaglucosidase Inhibitors | 0.5% to 1.0% 1 ACE Trial is ongoing 1 No major safety warnings 7 Neutral
1 Acarbose
1 Miglitol
Amylin Mimetics 0.5% to 1.0% 1 No evidence of CV risk reduction 1 No major safety warnings 1 Loss

Abbreviations: ARR = absolute risk reduction; Cl = confidence interval; CV = cardiovascular; HR = haletird nayiogardial infarctiomNT = number needed to treabU =
sulfonylurea; TIA = transient ischemic attack; UKPDS = United Kingdom Prodpiatiates Study
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Appendix6: Prior AuthorizationCriteria

Dipeptidyl Peptidase-4 (DPP-4) Inhibitors

Goal(s):

1 Promote cost-effective and safe step-therapy for management of type 2 diabetes mellitus (T2DM).

Length of Authorization:
1 Up to 12 months

Requires PA:
1 All DPP-4 inhibitors

Covered Alternatives:
1 Current PMPDP preferred drug list per OAR410-121-0030 at www.orpdl.org
1 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/

Approval Criteria

1. What diagnosis is being treated? Record ICD10 code
2. Does the patient have a diagnosis of Type 2 diabetes Yes: Go to #3 No: Pass to RPh. Deny;
mellitus? medical appropriateness
3. Has the patient tried and failed metformin and a Yes: Go to #4 No: Pass to RPh; deny and
sulfonylurea, or have contraindications to these treatments? recommend trial of metformin or
sulfonylurea. See below for
(document contraindication, if any) metformin titration schedule.
4. Will the prescriber consider a change to a preferred Yes: Inform prescriber of No: Approve for up to 12
product? covered alternatives in class months
Message:
1 Preferred products are evidence-based reviewed for
comparative effectiveness and safety by the Oregon
Pharmacy and Therapeutics (P&T) Committee.
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Initiating Metformin
1. Begin with low-dose metformin (500 mg) taken once or twice per day with meals (breakfast and/or
dinner) or 850 mg once per day.

2. After 5-7 days, if gastrointestinal side effects have not occurred, advance dose to 850 mg, or two
500 mg tablets, twice per day (medication to be taken before breakfast and/or dinner).

3. If gastrointestinal side effects appear as doses advanced, decrease to previous lower dose and try
to advance the dose at a later time.

4. The maximum effective dose can be up to 1,000 mg twice per day but is often 850 mg twice per
day. Modestly greater effectiveness has been observed with doses up to about 2,500 mg/day.
Gastrointestinal side effects may limit the dose that can be used.

Nathan, et al. Medical management of hyperglycemia in Type 2 Diabetes: a consensus algorithm for the initiation and adjustment of therapy. Diabetes Care. 2008;
31;1-11.

P&T/DUR Review: 7/18 (KS), 7/17 (KS), 9/15 (KS); 9/14; 9/13; 4/12; 3/11
Implementation: 1/15; 9/14; 1/14; 2/13

Glucagon-like Peptide-1 (GLP-1) Receptor Agonists

Goal(s):

1 Promote cost-effective and safe step-therapy for management of type 2 diabetes mellitus (T2DM).

Length of Authorization:
1 Up to 12 months

Requires PA:
1 All GLP-1 receptor agonists

Covered Alternatives:
1 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
1 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/
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Approval Criteria

1. What diagnosis is being treated? Record ICD10 code

2. Does the patient have a diagnosis of Type 2 diabetes mellitus? | Yes: Go to #3 No: Pass to RPh. Deny;
medical appropriateness.

3. Will the prescriber consider a change to a preferred product? Yes: Inform prescriber of No: Go to #4

covered alternatives in class

Message:

1 Preferred products are evidence-based reviewed for
comparative effectiveness and safety by the Oregon
Pharmacy and Therapeutics (P&T) Committee.

4. Has the patient tried and failed metformin and sulfonylurea Yes: Go to #5 No: Pass to RPh. Deny;
therapy or have contraindications to these treatments? medical appropriateness.
(document contraindication, if any) Recommend trial of

metformin or sulfonylurea.
See below for metformin
titration schedule.

5. Is the request for semaglutide or dulaglutide? Yes: Approve for up to 12 No: Go to #6
months

6. Is the request for the Bydureon BCISEE formulation of Yes: Go to #7 No: Go to #8

exenatide extended-release?

7. Is the patient using prandial or basal insulin? Yes: Pass to RPh. Deny; No: Approve for up to 12
medical appropriateness months

8. Is the patient currently taking insulin? Yes: Go to #9 No: Approve for up to 12

months
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Approval Criteria

9. Is the patient requesting exenatide (Byetta or Bydureon®), Yes: Approve for up to 12 No: Pass to RPh. Deny;
liraglutide, albiglutide, or lixisenatide (including combination months medical appropriateness.
products) and using basal insulin?

