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Introduction

Type 2 diabetics have been shown to have an impaired incretin response, which has led to the
development of a novel class of drugs called the incretin-based therapies.? Dipeptidyl Peptidase-
4 inhibitors (DPP-4 inhibitors) and glucagon-like peptide-1 receptor agonists are the two
available incretin based therapies.* The first product in this DPP-4 inhibitors class, Januvia
(sitagliptin), was approved by the FDA in 2006.

DPP-4 inhibitors are currently under patent and no generics are available. The brand-name
products are expensive. The earliest that a generic version of sitagliptin could be released is in
2017.*

According to Express Scripts Drug Trend Report, cost increases will continue as more patients
use brand-name agents in new subclasses, such as the DPP-4 inhibitors and GLP-1 mimetics.’

The purpose of this review is to review the potential role of DPP-4 inhibitors among existing
hypoglycemic drugs and to review the utilization of DPP-4 inhibitors in the Utah Medicaid
population.

Background

There are six main classes of oral antidiabetic medications used to manage type 2 diabetes. The
classes include sulfonylureas, biguanides, thiazolidinediones, alpha-glucosidase inhibitors,
meglitinides and incretin-based therapies (DPP-4 inhibitors and GLP-1 agonists).

Type 2 diabetes is associated with a continuous decline in pancreatic beta cell function® and
therapies targeting this decline without causing weight gain and with minimal hypoglycemia are
the focus of new research.’

The currently available DPP-4 inhibitors in the US include sitagliptin (Januvia), saxagliptin
(Onglyza), linaglitin (Tradjenta), and the recently FDA-approved alogliptin (Nesina). They lower
blood sugar levels by blocking an enzyme known as dipeptidyl peptidase IV (DPP-4). This
enzyme is responsible for the rapid degradation of endogenous incretin hormones and blocking
these enzymes therefore increase blood concentration of the incretin hormones. These hormones
stimulate insulin release (meal stimulated) and decrease glucagon secretion, which lowers blood
glucose levels. Other functions include improvements in B-cell function and slowing of gastric
emptying.*

On January 25, the FDA announced approval of alogliptin tablets; Nesina (alogliptin), Kazano
(alogliptin and metformin hydrochloride), and Oseni (alogliptin and pioglitazone). The FDA is
requiring postmarketing studies including pediatric studies, a cardiovascular outcomes trial, and
an enhanced pharmacovigilance program to monitor for liver abnormalities, serious cases of
pancreatitis, and severe hypersensitivity reactions.®

Vildagliptin has been approved by the European Medicines Agency for use within the European
Union (EV), but is not available in the US.



Type 2 anti-diabetic medications

Type 1 diabetics require insulin treatment due to a lack of insulin. Type 2 diabetes involves
insulin resistance by cells. Therefore, the mechanism of actions of the medications for type 2
diabetes include stimulating insulin release, decreasing absorption or hepatic production of
glucose, and improving insulin sensitivity of target organs.® Oral agents become less effective
as beta cell function declines and it may be necessary to add an injectable medication such as
insulin (or to switch to insulin) to manage blood sugar levels. Insulin is the preferred second-
line medication if A1C >8.5%."

Table 1 — Type 2 antidiabetic drug classes’

Class

Sulfonylureas

Biguanides

Thiazolidinediones

Alpha-glucosidase inhibitors

Meglitinides

GLP-1 Inhibitors

DPP-4 inhibitors

Alpha-glucosidase inhibitors

Amylin mimetics

Example
Drugs
Tolbutamide
Glyburide
Glipizide
Glimepiride

Metformin

Rosiglitazone
Pioglitazone
Acarbose
Miglitol

Repaglinide
Nateglinide
Exenatide
Liraglutide

Sitagliptin
Saxagliptin
Linagliptin
Alogliptin
Acarbose
Miglitol

Pramlintide

Mechanism

Stimulate insulin release from the pancreatic beta cells

Decreases hepatic glucose production
Decreases intestinal absorption of glucose
Improves Insulin sensitivity

PPAR-gamma activator, which improves insulin
sensitivity; inhibit release of glucose from the liver
Inhibit pancreatic alpha-amylase and alpha-
glucosidases

Block carbohydrate hydrolysis to glucose

Stimulate insulin release from the pancreatic beta cells

Glucagon-like peptide which increases insulin
secretion, increases B-cell growth/replication, slows
gastric emptying, decreases food intake

Prolong the active incretin levels of GLP and GIP
(stimulate the release of insulin and inhibit the release
of glucose from the liver)

Slow the breakdown of starches and some sugars

Stimulate the release of insulin; used with insulin
injections

The DPP-4 inhibitors are available as single and combination products with metformin,

simvastatin, or pioglitazone.

Utah Medicaid PDL

Single products:

Januvia (sitagliptin) and Onglyza (saxagliptin) are preferred.

Combinations:

Janumet (sitagliptin/metformin) and Juvisync (sitagliptin/simvastatin) are preferred.




Kombiglyze (saxagliptin/metformin), Tradjenta (linagliptin), Janumet XR (sitagliptin/metformin)
and Jentadueta (linagliptin/metformin) are non-preferred drugs.™

FDA-approved indications

DPP-4 inhibitors are indicated as an adjunct to diet and exercise to improve glycemic control
in adults with type 2 diabetes mellitus.***® These products are used as monotherapy or
combination therapy.**

DPP-4 inhibitors should not be used in patients with type 1 diabetes mellitus or for the
treatment of diabetic ketoacidosis as it would not be effective in these settings.'*™

Clinical Guidelines & Evidence

The ADA and EASD released a position statement in April 2012 which was different from
previous published documents.*®

Old guidelines:
> http://care.diabetesjournals.org/content/32/1/193.long

New position statement:
> http://care.diabetesjournals.org/content/early/2012/04/17/dc12-0413.full.pdf+html

The new position statement focuses on a patient-centered approach by selecting second and third-
line drugs on individually-tailored basis. The position statement was not designed to be an
algorithm, but rather to encourage physicians to critically evaluate the risk-to-benefit ratio for
each patient."’

Metformin remains the first-line pharmacotherapy. DPP-4 inhibitors were included as less well-
validated therapies in the old algorithm (metformin, sulfonylurea and insulin above line as well
validated core therapy)'®, whereas the new position statement have five different choices as add-
on therapy to metformin treatment, and other drugs not shown may be used in selected patients.*

The new ADA Standards of Medical Care in Diabetes — 2013 has been published:
» http://care.diabetesjournals.org/content/36/Supplement_1/S4.full.pdf+html

Vivian Fonseca, MD, ADA president of medicine and science, told Medscape Medical News in a
telephone interview: "There have been no good studies comparing all available treatment
strategies, so we base the decision on individual factors such as willingness to self-inject, or need
for weight loss. If that fails, we try another option. There is no clear-cut decision tree as there was
in the previous hyperglycemia guideline, because this guideline is more patient-centric."

