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Abstract

Objective: Saxagliptin is a once-daily, orally administered dipeptidyl peptidase-4 inhibitor, approved for the
treatment of type 2 diabetes mellitus (T2DM). In 4 double-blind, placebo-controlled, phase 3 trials, saxagliptin 2.5
or 5 mg significantly reduced glycated hemoglobin (HbA1c) from baseline at 24 weeks. A pooled analysis of these
clinical trials was conducted to assess the therapeutic profile of saxagliptin monotherapy.

Methods: A post hoc pooled analysis of 4 saxagliptin monotherapy trials in patients with T2DM was conducted
to determine the consistency of treatment effects, assessed as change from baseline in HbA1c at week 24, in patient
subgroups stratified by race, sex, age, and baseline HbA1c. Secondary end points included change from baseline at
week 24 in fasting plasma glucose and proportion of patients achieving HbA1c <7%. Safety assessments included
adverse event reports, laboratory test results, and vital sign measurements.

Results: At week 24, saxagliptin 2.5 mg, saxagliptin 5 mg, and placebo decreased HbA1c from baseline by
—-0.66%, —0.64%, and —0.13% respectively (P<0.0001 for each saxagliptin dose vs placebo). The treatment effects of
saxagliptin 2.5 5 mg on HbA1c were consistent across subgroups, and no treatment interactions were observed, with
the exception of baseline HbA1c (P=0.003). The overall occurrence of adverse events was similar among groups
(66.0% saxagliptin 2.5 mg; 53.0% saxagliptin 5 mg; 45.3% placebo). The incidence of hypoglycemic events was low
and comparable among groups, and no cases of confirmed hypoglycemia were reported.

Conclusions: Consistent with findings from individual studies, this pooled analysis showed saxagliptin to
significantly improve glycemic measures compared with placebo. Outcomes confirmed saxagliptin treatment was
associated with a weight-neutral effect and a low risk for hypoglycemia. Based on the overall findings, saxagliptin
has a favorable benefit:risk profile and may be considered an alternative first-line therapy for patients with T2DM in

whom metformin is contraindicated or not tolerated.
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Introduction

Diabetes mellitus is a highly prevalent, chronic condition affecting
more than 29 million people in the United States [1]. Diabetes affects
numerous organ systems, and is associated with serious complications,
including heart disease, stroke, kidney failure and lower-limb
amputations [1].

In adults, type 2 diabetes mellitus (T2DM), which is characterized
by insulin resistance with a progressive insulin secretion defect and
B-cell failure, accounts for more than 90% of all diagnosed cases [1-
3]. The natural history of T2DM has been well described, and it is
now understood that multiple pathophysiologic defects contribute to
hyperglycemia [3].

There is a well-established correlation between hyperglycemia, as
measured by elevated glycated hemoglobin (HbAlc) levels, and an
increased risk for microvascular and macrovascular complications
[4,5]. Therefore, attaining good glycemic control may help prevent
or delay long-term complications of T2DM, especially microvascular
disease [1,6]. In an observational study, a reduction in the risk of
T2DM complications was observed for every 1% decrease in HbAlc.
The lowest risk for disease-related complications was observed in
patients with HbA1c levels below 6.0% [4].

Recent guidelines from the American Diabetes Association and
European Association for the Study of Diabetes therefore recommend
a therapeutic target of <7% HbAlc for most adults with T2DM and

a more stringent target of <6.5% if this can be achieved without
significant hypoglycemia or other treatment-related adverse effects
[5]. However, less stringent HbAlc goals may be more appropriate for
patients with a limited life expectancy, history of severe hypoglycemia,
and extensive comorbid conditions [5]. It should be emphasized that
glycemic targets should be individualized and tailored to the patient’s
preferences and needs [5].