The safety and efficacy of

other insulin formations with

GLP-1 agonists have not

been studied.

Initiating Metformin
1. Begin with low-dose metformin (500 mg) taken once or twice per day with meals (breakfast and/or dinner) or 850 mg once per day.
2. After 5-7 days, if gastrointestinal side effects have not occurred, advance dose to 850 mg, or two 500 mg tablets, twice per day (medication to be taken
before breakfast and/or dinner).
3. If gastrointestinal side effects appear with increasing doses, decrease to previous lower dose and try to advance the dose at a later time.
4. The maximum effective dose can be up to 1,000 mg twice per day. Modestly greater effectiveness has been observed with doses up to about 2,500 mg/day.
Gastrointestinal side effects may limit the dose that can be used.

Nathan, et al. Medical management of hyperglycemia in Type 2 Diabetes: a consensus algorithm for the initiation and adjustment of therapy. Diabetes Care. 2008;
31;1-11.

P&T Review: 7118 (KS), 9/17; 1/17; 11/16; 9/16; 9/15; 1/15; 9/14; 9/13; 4/12; 3/11
Implementation: 8/15/18; 4/1/17; 2/15; 1/14

Sodium-Glucose Cotransporter-2 Inhibitors (SGLT-2 Inhibitors)

Goal(s):

1 Promote cost-effective and safe step-therapy for management of type 2 diabetes mellitus (T2DM).

Length of Authorization:
1 Up to 6 months

Requires PA:

1 Al SGLT-2 inhibitors
Author: Sentena Date: July 2018




Covered Alternatives:
1 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
1 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/

Approval Criteria

1. Is this a request for renewal of a previously approved prior | Yes: Go the Renewal No: Go to #2
authorization? Criteria

2. What diagnosis is being treated? Record ICD10 code

3. Does the patient have a diagnosis of T2DM? Yes: Go to #4 No: Pass to RPh. Deny; medical

appropriateness

4. Has the patient tried and failed metformin and a Yes: Go to #5 No: Pass to RPh. Deny and
sulfonylurea, have contraindications to these treatments or recommend trial of metformin or
is requesting a SGLT-2 inhibitor to be used with metformin sulfonylurea. See below for metformin
and a sulfonylurea? titration schedule.

(document contraindication, if any)

5. Is the request for the following treatments (including Yes: Pass to RPh. Deny; | No: Go to #6

combination products) with an associated estimated medical appropriateness
glomerular filtration rate (eGFR):
{ Canagliflozin and eGFR <45 mL/min/ 1.73 m?, or
1 Empagliflozin and eGFR <45 mL/min/ 1.73 m?, or
1 Dapagliflozin and eGFR <60 mL/min/ 1.73 m?, or
1 Ertugliflozin and eGFR <60 mL/min/ 1.73 m?2?
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Approval Criteria

6. Has the patient tried and failed (unable to maintain goal Yes: Approve for up to 6 No: Pass to RPh. Deny and require a
Alc) all of the following drugs, or have contraindications to | months trial of insulin, thiazolidinedione, DPP-
all of these drugs? 4 inhibitor, and GLP-1 agonist.

1. Insulin

2. Thiazolidinedione
3. DPP-4 inhibitor
4. GLP-1 receptor agonist

Renewal Criteria

Is the request for the following treatments (including Yes: Pass to RPh. Deny; | No: Approve for up to 6 months
combination products) with an associated estimated glomerular | medical appropriateness
filtration rate (eGFR):
! Canagliflozin and eGFR <45 mL/min/ 1.73 m?, or
1 Empagliflozin and eGFR <45 mL/min/ 1.73 m?, or
{1 Dapagliflozin and eGFR <60 mL/min/ 1.73 m?, or
{1 Ertuglifiozin and eGFR <60 mL/min/ 1.73 m??

Initiating Metformin

5. Begin with low-dose metformin (500 mg) taken once or twice per day with meals (breakfast and/or dinner) or 850 mg once per day.

6. After 5-7 days, if gastrointestinal side effects have not occurred, advance dose to 850 mg, or two 500 mg tablets, twice per day (medication to be taken
before breakfast and/or dinner).

7. If gastrointestinal side effects appear with increasing doses, decrease to previous lower dose and try to advance the dose at a later time.

8. The maximum effective dose can be up to 1,000 mg twice per day but is often 850 mg twice per day. Modestly greater effectiveness has been observed
with doses up to about 2,500 mg/day. Gastrointestinal side effects may limit the dose that can be used.

Nathan, et al. Medical management of hyperglycemia in Type 2 Diabetes: a consensus algorithm for the initiation and adjustment of therapy. Diabetes Care. 2008; 31;1-11.
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