"The new guideline should actually be easier for physicians to implement because there is greater
flexibility in management, offering a road map rather than a single path," Dr. Fonseca
concluded.™

Table 1 in the new position statement is a summary table of the available glucose-lowering agents
and it includes information on advantages, disadvantages and cost. Figure 2 in the position
statement covers the general recommendations.*®

Monotherapy

The old consensus algorithm (ADA/EASD)*, new position statement™® the ADA Standards of
Medical Care in Diabetes 2013,%° and the Global Guideline for Type 2 Diabetes®* recommend


http://care.diabetesjournals.org/content/32/1/193.long
http://care.diabetesjournals.org/content/early/2012/04/17/dc12-0413.full.pdf+html
http://care.diabetesjournals.org/content/36/Supplement_1/S4.full.pdf+html

metformin as first-line monotherapy in type-2 diabetes along with lifestyle interventions (if not
contraindicated and tolerated).

The ADA Standards of Medical Care in Diabetes 2013 recommend that insulin therapy with or
without additional agents be considered from the outset in newly diagnosed type 2 diabetic
patients with markedly symptomatic and/or elevated blood glucose levels or A1C. ?

If metformin is contraindicated, drugs from other classes (figure 2, position statement)*® such as
sulfonylureas can be used as first-line therapy. A shorter-duration sulfonylurea, such as glipizide
is less likely to cause hypoglycemia than the older, long-acting sulfonylureas).?>* Other
alternatives include thiazolidinediones, DPP-4 inhibitors, GLP-1 receptor agonists or repaglinide
(particularly in patients with chronic kidney disease at risk for hypoglycemia).'®*2

Monotherapy failure

If non-insulin monotherapy at maximal tolerated dose does not achieve or maintain the A1C
target over 3-6 months, the new ADA/EASD position statement'® and the ADA Standards of
Medical Care in Diabetes 2013% recommend adding a second oral agent, a GLP-1 receptor
agonist or insulin. Considerations to guide the choice of pharmacological agents include efficacy,
cost, potential side effects, effects on weight, comorbidities, hypoglycemia risk, and patient
preferences.”®

Summary table adapted from the ADA/EASD position statement®

Sulfonylurea Thiazolidinedione DPP-4 Inhibitor GLP-1 receptor Insulin
agonist
Efficacy high high intermediate high highest
Hypoglycemia moderate risk low risk low risk low risk high risk
Weight gain gain neutral loss gain
Major Side- hypoglycemia edema, HF, fractures, Rare Gl hypoglycemia
effects ? Ml (rosiglitazone) Urticarial/angioedema ? Acute
? bladder cancer ? pancreatitis pancreatitis
(pioglitazone) C-cell hyperplasia/
medullary thyroid
tumors in animals
Costs low high high high variable

Examples of add-on drugs based on specific patient needs or concerns could include®”:
Reduced cost: Sulfonylureas or insulin

Weight loss desired: GLP-1 or DPP-4 inhibitor
Hypoglycemia avoidance: Thiazolidinediones, GLP-1 receptor agonists or DPP-4 inhibitors

There has been some controversy about the relative efficacy of DPP-4 inhibitors.

The general recommendations (position statement™) state that other drugs not shown (alpha-
glucosidase inhibitors, colesevelam, dopamine agonists, pramlintide) may be used where
available in selected patients but they have modest efficacy and/or limiting side-effects.

The Global Guideline include sulfonylurea as the usual approach for a second-line agent, but
include other medications as alternative approaches.?

Dual oral agent failure

The new ADA/EASD position statement™® includes combinations of different drugs with
metformin as triple therapy, but state that insulin is likely to be more effective as a third-line




therapy (especially when the HbALc is very high). The Global Guidelines include insulin or an
oral agent (DPP-4, TZD, or Alpha-glucosidase inhibitor) as the usual approach for a third-line
agent and GLP-1 agonists as an alternative approach.”*

UpToDate® suggests switching to insulin when patients are taking two oral drugs with inadequate
glycemic control (A1C > 7%) and they do not recommend 3 oral agents as the combination is less
likely to work. If the ALC is < 8.5%, they suggest a third agent could be considered (e.g. adding
pioglitazone to metformin+sulfonylurea). GLP-1 analogs and DPP-4 inhibitors are less favorable
options considered in specific cases.”

Literature search - Cochrane Library
Systematic reviews in the Cochrane Library®® were identified using the following search strategy:

e MeSH descriptor: [Dipeptidyl-Peptidase IV Inhibitors]
e explode all trees

Summaries of the search results can be found in summary tables 2 & 3 (Appendix 1).

The authors of the systematic reviews found that most RCTs did not report on mortality, diabetic
complications, costs of treatment and health-related quality of life.?’

DPP-4 inhibitors do not cause weight gain and do not have the same hypoglycemic risk as
sulfonylureas, but it only has a modest effect on the A1C. Also, additional long-term safety data
is needed.

Safety concerns

Long-term treatment effects data is lacking as this is a fairly new class of drugs. Further research
is needed on long-term efficacy, morbidity and mortality.*"

Table 4 (Appendix 2) includes some highlights of the product labels’ adverse effects.

Possible side-effects include upper respiratory tract infections, nasopharyngitis, urinary tract
infections, headache and pancreatitis.” Hypersensitivity reactions have been reported™ and reports
of skin lesions with blistering observed in nonhuman primate toxicology studies has been
reported as the reason for the delay in US FDA approval of vildagliptin.?

For Januvia (sitagliptin), there have been postmarketing reports of acute renal failure, sometimes
requiring dialysis' The product label recommends dosage adjustment in patients with moderate
or severe renal insufficiency and in patients with end-stage renal disease (ESRD). It also
recommends assessment of renal function prior to initiating Januvia and periodically thereafter.*

Pancreatitis is a drug adverse effect that is rarely reported.* There have been postmarketing
reports of acute pancreatitis (including fatal and non-fatal hemorrhagic or necrotizing
pancreatitis) with DPP-4 inhibitors.****** The Institute for Safe Medication Practices monitors all
domestic serious adverse event reports reported to the FDA. In the May 31 2012 Quarterwatch
report, it was reported that 52.4% of all pancreatitis cases reported in 2011 were for liraglutide,
exenatide and sitagliptin.*



2011 data from table 6 of the ISMP Quarterwatch report®:

Reported cases of acute/chronic pancreatitis 2011

Drug Name | PRR* | Cases Rx 11g4**

Liraglutide 53.4 413 418,226
Exenatide 48.8 404 350,893
Sitagliptin 46.0 179 1,905,144
Saxagliptin 14.6 23 404,324
Metformin 3.2 19 13,958,392