There is a wide array of medications available to treat T2DM [7].
Aside from insulin, most medications are expected to reduce HbAlc
levels by 0.5% to 2.0% when administered as monotherapy [8]. A
reduction in HbAlc of 0.5% is generally considered to be a clinically
meaningful and therapeutic response [9,10]. Metformin, a biguanide,
is the preferred initial pharmacologic therapy for T2DM because it has
a long-standing evidence base of clinical efficacy and no associated risk
for weight gain or hypoglycemia [2,11]. However, metformin is not
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appropriate for all patients. It is contraindicated in patients with renal
insufficiency and is commonly associated with gastrointestinal (GI)
side effects, particularly in the early stages of treatment [12].

Dipeptidyl peptidase-4 (DPP-4) inhibitors are a newer class of
antihyperglycemic therapy that targets the incretin system. The incretin
hormones, glucagon-like peptide 1 (GLP-1) and glucose-dependent
insulinotropic peptide (GIP), which are released from the intestinal
tract, facilitate postprandial insulin secretion from the pancreas and
account for approximately 50% of the postprandial insulin response
[13]. GLP-1 has been shown to have multiple physiologic benefits,
including stimulating glucose-dependent insulin secretion, decreasing
glucagon secretion, and slowing gastric emptying [13,14]. Native
GLP-1 and GIP, however, are degraded within minutes by the DPP-
4 enzyme [15]. Research has shown DPP-4 expression and activity
to be higher in patients with T2DM compared with healthy controls
[16]. By slowing the degradation of GLP-1 and GIP, DPP-4 inhibitors
thus sustain the incretin effects of increasing postprandial insulin
secretion and suppressing glucagon production [13]. Preclinical data
have also suggested that DPP-4 inhibitors may limit (-cell apoptosis
and stimulate B-cell proliferation [17]. Current guidelines support the
addition of DPP-4 inhibitors for patients experiencing suboptimal
glycemic control with metformin alone [2] or as a first-line alternative
if metformin monotherapy cannot be tolerated [5,11].

Saxagliptin is a once-daily (QD), orally administered, potent,
competitive, and reversible DPP-4 inhibitor [18,19]. Saxagliptin is
currently approved as an adjunct to diet and exercise to improve
glycemic control in adults with T2DM [20,21]. As appropriate,
saxagliptin may also be used in combination with metformin,
sulfonylureas (SUs), thiazolidinediones, insulin, and metformin plus
an SU [5,11].

In 4 individual phase 3 trials, saxagliptin monotherapy (2.5 or
5 mg QD) significantly reduced HbAlc from baseline at 24 weeks
compared with placebo [10,22-24]. Consistent with the characteristics
of a DPP-4 inhibitor [5,11], saxagliptin was associated with a low risk of
hypoglycemia and with weight neutrality [10,22-24]. A pooled analysis
of these 4 phase 3 saxagliptin monotherapy trials was performed to
better characterize the therapeutic profile of saxagliptin monotherapy
for the treatment of T2DM.

Methods

This was a post hoc pooled analysis of all of the phase 3, controlled,
saxagliptin monotherapy trials in patients with T2DM (clinical
trial registration: NCT00918879, NCT00316082, NCT00698932,
NCTO00121641). Each of the 4 studies had a similar study design and
a primary end point of change from baseline in HbAlc at week 24.
Individual study methodology has been previously published [10,22-
24]. Briefly, the studies included patients with T2DM who were > 18
years of age and treatment-naive, who had early-stage disease (HbAc,
7%-10%), and who might otherwise seek first-line treatment with
metformin [10,22-24]. All patients who met certain criteria for poor
glycemic control were allowed rescue medication with metformin. In
each study, patients with significant cardiovascular (CV) disease, or
significant or unsTable renal disease were excluded. Of note, 2 of the 4
studies included only the saxagliptin 5-mg dose and were conducted in
Asian populations [10,23].

All studies were performed in accordance with guidelines set forth
by the International Conference on Harmonization and Declaration
of Helsinki. Study protocol and amendments were approved by the

individual review board/independent ethics committee for each
participating site. All patients provided informed written consent.