*Proportional reporting ratio
** Dispensed outpatient prescriptions, IMS Health

PRR is “the ratio between the frequency with which a specific adverse event occurs for the drug
of interest (relative to all adverse events reported for the drug) and the frequency with which the
same adverse event occurs for all drugs in the comparison group (relative to all adverse events for
drugs in the comparison group).”**

For sitagliptin, for example, it means that pancreatitis is 46 times more likely to be reported
compared to all other drugs.*

Thiazolidinediones and insulin are associated with a higher risk of fractures in type 2 diabetic
patients, whereas incretin hormones increase bone density in experimental models. A recent

systematic review concluded that DPP-4 inhibitors could be associated with a reduced risk of
bone fractures.*

Additional safety information from the product labels:
e Safety and effectiveness in children under 18 years have not been established.'****
e There are no adequate and well-controlled studies in pregnant women,*>*3*°
e Has not been studied in patients with a history of pancreatitis.’**°



Utah Medicaid Utilization Review

The charts below were created from data for metformin, sitagliptin, linagliptin and
saxagliptin over a 2 year period (between 10/1/2010 and 9/30/2012). The source data has
been included in Appendix 3.
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Cost difference between year 1 & 2
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#Year1l| $223,401 $377,491 $126,610 $15,846 $3,818 $1,258 0
mYear2| $230,317 $490,776 $236,033 $4,950 $606 $4,722

Please note that all cost data presented do not include rebate information.

Metformin | $230,317
DPP-4 containing products | $737,087

Cost (::/(c)):tf Fills ?I Ic;f
24% 24,391 87%
76% 3513 13%

$967,404 27,904

When considering metformin and DPP-4 product fills, DPP-4 containing products
account for only 13% of the prescriptions, but 76% of the cost.

The products with the highest utilization in the Utah Medicaid population are metformin,

sitagliptin (monotherapy) and sitagliptin/metformin (combination therapy). The charts
below therefore only show data for these products.
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Sitagliptin and sitagliptin/metformin only account for 8% and 4% of prescriptions filled,
respectively (when looking at these 3 products). However, sitagliptin products account
for 76% of the cost.

Cost
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25%

Metformin
24%

Sitagliptin
51%

When comparing the first month of year one with the last month of year 2 (refer to charts
on next page) there has been a:
e 66% increase in the number of patients that have been filling prescriptions for
sitagliptin
e 182% increase in the number of patients that have been filling prescriptions for
sitagliptin/metformin (Janumet, Janumet XR)
e 58% increase in the number of patients that are filling separate prescriptions for
metformin and sitagliptin during the same month.

|



Patients with sitagliptin fill
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There have not been many patients filling prescriptions for saxagliptin and linagliptin.
Charts for these products have been included with the data in Appendix 3.

Separate fills for metformin and a DPP-4 inhibitor instead of using a combination product
could increase costs. The cost per fill has therefore been calculated (cost / # of fills) and
presented in the charts below (only for products with fills). Although the cost savings per
prescription is only $15, this could result in an overall savings of $12,700 per year.

For example, for sitagliptin (using year 2 cost/fill):
Sitagliptin: $211

Metformin: $10

Together: $221

Combination product: $206

Difference: $221-206=$15

$15 x around 70 patients filled separate prescriptions x 12 = $12,700

Cost perfill: year 1 & 2
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52% of patients filling prescriptions for sitagliptin did not fill a prescription for
metformin during the month of initial fill and the 6 months prior to that.

It may be that these patients are intolerant of, or have contraindications to metformin, but
sulfonylureas, repaglinide and thiazolidinediones (pioglitazone preferred) should be
considered first.?

62% of patients filling prescriptions for sitagliptin/metformin did not fill a prescription
for metformin during the month of initial fill and the 6 months prior to that. Metformin
(monotherapy) is recommended as initial therapy.*®

According to the 2011 QuarterWatch report®, signals are emerging that these drugs may
be toxic to the pancreas with serious and sometimes fatal outcomes. The report includes
179 cases of pancreatitis for sitagliptin and considers reporting rates of about 1-5%.
179/50 states=3.6 whereas we have diagnosis codes submitted for about 15 patients/year.
(31 potential cases (UT Medicaid) /2 years = 15 potential cases/year).

Please note that diagnosis codes are under submitted (QuarterWatch also considers
underreporting) and this information has just been included in an attempt to provide some
additional insight. Capturing more accurate and complete adverse event data is a much
more complex process.
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Conclusions

According to current clinical guidelines'®* and recent systematic reviews and meta-analyses

of randomised controlled trials*, metformin remains the cornerstone of type 2 anti-diabetic
treatment. If metformin alone is inadequate, the ADA/EASD position statement includes five
options as add-on therapy.

When considering metformin and DPP-4 product prescription fills in the Utah Medicaid
population, DPP-4 containing products account for only 12% of the prescriptions, but 76% of
the cost.

Cost is an important consideration and DPP-4 inhibitors should therefore be reserved as a
third-line agent for those who cannot or will not take insulin when full doses of metformin
and a sulfonylurea have not produced satisfactory metabolic control. It can also be considered
when paztzients are intolerant of, or have contraindications to metformin and other treatment
options.

Reasons why DPP-4 inhibitors cannot currently be recommended for routine use include high
cost, modest glucose lowering effects, limiting clinical data (no long-term data to be
confident about safety), and signals are emerging for pancreatitis (with serious and sometimes
fatal outcomes).'##%%

Putting cost into perspective, a patient could be treated for one to six months on glipizide for
the cost of only one day of Januvia, Onglyza, or Tradjenta therapy. Another way of looking at
it is that 30-200 patients could be treated each year with glipizide for the cost of a single
patient treated with Januvia, Onglyza or Tradjenta (using Redbook cost estimates; Nesina
prices not available, but expected to be similarly high). As cost changes, so will choices
change, but for now the high cost of the DPP-4 inhibitors prevent a recommendation for
routine use.

Generic metformin and sulfonylureas are available at very low cost, whereas proprietary
medications such as DPP-4 inhibitors are very expensive with limited evidence of additional
benefit.** The Global Guideline recommends uninterrupted supply of metformin, at least one
sulfonylurea and insulin for implementation of contracts.”

Recommendations

Based on the information presented above, we make the following recommendation:
1) All DPP-4 inhibitor prescriptions require a prior authorization

Prior authorization criteria could include:
1. A diagnosis of Type 2 Diabetes Mellitus
2. Patient is 18 years of age or older
3. Documentation for patients who are intolerant of or have contraindications to
metformin or sulfonylureas OR
4. Documentation indicating failure using combination of 2 or more antidiabetic
medications (metformin, sulfonylurea, or insulin) at maximum tolerated doses.

Period: Initial 6 months. Consider additional PAs on an individual basis after review of
medical necessity and documented improvement in HbA1c since the beginning of the
initial PA period.



Appendix 1 - Search results tables

Table 2- Search results of systematic reviews (Cochrane Library)®

Author(s) Year | Title Objectives & method | Included Results Authors' conclusions CRD summary
Placebo comparison Active comparators
Cochrane review
Richter B, et 2008 | Dipeptidyl Systematic review and | RCTs: HbAlc reduction of Data limited, limited but indicated no DPP-4 inhibitors have n/a
al.? peptidase-4 meta-analysis of the 11 sitagliptin approximately 0.7% improved metabolic control following some theoretical
(DPP-4) effects of sitagliptin 14 vildagliptin | (sitagliptin) and 0.6% DPP-4 intervention in contrast to other advantages over existing
inhibitors for and vildagliptin Randomised: (vildagliptin) hypoglycemic agents. therapies but should
type 2 diabetes | therapy on main 6743 currently be restricted to
mellitus efficacy parameters sitagliptin individual patients. Long-
and safety. patients& term data on cardiovascular
6121 outcomes and safety (e.q.
vildagliptin immune function) are
patients (12 to needed before widespread
52 weeks use. Long-term data are
duration) needed investigating
patient-oriented parameters
like health-related quality
of life, diabetic
complications and all-cause
mortality.
Other reviews
Monami M, et 2011 | Predictors of The assessment of 63 RCTs significantly reduce No difference in HbAlc was observed in DPP-4 inhibitors appear to | Systematic review
al® response to predictors of HbA1c at 24 weeks [by comparisons with thiazolidinediones and a- | be more effective in older that meets the criteria
dipeptidyl therapeutic response to 0.6 (0.5-0.7)%] glucosidase inhibitors, whereas patients with for inclusion on
peptidase-4 DPP-4 inhibitors. sulfonylureas and metformin produced a mild/moderate fasting DARE for the
inhibitors: Meta-analysis - greater reduction of HbAlc, at least in the hyperglycemia. writing of a critical
evidence from | exploring correlation short term. abstract.
randomized between 24-week
clinical trials effects on HbAlc of
maximal doses of
DPP-4 inhibitors,
compared either with
placebo or with other
active drugs.
Monami M, et 2011 | Dipeptidyl Meta-analysis: To 28 RCTs Associated with a reduced risk of fractures (Mantel-Haenszel odds ratio Treatment with DPP-4 Systematic review
al.® Peptidase-4 determine the effect of | enrolling [MH-OR] 0.60, 95% CI1 0.37-0.99, P = 0.045), even after the exclusion inhibitors could be that meets the criteria
Inhibitors and dipeptidyl peptidase-4 | 11,880 of comparisons with thiazolidinediones or sulfonylureas (MH-OR 0.56, associated with a reduced for inclusion on
Bone (DPP-4) inhibitors on patients for 0.33-0.93, P = 0.026). risk of bone fractures. DARE for the
Fractures bone fracture (duration | DPP-4 writing of a critical

of at least 24 weeks).

inhibitors and
9,175 patients
for
comparators;
reporting 63
fractures

abstract.




Pinelli NR, et 2011 | Efficacy and To compare the 5RCTs (1,777 | n/a Long-acting GLP-1 receptor agonists were Liraglutide and exenatide The review
al® safety of long- | efficacy and safety of participants) associated with a significant reduction in once weekly resulted in concluded that
acting maximum dose long- hemoglobin A1C, both when compared to greater improvement in liraglutide and
glucagon-like acting glucagon-like exenatide twice daily (WMD -0.47%, 95% hemoglobin A1C and exenatide once
peptide-1 peptide-1 receptor Cl1-0.69 to -0.25; ’=4.3%; three studies) fasting plasma glucose than | weekly resulted in
receptor agonists with and sitagliptin (WMD -0.60%, 95% CI - other incretin based greater improvement
agonists exenatide twice daily 0.75 to -0.45; >=0%; two studies). Long- therapies. Compared to in hemoglobin 1C
compared with | and dipeptidyl- acting GLP-1 receptor agonists were also exenatide twice daily, they | and fasting plasma
exenatide peptidase-1V associated with a significantly larger produced less effect on glucose than
twice daily (sitagliptin) in patients percentage of patients reaching the target postprandial glucose, exenatide twice daily
and sitagliptin | with type 2 diabetes. hemoglobin A1C less than 7%, both when similar reduction in body and sitagliptin. Due
in type 2 compared to exenatide twice daily (OR weight and resulted in a to the limited
diabetes 2.14, 95% CI 1.38 to 3.34; >=64%; three favorable adverse event evidence base and
mellitus: a studies) and sitagliptin (OR 3.84, 95% Cl profile. potential for
systematic 2.78 to 5.31; 2=9.5%; two studies). Long- publication bias, the
review and acting GLP-1 receptor agonists were authors’ conclusions
meta-analysis associated with a significant reduction in should be considered
fasting plasma glucose, both when tentative.*
compared to exenatide twice daily (OR -
18.39mg/dL, 95% CI -24.67 to -12.10;
1=0%; three studies) and sitagliptin (OR -
20.96mg/dL, 95% CI -27.88 to -14.04;
1?=17.1; two studies).
Gerrald KR, et 2012 | Saxagliptin To compare the 32 articles Sitagliptin 100 mg Sitagliptin was similar to sulfonylureas for Sitagliptin and saxagliptin Systematic review
al.® and sitagliptin | efficacy and safety of monotherapy and HbA1c reduction (WMD 0.08%, 95% CI result in similar modest that meets the criteria
in adult sitagliptin and saxagliptin 5 mg resulted | 0-0.16, 3 trials) and to saxagliptin in one HbAc reductions and do for inclusion on
patients with saxagliptin with in greater HbAlc head-to-head trial. not increase the risk of DARE for the
type 2 placebo and other reduction compared to hypoglycemia unless writing of a critical
diabetes: a hypoglycemic placebo [weighted mean combined with other abstract.¥’
systematic medications in adults difference (WMD) therapies. Their role in the
review and with type 2 diabetes —0.82%, 95% CI1-0.95 to long-term treatment of type
meta-analysis (12 weeks or more in —0.70 and WMD —0.70, 2 diabetes remains unclear
duration) 95% CI—0.84 to —0.56, given the lack of long-term
respectively]. data on efficacy, harms and
health outcomes.
Signorovitch JE, | 2011 | Comparative To compare 12-week 2 vildagliptin nfa Combining matched trials, vildagliptin After adjusting for baseline | Systematic review
etal® Efficacy of glycemic control with and 3 50 mg twice daily was associated with differences among trials of | that meets the criteria
Vildagliptin vildagliptin 50 mg sitagliptin significantly greater absolute HbAlc vildagliptin and sitagliptin for inclusion on
and Sitagliptin | twice daily versus randomized reduction by 0.28% compared with in Japanese patients with DARE for the
in Japanese sitagliptin 50 or trials (264 sitagliptin 50 mg once daily (95% CI 0.15, type 2 diabetes, vildagliptin | writing of a critical
Patients with 100 mg once daily in patients were 0.41; p<0.001) and by 0.35% compared 50 mg twice daily was abstract.*
Type 2 Japanese patients with | treated with with sitagliptin 100 mg once daily (95% CI | associated with
Diabetes type 2 diabetes. vildagliptin 0.07,0.62; p=0.013). significantly greater
Mellitus: A 50 mg twice HbAIc reduction than
Matching- daily, 235 sitagliptin 50 mg or 100 mg
Adjusted were treated once daily.
Indirect with sitagliptin
Comparison of 50 mg once
Randomized daily and 145
Trials were treated