Study end points and assessments

Pooled assessments were performed for the saxagliptin 2.5 mg,
saxagliptin 5 mg, and placebo groups. The focus of this analysis was
the primary end point of change from baseline in HbAlc at week
24. Subgroup analyses were performed to assess the consistency of
treatment effects. Patients were stratified by race (white, Asian, black,
other), sex, age (<65 or = 65 years), and baseline HbAlc (<8%, 8%-
<9%, or = 9%). Secondary end points included in this analysis were
change from baseline in fasting plasma glucose (FPG) at week 24,
proportion of patients achieving a therapeutic glycemic response
(defined as HbAlc <7%), and change from baseline in postprandial
glucose (PPG) area under the curve (AUC), and 2-hour PPG.

For all efficacy evaluations, data were pooled for the saxagliptin
2.5-mg groups, saxagliptin 5-mg morning (AM) groups, and placebo
groups. Data for patients who were titrated from saxagliptin 2.5 mg
to 5 mg, received saxagliptin 10 mg, or received saxagliptin 5 mg in
the evening (PM) were not included. All pooled efficacy analyses were
performed on data collected before patients received rescue medication.

Safety and tolerability assessments were based on adverse event
(AE) reports, laboratory test results, vital sign measurements,
electrocardiogram, and physical examinations. Treatment-emergent
AEs were defined as any new, untoward medical occurrence or
worsening of a preexisting medical condition, regardless of relationship
to the study treatment. A serious AE (SAE) was defined as any untoward
medical condition that was fatal, life threatening, resulted or prolonged
inpatient hospitalization, caused significant disability, resulted in a
congenital anomaly or birth defect, or was considered an important
medical event.

Safety events of special interest included those that were of
potential importance to antihyperglycemic agents, were relevant
to the mechanism of action of DPP-4 inhibitors or the safety profile
of other DPP-4 inhibitors, or were selected based on preclinical and
clinical findings from the saxagliptin clinical development program.
AEs of special interest included hypoglycemia, infections (including
opportunistic), GI-related AEs, CV events, hypersensitivity reactions,
lymphopenia, thrombocytopenia, pancreatitis, skin disorders, and
bone fractures. A confirmed hypoglycemic event was characterized as
having symptoms of hypoglycemia and fingerstick glucose < 50 mg/dL.

For the safety analysis, data for the saxagliptin 2.5- to 5-mg
titration group were pooled with the 2.5-mg groups, and data from the
saxagliptin 5-mg PM group were pooled with 5-mg AM groups; both
groups were compared with the pooled placebo group. Data from the
saxagliptin 10-mg group were not included.

Statistical analyses

The primary and secondary efficacy end points, including
treatment by subgroup interactions, were evaluated using an analysis of
covariance model that used last observation carried forward to account
for missing data. Supportive efficacy analyses using repeated measures
were also conducted.

Results

A total of 1452 randomized patients (saxagliptin 2.5 mg, n=247;
saxagliptin 5 mg, n=645; placebo, n=560) were included in this
analysis. Of these patients, 73% completed 24 weeks of treatment
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in the saxagliptin 2.5-mg group as did 84% in the saxagliptin 5-mg
group and 81% in the placebo group. In each treatment group, early
discontinuation before 24 weeks was primarily due to perceived lack of
efficacy with study medication or withdrawal of consent.

With the exception of race, patient demographics and disease
characteristics were generally well balanced across treatment groups
(Table 1). The mean age was 52 years, and 52% of patients were men.
The mean weight was 77.4 kg. Patients generally had recent-onset
T2DM (mean duration at baseline, 1.5 years) and early-stage disease
(mean baseline HbA1c, 8.1%; mean baseline FPG, 164 mg/dL).