with sitagliptin
100 mg once
daily)
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Esposito K, et 2011 | Dipeptidyl To assess the efficacy | 43 RCTs All DPP-4 inhibitors There were no significant differences A greater proportion of This review
al.’ peptidase-4 of the dipeptidyl (19,101 resulted in a greater between DPP-4 inhibitors and active type 2 diabetic patients can | concluded that a
inhibitors and peptidase-4 (DPP-4) patients). proportion of patients comparator drugs. achieve the HbAlc goal of | greater proportion of
HbAlc target inhibitors vildagliptin, | Follow-up reaching the HbAlc value less than 7% with DPP-4 type 2 diabetic
of <7% in type | sitagliptin, saxagliptin | ranged from of less than 7% (around inhibitors compared to patients can achieve
2 diabetes: and alogliptin to reach | 12 to 52 40% of patients) than placebo, with no weight the HbAlc goal of
meta-analysis the hemoglobin weeks. placebo: vildagliptin (OR gain and no hypoglycemic <7% with DPP-4
of randomized | HbAlc target of less 3.29, 95% Cl1 2.5 t0 4.01; risk when used alone. DPP- | inhibitors compared
controlled than 7% in people 7 studies), sitagliptin (OR 4 inhibitors were not to placebo, without
trials. with type 2 diabetes. 3.15,95% CI 2.47 to different from comparator weight gain or
3.72; 12 studies), drugs. hypoglycemic risk,
saxagliptin (OR 2.81, but that DPP-4
95% Cl12.31t03.22; 5 inhibitors were not
studies), alogliptin different from
12.5mg (OR 3.8, 95% ClI comparator drugs.
2.9 10 4.8; 4 studies) and Based on the results
alogliptin 25mg (OR presented in the
3.76,95 % Cl1 2.85t0 4.7; paper, these
4 studies). conclusions appear
appropriate.*’
Fakhoury WK, 2010 | A meta- To assess the clinical 38 RCTs All treatments were nla Incretin-based treatments Aspects of this
etal.*! analysis of efficacy and safety of (n=16,502 shown to produce a were effective in glycemic review were well
placebo- incretin-based participants); statistically significant control and offered other conducted, but it is
controlled medications in patients | 34 RCTswere | reduction in glycated advantages (like weight difficult to assess the
clinical trials with type 2 diabetes. double-blind hemoglobin compared loss with exenatide and reliability of the
assessing the with placebo: vildagliptin liraglutide) which may findings without
efficacy and (unadjusted WMD -0.67, have an important impact further information
safety of 95% C1-0.83 t0 -0.52; 11 on patient adherence to on the quality of the
incretin-based RCTs); sitagliptin medication. included trials.*?
medications in (unadjusted WMD -0.79,
patients with 95% C1-0.93 to -0.65; 12
type 2 RCTs); exenatide
diabetes. (unadjusted WMD -0.75,
95% CI -0.83 to -0.67;
eight RCTs); and
liraglutide (unadjusted
WMD -1.03, 95% CI -
1.16 to -0.90; seven
RCTs).
Monami M, et 2010 | Dipeptidyl Meta-analysis: To Forty-one When data for all Dipeptidyl peptidase-4 inhibitors showed a | Dipeptidyl peptidase-4 Lack of clarity in the
al.® peptidase-4 evaluate the safety and | studies placebo-controlled similar effect to thiazolidinediones, but inhibitors reduced glycated | presentation of
inhibitors in efficacy of dipeptidyl (n=17,810 studies were combined metformin and sulphonylureas were hemoglobin, although to a results and some
type 2 peptidase-4 inhibitors patients) were | there was a significant significantly more effective than dipeptidyl | lesser extent than methodological
diabetes: a in patients with type 2 | included: 32 improvement in HbAlc. peptidase-4 inhibitors. sulphonylureas, with no limitations with the

meta-analysis
of randomized
clinical trials

diabetes. Duration
ranged from 12 to 54
weeks.

published and
nine
unpublished
studies.

Effects were similar when
results were stratified
according to DPP-4
agent, whether the
dipeptidyl peptidase-4
agent was administered as
monotherapy or
combined therapy,
duration of therapy,
baseline HbAl and
duration of diabetes.

weight gain and no
hypoglycemic risk.

primary studies mean
these conclusions

should be interpreted
with some caution.*
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Monami M, et 2012 | DPP-4 To assess the effect of | n=17 RCTs The difference-in-means for endpoint versus baseline total cholesterol in | This meta-analysis Systematic review
al.® inhibitors and DPP-4 inhibitors on reported data patients on DPP-4 inhibitors treatment was significantly higher in suggests a possible that meets the criteria
lipids: blood lipids, verifying | on endpoint comparison with controls, meaning that treatment with DPP-4 inhibitors beneficial effect of DPP-4 for inclusion on
systematic possible differences total, high- is associated with a significant reduction in total cholesterol (—0.18 inhibitors on cholesterol, DARE for the
review and across compounds of density [-0.29; —0.06] mmol/L (7.0 [-11.2; —2.50] mg/dL); P=0.002). which, although small, writing of a critical
meta-analysis. | this class. lipoprotein, could contribute to the abstract. Supported
and low- reduction of cardiovascular | by Novartis. Two
density risk. authors had received
lipoprotein speaking and/or
cholesterol, consultancy fees
and and/or research
triglyceride. grants from various
pharmaceutical
companies. Two
authors had no
conflicts of interest.
Karagiannis et 2012 | Dipeptidyl Systematic review & 26 reports (19 | n/a DPP-4 inhibitors were associated with a When added to metformin, | This review
al® peptidase-4 Meta-analysis: To studies, 7,136 smaller decline in HbAlc (WMD 0.20, DPP-4 inhibitors can lower | evaluated dipeptidyl
inhibitors for evaluate the efficacy participants; 95% C10.08 to 0.32; seven trials, ’=60%), | HbAlc in a similar way to peptidase-4 (DPP-4)
treatment of and safety of Randomised and a lower proportion of patients who sulphonylureas or inhibitors for
type 2 diabetes | dipeptidyl-4 (DPP-4) controlled achieved HbAlc less than 7% (RR 1.18, pioglitazone, with neutral glycemic control in
mellitus in the | inhibitors compared trials (RCTSs) 95% CI 1.07 to 1.29; seven trial, ’=34%), effects on body weight in type 2 diabetes. The
clinical with metformin as that compared which favored metformin monotherapy. patients with type 2 authors concluded
setting: monotherapy, or with a DPP-4 When combined with metformin, there was | diabetes. DPP-4 inhibitors that DPP-4 inhibitors
systematic other commonly used inhibitor with a statistically significant smaller decline in as monotherapy appeared were similarly
review and hypoglycemic drugs metformin as HbAlc when DPP-4 inhibitors (as a to be inferior to metformin | effective to
meta-analysis. | combined with monotherapy second-line treatment) were compared with | in terms of glycemic sulphonylureas or
metformin, in adults or with a other hypoglycemic drugs (overall WMD efficacy and reduction in pioglitazone, with
with type 2 diabetes sulphonylurea, 0.12, 95% CI 0.04 to 0.20; 10 trials, body weight. neutral effects on
mellitus. (duration had | basal insulin, 1>=70%). Removal of poorer quality trials body weight, and
to be at least 12 pioglitazone or did not alter these results. DPP-4 inhibitors inferior to
weeks) glucagon-like were less effective than sulphonylurea metformin.
peptide-1 (WMD 0.07, 95% CI1 0.03 to 0.11; six Uncertain trial
(GLP-1) trials, ’=0%) and GLP-1 agonists (WMD quality and some
agonist 0.49, 95% C10.31 to 0.67; two trials, unclear interpretation
combined with 1>=27%) in reducing HbAlc. There was no of the results suggest
metformin significant difference in the comparison the reliability of the
with pioglitazone (three trials, ’=40%). review is uncertain.’s
Achievement of the HbAlc target of less
than 7% statistically favored pioglitazone
(RR 1.33,95% CI 1.09 to 1.63; two trials,
1=0%) and GLP-1 agonists (RR 1.82, 95%
CI1.50 to 2.21; two trials, *=0%; figures
from forest plot, error in text). There was
no significant difference for sulphonylureas
(five trials, ’=26%).
Riche DM, et 2009 | Impact of To assess the effect of | 12 RCTs A statistically significant | Analysis of trials that compared sitagliptin The authors concluded that | This review assessed
al.¥ sitagliptin on the DPP-1V inhibitor (4,825 improvement in HOMA- | to active control regimens (four RCTs, despite significant whether sitagliptin
markers of sitagliptin on measures | participants) B was found from n=1,425) found better improvement in improvement in measures improved f3-cell
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beta-cell
function: a
meta-analysis

of B-cell function in
patients with diabetes.

were included:

11 assessed
effects on
HOMA-B
(n=3,039) and
8 assessed
PI/IR
(n=2,325).

sitagliptin compared with
placebo (WMD 12.03%,
95% CI9.45% to
14.60%), which indicated
better preservation of f3-
cell function. A
statistically significant
reduction in PI/IR was
found (-0.06, 95% CI -
0.08 to -0.04).

HOMA-$ in the active control group
(WMD -5.64%, 95% CI -10.90 to -0.38).
The same comparison for PI/IR (three
RCTs, n not reported) found no significant
difference between sitagliptin and active
control regimens. Subgroup analyses
showed that when compared with placebo,
a statistically significant improvement in
HOMA- B was observed regardless of
whether sitagliptin was administered alone
or in combination with other drugs, trial
duration (12 or 24 weeks) and dosage
(50mg twice a day or 200mg/day). When
sitagliptin was compared with sulfonylurea
(two trials), a statistically significant
worsening in HOMA- B was observed
(WMD -9.25, 95%Cl -16.85, -1.65).
Statistically significant decreases in PI/IR
were observed compared to placebo for
sitagliptin administered alone or in
combination, for trials of 24 weeks duration
and for dosage of 200mg/day.

of beta cell function from
sitagliptin compared to
placebo, there did not
appear to be a benefit from
DPP-1V inhibitors over
other agents in terms of
short term B-cell activity
assessed by HOMA-B.
They could not rule out
prevention of B-cell
dysfunction by sitagliptin
via reduction in proinsulin,
PI/IR and effect of incretin
hormones.

function in people
with diabetes and
concluded that
although sitagliptin
improved two
measures of B-cell
function it may not
have been superior to
other therapeutic
regimens in terms of
increase in HOMA-
B. The review was
well conducted and
the authors’
conclusions reflect
the evidence
presented.“®
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Table 3 - Search results of systematic reviews — Adverse effects, weight, hypoglycemia and population (Cochrane Library)®
(Please note that this table only contains information presented in the abstracts/summaries of these reviews.)

Author(s) Year | Weight beta-cell Other adverse effects Overall & hypoglycemia Population comments

function

Cochrane review

Richter B, et al.” 2008 Sitagliptin and vildagliptin therapy did not result in No definite All-cause infections increased Well tolerated, no severe nla
weight gain but weight loss was more pronounced conclusions significantly after sitagliptin treatment - | hypoglycemia was reported
following placebo interventions. 34% RR increase (95% CI 10% to 64%,

P =0.004), but did not reach statistical
significance following vildagliptin
therapy

Other reviews

Monami M, etal.* | 2011 DPP-4 inhibitors produced a smaller weight gain nfa n/a Showed a lower hypoglycemia The placebo-
than thiazolidinediones risk than sulfonylureas subtracted effect of

DPP-4 inhibitors on
HbAlc was greater in
older patients and in
those with lower
fasting plasma glucose
at baseline. Similar
results were obtained
in comparisons with
thiazolidinediones and
metformin.

Monami M, etal.® | 2011 | n/a n/a n/a n/a n/a

Pinelli NR, et al.® 2011 | There was no evidence of significant differences in n/a Compared with sitagliptin, long-acting n/a nla
body weight between long-acting GLP-1 receptor GLP-1 receptor agonists were
agonists and exenatide twice daily, but long-acting associated with increased rates of
GLP-1 receptor agonists were associated with a nausea (OR 4.70, 955 C1 1.81 TO
significant reduction in body weight when compared 12.24; ’=76%), vomiting (OR 3.22,
to sitagliptin (WMD -1.99kg, 95% CI -2.69 to -1.09; 95% CI 1.63 to 6.36; ’=7%) and
1>=58%; two studies). diarrhea (OR 2.32, 95% CI 1.42 to

3.81; ’=0%) in two studies.

Gerrald KR, etal.”® | 2012 nla nla Lack of long-term data on efficacy, No statistically significant nla

harms and health outcomes. difference in hypoglycemia
between sitagliptin (pooled RR
1.55, 95% CI 0.55-4.36) or
saxagliptin (pooled RR 1.04,
95% CI 0.28-3.81) and placebo.

Siggorovitch JE, et | 2011 n/a nfa n/a nfa Japanese patients

al.