Efficacy analyses

At week 24, saxagliptin 2.5 mg, saxagliptin 5 mg, and placebo
decreased HbAlc from baseline by —0.66%, —0.64%, and —0.13%,
respectively (P<0.0001 for each saxagliptin dose vs placebo; Figure 1).
The treatment effects of saxagliptin on HbAlc were consistent across
patient subgroups, and no treatment interactions were observed in
subgroups categorized by race, sex, or age. However, a significant
interaction was observed for baseline HbAlc (P=0.003; Figure 2).

Changes from baseline in FPG at week 24 were statistically
significant with each saxagliptin dose compared with placebo (P<0.0001;
Figure 3). Saxagliptin 5 mg also significantly increased the proportion

Saxagliptin Saxagliptin Placebo
2.f mg 5_mg (n=559)
(n=247) (n=643)
Age .y 54.2 (10.4) 52.1 (10.3) | 51.9 (10.8)
<65y, n (%) 208 (84.2) 576 (89.6) | 490 (87.7)
Sex, n (%)
Women 127 (51.4) 301 (46.8) = 259 (46.3)
Race, n (%)
White 193 (78.1) 190 (29.5) | 132 (23.6)
Asian 37 (15.0) 431 (67.0) | 410 (73.3)
Black 12 (4.9) 18 (2.8) 10 (1.8)
Other 5 (2.0) 4(0.6) 7(1.3)
Weight, kg 87.7 (17.9) 76.2 (17.5) | 74.7 (15.5)
BMI , kg/m? 31.1(4.8) 28.1(4.9) | 27.7 (4.6)
Duration of T2DM , y 2.2 (3.0) 1.3 (2.6) 1.4 (2.5)
HbA1c % 8.0 (1.0) 8.1(0.9) 8.1(0.9)
HbA1c category , n (%)
<8.0% 138 (55.9) 306 (47.6) | 271 (48.5)
8.0-<9.0% 66 (26.7) 221(34.4) | 187 (33.5)
29.0% 43 (17.4) 116 (18.0) | 101 (18.1)
FPG, mg/dL 169.9 (43.2) 162.8 (39.4) | 162.0 (43.9)
ppo2nav D mgm, 00 demssr e
Fasting insulin (SD), pmol/L 15.4 (10.2) 13.2(13.7) | 11.8(9.4)
Creatinine 116.0(37.9)  107.1(35.1) 106.1 (36.1)

clearance, mL/min

AUC=area under the curve; BMI=body mass index; FPG=fasting plasma glucose;
HbA1c=glycated hemoglobin; PPG=postprandial glucose; T2DM=type 2 diabetes
mellitus. Values are mean (SD) unless otherwise indicated.

*Safety population includes saxagliptin 2.5- to 5-mg titration group data pooled with
2.5-mg groups, data for 5-mg PM group pooled with 5-mg AM groups, and data
pooled for placebo groups. Efficacy population includes pooled data for saxagliptin
2.5-mg groups (not including 2.5- to 5-mg titration group) , saxagliptin 5-mg AM
groups, and placebo groups.

Table 1: Patient Baseline Demographics and Disease Characteristics, Pooled
Safety Population*.
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Figure 1: Adjusted mean (95% Cl) change from baseline in HbA1c at week
24. Number of patients by treatment group and HbA1c outcomes. Data
collected before rescue treatment. Change from baseline in HbA1c was
evaluated using an ANCOVA model with last observation carried forward
to account for missing data. At week 24, saxagliptin 2.5 mg and saxagliptin
5 mg significantly decreased HbA1c from baseline compared with placebo
(P<0.0001 for each saxagliptin dose). ANCOVA=analysis of covariance;
HbA1c=glycated hemoglobin. "Number of randomized patients with baseline
and week 24 values.

of patients who achieved a therapeutic glycemic response (HbAlc
<7%) at week 24 compared with placebo (P<0.0001), although only a
numerical increase was observed with saxagliptin 2.5 mg (Figure 4).
Changes from baseline in PPG AUC and 2-hour PPG at week 24 were
statistically significant with each saxagliptin dose group versus placebo
(P<0.001; Figure 5). Supportive analyses using repeated measures were
consistent with the primary analysis of change from baseline in HbAlc
and FPG at week 24 and further demonstrated consistent treatment
effects on HbA1c across patient subgroups (Supplementary Appendix).

At week 24, minor decreases in weight (mean [95% CI]) from
baseline were observed in the saxagliptin 2.5-mg group (-0.9 [-1.3,
-0.5] kg), saxagliptin 5-mg group (-0.4 [-0.6, -0.2] kg), and placebo
group (-1.3 [-1.5, -1.0] kg).

Safety and tolerability

Based on the pooled safety data, mean exposure was 20.6 weeks in
the saxagliptin 2.5-mg group, 21.8 weeks in the saxagliptin 5-mg group,
and 20.9 weeks in the placebo group. The majority of patients (74%)
were exposed to study medication for > 23.7 weeks, consistent with the
number of patients who completed the 24-week study period.

The overall proportion of patients reporting AEs was similar across
treatment groups, and no dose-response was observed (saxagliptin
2.5 mg, 66.0%; saxagliptin 5 mg, 53.0%; placebo, 45.3%; Table 2). The
most common AEs (= 3% of patients) occurring in the saxagliptin dose
groups were upper respiratory tract infection, urinary tract infection,
and nasopharyngitis (Table 2). With the exception of hypoglycemia
(discussed below), arthralgia was the only AE with an incidence of >
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Adljusied Mean (95% Cl Change From Bascling

Figure 2: Adjusted mean (95% CI) change from baseline in HbA1c at
w24: subgroup analysis. Subgroup analyses were performed to assess
the consistency of treatment effects on change from baseline in HbA1c.
Patients were stratified by race (white, Asian, black, other) sex, age (<65
or 2 65 years), and baseline HbA1c (<8%, 8%—<9%, or 29%). Only a few
patients identified as “other” in the subgroup for race (saxagliptin 2.5 mg,
n=3; saxagliptin 5 mg, n=4; placebo, n=7). The adjusted mean change (95%
Cl) from baseline in HbA1c in these patients was —1.96 (-3.06, —0.86) in the
saxagliptin 2.5 mg group, —1.78 (-2.74, -0.82) in the saxagliptin 5 mg group,
and -0.06 (-0.80, 0.68) in the placebo group at week 24. No significant
treatment interaction was observed, with the exception of baseline HbA1c
(P=0.003). HbA1c=glycated hemoglobin. ‘Number of randomized patients
with baseline and week 24 values.
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e Data collected before receiving rescue medication. Change from baseline
18 hi o0 1.0 2.4 in FPG was evaluated using ANCOVA model with last observation carried
forward to account for missing data. At week 24, saxagliptin 2.5 mg and 5 mg
HbAle. %%

significantly reduced FPG from baseline compared with placebo (P<0.0001
for each saxagliptin dose). ANCOVA=analysis of covariance; FPG=fasting
plasma glucose. ‘Number of randomized patients with baseline and week
24 values.

2% in the saxagliptin 5-mg group with a difference of >1% compared
with placebo (2.6% vs 1.3%, respectively).

The occurrence of SAEs and AEs leading to discontinuation was
low (<5% and <3%, respectively, in any treatment group; Table 2). SAEs
related to cardiac disorders were reported for 0.8% of patients in each
saxagliptin group and for 0.2% of patients in the placebo group. In each
case, the patient had either preexisting CV disease or multiple CV risk
factors, and each event was considered not related or unlikely related
to study treatment. Overall, no specific type of SAE or AE leading to
discontinuation prevailed (Supplementary Appendix).