Esposito K, et al.” 2011 Weight neutrality when compared to placebo. nfa n/a No significant differences in Most studies were
Different effect on weight owing to the nature of hypoglycemia industry sponsored
comparator (metformin, sulfonylurea or glitazones) multinational trials

Fakhoury WK, et 2010 Vildagliptin (unadjusted WMD 0.56, 95% C10.27to | n/a n/a There was no significant n/a

al 41

0.84) and sitagliptin (unadjusted WMD 0.60, 95% CI

difference between vildagliptin
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0.33 to 0.87) were both associated with a significant
increase in weight when compared with placebo.
Exenatide treatment was associated with significantly
decreased weight when compared with placebo
(unadjusted WMD -1.10, 95% CI -1.32 to -0.88).
There was no significant difference between weight
in liraglutide and placebo treated participants.

and placebo in the number of
participants who reported
hypoglycemic episodes.
Participants treated with
sitagliptin (unadjusted RR 2.56,
95% CI 1.23 to 5.33), exenatide
(unadjusted RR 2.40, 95% ClI
1.39 to 4.11) and liraglutide
(unadjusted RR 1.69, 95% ClI
1.00 to 2.86) were more likely to
experience hypoglycemia
compared with participants
randomised to placebo.

Monami M, etal.® | 2010 No significant difference for BMI between dipeptidyl | n/a Risk of adverse events was similar for no significant difference in nla
peptidase-4 agents and placebo.DPP-4 agents were dipeptidyl peptidase-4 inhibitors and incidence of hypoglycemia
associated with a significantly lower BMI compared placebo and was significantly lower between dipeptidyl peptidase-4
to thiazolidinediones. than sulphonylureas (OR 0.64, 95% ClI agents and placebo. DPP-4
0.51 to 0.80; two trials), metformin (OR | agents were associated with a
0.78, 95% C1 0.61 to 1.00; two trials) significantly lower risk of
and a-glucosidase inhibitors (OR 0.51, hypoglycemia than
95% C1 0.39 to 0.67; two trials). There sulphonylureas.
was no significant difference in risk of
death or cardiovascular events
compared to control.
Monami M, etal.® | 2012 | n/a n/a n/a n/a n/a
Karagiannis etal.** | 2012 | DPP-4 inhibitors as monotherapy were less effective | n/a Risk of adverse events was generally n/a nla
in reducing body weight than metformin (WMD lower for DPP-4 inhibitors
1.50, 95% CI10.90 to 2.11; five trials, ’=74%). When
combined with metformin, DPP-4 inhibitors achieved
significantly greater body weight reduction than
sulphonylurea (WMD -1.92, 95% CI -2.34 to -1.49;
four trials, ’=69%) and pioglitazone (WMD -2.96,
95% ClI -4.13 to -1.78; two trials, ’=79%). There
was no significant difference in the comparison with
GLP-1 agonists (two trials, I’=0%)
Riche DM, etal.” | 2009 | n/a Did not appear | n/a n/a n/a

to be a benefit
over other
agents
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Appendix 2 - Adverse effects table

Table 4 only includes some highlights of the product labels and it does not include all the information needed to use these products safely and effectively.

See full prescribing information for information on these products.

12,13,15

Sitagliptin (Januvia)

Saxagliptin (Onglyza)

Linagliptin (Tradjenta)

Pancreatitis

There have been postmarketing reports of acute
pancreatitis, including fatal and non-fatal hemorrhagic
or necrotizing pancreatitis.

There have been postmarketing reports of acute
pancreatitis.

Pancreatitis was reported more often in patients treated
with linagliptin

(15.2 per 10,000 patient years versus 3.7 per 10,000
patient years for comparator)

Adverse reactions reported in >5% of
patients treated with specific DPP-4
inhibitor and more commonly than in
patients treated with placebo are:

Upper respiratory tract infection, nasopharyngitis and
headache

Upper respiratory tract infection, urinary tract
infection, and headache.

Nasopharyngitis

Add-on to sulfonylurea and add-on to
insulin studies

There is an increased risk of hypoglycemia when
JANUVIA is added to an insulin secretagogue (e.g.,
sulfonylurea) or insulin therapy.

In the add-on to sulfonylurea and add-on to insulin
studies, hypoglycemia was also more commonly
reported in patients treated with JANUVIA compared
to placebo.

In the add-on to sulfonylurea and add-on to insulin
trials, confirmed hypoglycemia was reported more
commonly in patients treated with ONGLYZA
compared to placebo.

Hypoglycemia was more commonly reported in
patients treated with the combination of TRADJENTA
and sulfonylurea compared with those treated with the
combination of placebo and sulfonylurea. When used
with an insulin secretagogue (e.g., sulfonylurea) or
insulin, consider lowering the dose of the insulin
secretagogue or insulin to reduce the risk of
hypoglycemia.

Combination with thiazolidinedione -
peripheral edema

In the study of JANUVIA as add-on combination
therapy with metformin and rosiglitazone, through
Week 54 the adverse reactions reported regardless of
investigator assessment of causality in >5% of patients
treated with JANUVIA and more commonly than in
patients treated with placebo were: upper respiratory
tract infection (JANUVIA, 15.5%; placebo, 6.2%),
nasopharyngitis (11.0%, 9.3%), peripheral edema
(8.3%, 5.2%), and headache (5.5%, 4.1%).

Peripheral edema was reported more commonly in
patients treated with the combination of ONGLYZA
and a thiazolidinedione (TZD) than in patients treated
with the combination of placebo and TZD.

n/a




Renal

There have been postmarketing reports of acute renal
failure, sometimes requiring dialysis. Dosage
adjustment is recommended in patients with moderate
or severe renal insufficiency and in patients with
ESRD. Assessment of renal function is recommended
prior to initiating JANUVIA and periodically
thereafter.

ONGLYZA 2.5 mg was compared to placebo in a 12-
week trial in 170 patients with type 2 diabetes and
moderate or severe renal impairment or end-stage
renal disease (ESRD). The incidence of adverse
events, including serious adverse events and
discontinuations due to adverse events, was similar
between ONGLYZA and placebo.

Renal or hepatic impairment: No dose adjustment
recommended

TRADJENTA was compared to placebo as add-on to
pre-existing antidiabetic therapy over 52 weeks in 133
patients with severe renal impairment (estimated GFR
<30 ml/min). For the initial 12 weeks of the study,
background antidiabetic therapy was kept stable and
included insulin, sulfonylurea, glinides, and
pioglitazone. For the remainder of the trial, dose
adjustments in antidiabetic background therapy were
allowed. Renal function as measured by mean eGFR
and creatinine clearance did not change over 52 weeks
treatment compared to placebo.

Allergic/Hypersensitivity reactions

There have been postmarketing reports of serious
allergic and hypersensitivity reactions in patients
treated with JANUVIA such as anaphylaxis,
angioedema, and exfoliative skin conditions including
Stevens-Johnson syndrome.