There were two deaths reported during the 24-week treatment
period, 1 due to pneumococcal sepsis in the saxagliptin 2.5-mg group
and 1 due to myocardial infarction (MI) in the saxagliptin 5-mg
group. Neither death was considered related to study treatment. Two
additional deaths were reported after the 24-week treatment period, 1
due to cerebral hemorrhage in the placebo group and 1 due to pancreatic
and hepatic cancer in the saxagliptin 2.5-mg group (approximately 16
months after treatment discontinuation). The incidence of reported
hypoglycemic events was low and similar between the saxagliptin 2.5-
and 5-mg groups (4.0% and 3.0%, respectively, vs 1.6% with placebo;
Table 2). However, no hypoglycemic event was considered serious,

9.5(1.6,17.9)

P=NS§
140(84,195)

o S0+ P<0.0001
=

=
i

=
E § 3=
= o
=
4 = 21
=
25
=2 -
i
=
=5 -

Saxagliptin  Saxagliptin Placebo
25 mg Smg
n* 167 553 539

Figure 4: Proportion of patients achieving a therapeutic glycemic response
(HbA1c <7%) at week 24. Proportion of patients achieving a therapeutic
glycemic response. Data collected before receiving rescue medication. The
proportion of patients achieving HbA1c was evaluated using ANCOVA model
with last observation carried forward to account for missing data. Compared
with placebo, saxagliptin 5 mg significantly increased the proportion of
patients who achieved HbA1c <7% at week 24 (P<0.0001) and saxagliptin
2.5 mg was associated with a numerical increase. ANCOVA=analysis of
covariance; HbA1c= glycated hemoglobin; NS=not significant. ‘Number of
randomized patients with week 24 values.
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(30.4%). There was no also notable association between saxagliptin
and GI tolerability issues (Table 2 and Supplementary Appendix).
Diarrhea was the most commonly reported GI-related AE; however,
the overall incidence was low (<5% in each saxagliptin group). Two
serious Gl-related AEs, abdominal pain and intestinal obstruction,
were reported in 1 patient each in the saxagliptin 5-mg group. Two GI-
related AEs leading to treatment discontinuation were also reported in

led to treatment discontinuation, or required medical management or
third-party assistance. There were no cases of confirmed hypoglycemia.

There was no increased risk for infection with saxagliptin 5 mg
compared with placebo (22.1% vs 18.1%, respectively), although a
higher occurrence of infection was observed with saxagliptin 2.5 mg