There have been postmarketing reports of serious
hypersensitivity reactions in patients treated with
ONGLYZA such as anaphylaxis, angioedema, and
exfoliative skin conditions.

Hypersensitivity-related events (e.g., urticaria, facial
edema) were reported more commonly in patients
treated with ONGLYZA than in patients treated with
placebo.

Other adverse reactions reported in clinical studies
with treatment of TRADJENTA included
hypersensitivity (e.g., urticaria, angioedema, localized
skin exfoliation, or bronchial hyperreactivity).
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Appendix 3 - Data tables

DATA EXTRACTION CRITERIA

Claim Type

Prescription Fills

Drug generic name 1

Contains "linagliptin

"o« "«

, “saxagliptin”, “sitagliptin” but NOT in combination with metformin

Drug generic name 2

Contains “metformin” but not any of the drugs above

Drug generic name 3

Drugs containing “metformin” and one of the drugs in Drug generic name 1

Service Date

Between 10/1/2010 and 9/30/2012

Required Fields

All necessary to satisfy extraction criteria designated above and to generate deliverable(s)

requested below.

DELIVERABLE 1 CRITERIA: Two Access DB Tables

STRUCTURE:

Field / Column Label Data Type Description

Patient ID* String Patient's pseudolD

DOB mm/dd/yyyy patient's date of birth

Age Number, Integer Patient's age on 10/1/2010
Gender text Male or female

Rx date mm/dd/yyyy Date prescription is written
Fill date mm/dd/yyyy Date of prescription fill
Drug text Generic name of drug
Dose Number, Integer Drug dose

Form text Dosage form e.g. tablets/capsules/elixir etc.
Qty Number, Integer Number of units dispensed
DaysSupply Number, Integer Day supply

Patient-level sub-table:

Patient ID* String Patient's pseudolD
Date of Dx mm/dd/yyyy Date of ICD9 code
ICD-9 codes during same period as above (10/1/2010 to 9/30/2012) defined as 577.0 (acute pancreatitis) and
Number, 577.1 (chronic pancreatitis)
ICD-9 decimal 2
Medical
diagnosis text Diagnosis name (text description of ICD-9)




DELIVERABLE 2 CRITERIA: Summary Table — Number of patients

Purpose:
(1) To determine fill counts and patient numbers each year (2 year period)

(2) To determine cost per product each year (2 year period)
(3) To identify patients who may have experienced pancreatitis (potential adverse effect) (2 year period)

STRUCTURE:

YEAR 1 YEAR 1 YEAR 1 YEAR 2 YEAR 2 YEAR 2 Patients with
Drug Product Flls Patients Cost Flls Patients Cost  Pancreatitis DX
Metformin 23,856 4,834 $223,401 24,391 5,057 $230,317 388
Sitagliptin 1939 355 $377,491 2319 424 $490,776 31
Sitagliptin / Simvastatin (Juvisync) 0 0 0 0 0 0 0
Sitagliptin / Metformin (Janumet, Janumet XR) 667 151 $126,610 1145 223 $236,033 22
Saxagliptin 87 22 $15,846 24 6 $4,950 0
Saxagliptin / Metformin (Kombiglyze XR) 21 6 $3,818 3 1 $606 0
Linagliptin 6 3 $1,258 22 11 $4,722 2
Linagliptin / Metformin (Jentadueto) 0 0 0 0 0 0 0
Total 26,576 5371 $748,426 27,904 5,722 $967,405
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DELIVERABLE 3 CRITERIA: Summary Table

Purpose: To determine trend (Number of patients on monotherapy and combination therapy each month — please note that
combination therapy in this instance mean a product that combines the 2 drugs. E.g. Sitagliptin and Metformin as separate products
filled during the same month should be listed in their individual columns) Column one below would only include sitagliptin
prescriptions (drug generic name 1 above)

(1) Sitagliptin

c c
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= — Io] = 0 @
z £z 32 z  tz S
k= O _ o £ O _ e
a =l & 5 g S
ks €2 c ) €2 c
@ 5 © = £ IS 5 © = S
= e £ o c = s E gc
(9] O > z_; o %2] L > = 9
£ 25 g2 £ 25 g2
B c 0 < = c 0 c
%) 59 ICI= @ = © @ =
2 2 B3 g 2 53
= = S 2 & S S
© = © O = © = © o =
Month o n 2 n i Month o n 2 wn i
Oct-10 124 38 43 Oct-11 183 73 67
Nov-10 128 35 50 Nov-11 173 70 64
Dec-10 136 36 48 Dec-11 184 80 68
Jan-11 136 48 46 Jan-12 175 78 66
Feb-11 149 43 56 Feb-12 175 86 66
Mar-11 165 52 59 Mar-12 194 92 66
Apr-11 158 55 57 Apr-12 188 90 68
May-11 154 58 54 May-12 180 97 67
Jun-11 175 74 63 Jun-12 184 107 72
Jul-11 155 65 62 Jul-12 182 100 70
Aug-11 184 65 69 Aug-12 195 113 76
Sep-11 187 78 74 Sep-12 206 107 68




(2) Saxagliptin

Yruow Buning sj|i4
ulwliopsN pue undi|bexes areledss

14 (4X 8zA|61qwoy)
uolneuIquwod ulwionsy / undibexes

114 undijBexes :y1m siusired

Month

Yruo bunng sjii4
ulwJiopsN pue undijbexes areledss

114 (4X 8zA|B1qwoy)
uoleuIqWOD ulwiona / undijbexes

[14 undijbexes :yim sjuaied

Month

2

4

3

4

3

3

2

1

1

1

0

0

Oct-11

Nov-11

Dec-11

Jan-12

Feb-12

Mar-12

Apr-12

May-12

Jun-12

Jul-12

Aug-12

Sep-12

9

13

11

12

14

2

5

4

4

4

4

2

Oct-10

Nov-10

Dec-10

Jan-11

Feb-11

Mar-11

Apr-11

May-11

Jun-11

Jul-11

Aug-11

Sep-11

27



Patients with saxagliptin fill
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(3) Linagliptin
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Oct-10 0 0 Oct-11 4 2
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Apr-11 0 0 Apr-12 0 0
May-11 0 0 May-12 0 0
Jun-11 1 0 Jun-12 0 0
Jul-11 2 1 Jul-12 0 0
Aug-11 2 0 Aug-12 1 1
Sep-11 1 1 Sep-12 0 0
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Patients with linagliptin fill
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DELIVERABLE 3 CRITERIA: Summary Table

Purpose: To determine how many patients did not receive metformin first before starting treatment on a DPP-4 inhibitor.
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Drug Product 2 Z o
Metformin 7,040 N/A
Sitagliptin 568 295
Sitagliptin / Metformin (Janumet, Janumet XR) 279 174
Saxagliptin 25 11
Saxagliptin / Metformin (Kombiglyze XR) 6 4
Linagliptin 13 6
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