E ] " the saxagliptin 5-mg group: 1 patient each reporting dry mouth and
=3 gastric disorder.
= =
M= 20 e . . .
~ E : Hypersensitivity reactions occurred infrequently (<3% in any
s g treatment group), and no events were considered serious or led to
% J Ly — treatment discontinuation. The incidence of individual AEs related to
2 cardiac disorders was low: less than 1% in any treatment group. CV
E f D00 R SAEs reported in the saxagliptin 2.5-mg, saxagliptin 5-mg, and placebo
= groups included unstable angina (0.4%, 0.3%, and 0, respectively), atrial
E E o fibrillation (0.4%, 0.2%, and 0), MI (0, 0.2%, and 0), cerebrovascular
: = : — accident (0, 0.3%, and 0), supraventricular tachycardia (0, 0.2%, and 0),
.E E ! and coronary artery disease (0, 0, and 0.2%).
A 10000 4666 0 (63892 -2943 3)
E__ P 0001 All other AEs of special interest, including opportunistic infections,
lymphopenia, thrombocytopenia, pancreatitis, skin disorders, and
5148.0(-7288.0,-3007.1) bone fracture, occurred in <1% of patients in any treatment group.
s 1% y group
Ll Subgroup analyses by sex, age, and race showed no difference in the
group Yy Y 8
type or incidence of AEs across patients. Overall, there was no notable
B difference in the incidence of marked laboratory abnormalities among
Saxagliptin Saxagliptin Flacebo treatment groups.
25 mg Smg
; Discussion
Baseline, mg/dL 2830 2843 282.7
Findings from this pooled analysis of 4 phase 3 clinical trials provide
n* 126 215 195 greater insight on the efficacy, safety, and tolerability of saxagliptin in
q
== Saxagliptin 2.5 mg | Saxagliptin 5 mg | Placebo
Y (n=247) (n=643) (n=559)
= " Any AE, n (%) 163 (66.0) 341 (53.0) 253 (45.3)
- T
E_'-:- 4 2 1 Any related AE* 35 (14.2) 62 (9.6) 38 (6.8)
2= Any SAE 12 (4.9) 18 (2.8) 9 (1.6)
= i
= ™
£ . Eare Deaths 1(0.4) 1(0.2) 0
= Any AE leading to
_:_’Q I',-: discontinuation 7(28) (AL 3(09)
= = Any SAE leading to
E a ™ | S discontinuation 3(12) 0 2(04)
i E =206(-31.3,-17.9) Most common AEs (23% in any group), n (%)t
=< P<0.0001 U ;
o pper respiratory tract
T - - fotion 21 (8.5) 39 (6.1) 41 (7.3)
33 'D;E- :]F;J;E:l 18.5) Urinary tract infection 12 (4.9) 27 (4.2) 26 (4.7)
Fi 5: Adusted (95% CI) ch ' ‘ baseline in (A) PPG AUC Nasopharyngitis 12 (4.9) 25 (3.9) 17 (3.0)
igure 5: Adjusted mean % Cl) change from baseline in
(mg'min/dL) and (B) 2-hour PPG (mg/dL) at week 24. Number of patients Headache 9(36) 22(34) 19 (3.4)
by treatment group and PPG AUC and 2-hour PPG outcomes. Data Diarrhea 11 (4.5) 16 (2.5) 9(1.6)
collected before receiving rescue medication. PPG—AUC and 2-hour PPG Dizziness 3(1.2) 15 (2.3) 17 (3.0)
were evaluated by ANCOVA model with last observation carried forward to — .
account for missing data. At week 24, changes from baseline in PPG AUC Pain in extremity 12(4.9) 13(2.0) 8 (1.4)
and 2-hour PPG were statistically significant with saxagliptin 2.5 mg and Cough 9 (3.6) 12 (1.9) 14 (2.5)
saxagliptin 5 mg vs placebo (P<0.001 for each dose). A_NCOVA=an‘aIysis of Peripheral edema 9(3.6) 8(1.2) 5(0.9)
covariance; AUC=area under the curve; PPG=postprandial glucose. 'Number —
of randomized patients with baseline and week 24 values. Sinusitis 11(4.5) 8(1.2) 3(0.5)
Dyspepsia 8(3.2) 2(0.3) 1(0.2)
Hypoglycemic events* 10 (4.0) 19 (3.0) 9(1.6)

AE=adverse event; SAE=serious adverse event..

"Events considered by investigators to be related to study treatment.

Presented in descending order by preferred term in the saxagliptin 5-mg group.
*No events of confirmed hypoglycemia (symptoms of hypoglycemia and finger stick
glucose reading of <50 mg/dL) reported.

Table 2: Summary of Adverse Events.
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patients with T2DM. Consistent with the individual studies [10,22-24],
saxagliptin 2.5 and 5 mg significantly reduced HbA1lc from baseline at
week 24 compared with placebo.

Saxagliptin produced a clinically meaningful and therapeutic
response [9,10], as evidenced by changes from baseline in HbA1c that
exceeded those achieved with placebo by > 0.5%. Secondary efficacy
outcomes supplement these findings and further demonstrate the
clinical benefit of saxagliptin on glycemic measures.

Given the baseline demographics and characteristics included in
the individual studies, pooling allowed a comprehensive evaluation
of saxagliptin in a diverse study population. The treatment effect of
saxagliptin was consistent across patient subgroups categorized by
race, sex, and age. The only notable treatment interaction was observed
in patients with higher HbAlc at baseline (> 9%). However, a greater
treatment effect in patients with higher baseline HbAlc levels is
consistent with previous observations with oral antidiabetic drugs [25].

Pooled safety data were consistent with the known profile of
saxagliptin and DPP-4 inhibitors [5,11], and no new or unexpected
safety issues emerged. Although metformin is widely accepted as the
preferred first-line pharmacologic treatment in T2DM [5,11], lack of
tolerability and contraindications may bar its use in some patients. For
example, nearly 90% of patients starting metformin therapy report GI
symptoms (eg, diarrhea, heartburn, nausea), the presence of which is
associated with decreased quality oflife and adherence [26]. This may be
especially problematic for patients with diabetes who have preexisting
GI complications caused by abnormal intestinal motility secondary to
diabetic autonomic neuropathy [27]. Metformin is contraindicated in
patients with renal dysfunction or disease (serum creatinine levels > 1.4
in women and > 1.5 in men) [12]. Because increased age is associated
with reduced renal function, this could limit the use of metformin in
some elderly patients [12]. In contrast, saxagliptin is not associated
with GI tolerability issues [10,22-24], and the incidence of AEs and
hypoglycemic events with saxagliptin 2.5 mg (the recommended
dose for patients with moderate or severe renal impairment or end-
stage renal disease) was similar to that of placebo in patients with
renal impairment [28]. Therefore, saxagliptin could be considered an
alternative treatment in patients for whom metformin is not tolerated
or contraindicated.

Additional findings from the saxagliptin clinical development
program supplement those reported here and provide greater insight
on treatment effects in a patient population commonly burdened
with serious comorbidities. For example, the Saxagliptin Assessment
of Vascular Outcomes Recorded in patients with diabetes mellitus
(SAVOR) trial included 16,492 patients with T2DM and established
CV disease or multiple CV risk factors, many of whom also had
mild-to-moderate renal impairment [29]. Findings showed there was
no difference in the occurrence of the primary composite end point
of CV death, myocardial infarction, or stroke between saxagliptin
(7.3%) and placebo groups (7.2%; P=0.99 for superiority, P<0.001
for noninferiority) in patients with CV disease or risk factors. The
occurrence of the secondary end point (primary composite end point
plus hospitalization for heart failure, coronary revascularization, or
unstable angina) also did not differ significantly between saxagliptin
and placebo groups (12.8% and 12.4%, respectively; P=0.66 for
superiority, P<0.001 for noninferiority). Analysis of the individual
components of the secondary end point showed a higher incidence
of hospitalization for heart failure in patients treated with saxagliptin
compared with placebo (3.5% vs 2.8%; P=0.007). However, this
finding was unexpected, and the statistical analysis of this secondary

component was not adjusted for multiplicity, which could have resulted
in a false-positive result, and thus warrants further study [29]. It may be
noted that deaths due to heart failure were similar for saxagliptin and
placebo (0.5% each). Supplementary findings also showed HbAlc was
significantly lower with saxagliptin versus placebo at 1 year, 2 years,
and end of treatment (P<0.001 for all) [30]. Additional ongoing trials
of DPP-4 inhibitors in large populations of patients with T2DM and
diverse medical histories will help further establish the CV risk profile
of these treatments [31-33].

Although this analysis was somewhat limited by the inherent
differences among the 4 studies (eg, differences in doses studied, patient
ethnicities), these differences do not preclude the value of pooling these
data. Numerical comparison of the relative efficacy from the pooled
analyses for the 2.5-mg saxagliptin dose should be interpreted with
caution because this dose was only examined in 2 of the 4 studies.
However, no treatment-by-study interaction was observed for any
of the doses in the pooled analysis, and saxagliptin 2.5 mg produced
clinically relevant and statistically significant reductions in HbA1lc that
were similar to those noted with the saxagliptin 5-mg dose.

Conclusions

This pooled analysis provides a comprehensive assessment of the
therapeutic profile of saxagliptin monotherapy and further establishes
its efficacy and tolerability in patients with T2DM. Based on these
overall findings, in addition to the findings from the SAVOR trial,
saxagliptin is associated with a generally favorable benefit:risk profile,
and may be considered an alternative first-line therapy for patients
with T2DM in whom metformin is contraindicated or not tolerated.
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