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OBJECTIVE

The objective of this study was to assess the efficacy and safety of triple therapy
with saxagliptin add-on versus placebo add-on to dapagliflozin plus metformin in
adults with type 2 diabetes.

RESEARCH DESIGN AND METHODS

Patients on stable metformin (‡1,500 mg/day) for ‡8 weeks with glycated hemo-
globin (HbA1c) 8.0–11.5% (64–102 mmol/mol) at screening received open-label
dapagliflozin (10 mg/day) plus metformin immediate release (IR) for 16 weeks.
Patients with inadequate glycemic control (HbA1c 7–10.5% [53–91 mmol/mol])
were then randomized to receive placebo (n = 153) or saxagliptin 5 mg/day (n =
162) in addition to background dapagliflozin plus metformin IR. The primary
efficacy end point was change in HbA1c from baseline to week 24.

RESULTS

There was a significantly greater reduction in HbA1c at 24 weeks with saxagliptin
add-on (–0.51% [–5.6 mmol/mol]) versus placebo (–0.16% [–1.7 mmol/mol]) add-
on to dapagliflozin plus metformin (difference, –0.35% [95% CI –0.52% to –0.18%]
and –3.8 [–5.7 to –2.0 mmol/mol], respectively; P < 0.0001). Reductions in fasting
plasma glucose and 2-h postprandial glucose were similar between treatment
arms. A larger proportion of patients achieved HbA1c <7% (53 mmol/mol) with
saxagliptin add-on (35.3%) versus placebo add-on (23.1%) to dapagliflozin plus
metformin. Adverse events were similar between treatment groups. Episodes of
hypoglycemia were infrequent in both treatment arms, and there were no epi-
sodes of major hypoglycemia.

CONCLUSIONS

Triple therapy with the addition of saxagliptin to dapagliflozin plus metformin
was well tolerated and produced significant improvements in HbA1c in
patients with type 2 diabetes inadequately controlled with dapagliflozin plus
metformin.
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Aleksander Celiński,3 Ella Ekholm,4

William Cook,5 Boaz Hirshberg,6

Hungta Chen,5 Nayyar Iqbal,7 and

Lars Hansen7

2018 Diabetes Care Volume 38, November 2015

C
LI
N
C
A
R
E/
ED

U
C
A
TI
O
N
/N

U
TR

IT
IO
N
/P
SY

C
H
O
SO

C
IA
L

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/38/11/2018/623185/dc150811.pdf by guest on 09 April 2024

http://crossmark.crossref.org/dialog/?doi=10.2337/dc15-0811&domain=pdf&date_stamp=2015-10-07
mailto:s.matthaei@ckq-gmbh.de
http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc15-0811/-/DC1
http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc15-0811/-/DC1


In most patients with type 2 diabetes,
metformin is recommended as initial
therapy to improve glycemic control
and reduce the risk of diabetes-related
complications (1–3). When metformin
fails to maintain glycemic control, addi-
tion of antihyperglycemic medications
with mechanisms of action complemen-
tary to that of metformin should be con-
sidered (2,3). Dipeptidyl peptidase-4
(DPP-4) inhibitors and sodium-glucose
cotransporter 2 (SGLT2) inhibitors are
recognized as add-on options for dual
or triple therapy with metformin (2,3).
DPP-4 inhibitors reduce blood glucose

concentrations in patients with type 2 di-
abetes by inhibiting the degradation of
GLP-1, thereby stimulating insulin secre-
tion and inhibiting glucagon secretion (4).
Because the action of GLP-1 on insulin se-
cretion is glucose-dependent (4), DPP-4
inhibitors are associated with a low risk
of hypoglycemia. SGLT2 inhibitors are
the newest class of U.S. Food and Drug
Administration– and EuropeanMedicines
Agency–approved oral antidiabetes drugs
that reduce plasma glucose concentra-
tions by inhibiting renal glucose reabsorp-
tion, resulting in increased renal glucose
excretion (5). Themechanism of action of
SGLT2 inhibitors is independent of insulin
and therefore is associatedwith a low risk
of hypoglycemia. SGLT2 inhibitors have
been shown to be effective in patients
at various stages of type 2 diabetes (6).
SGLT2 inhibitors also have the added ben-
efit ofweight reduction because of caloric
loss in the urine (200–340 kcal/day) (5,7).
Thus, DPP-4 inhibitors and SGLT2 inhibi-
tors have mechanisms of action that are
complementary to metformin.
Saxagliptin, a DPP-4 inhibitor, and da-

pagliflozin, an SGLT2 inhibitor, have dem-
onstrated favorable safety and tolerability
profiles and improve glycemic control as
monotherapy (8–10), as add-on therapy
to metformin (11,12), as add-on to met-
formin plus a sulfonylurea (13,14), and to-
gether as dual add-ons to metformin (15)
in patientswith type2 diabetes. This study
assessed the efficacy and safety of saxa-
gliptin as an add-on to dapagliflozin plus
metformin in patients with type 2 diabe-
tes and inadequate glycemic control with
dapagliflozin plus metformin.

RESEARCH DESIGN AND METHODS

Study Design
This was a multicenter, randomized,
double-blind, placebo-controlled, parallel-

group, phase 3 study (ClinicalTrials.gov
identifier NCT01619059). It was designed
and monitored in accordance with the
ethical principles of Good Clinical Prac-
tice as defined by the International
Conference on Harmonization and the
Declaration of Helsinki. Institutional re-
view boards or ethics committees at each
study site approved the protocol, and all
patients gave written informed consent.

The study design consisted of a
screening period and an open-label
treatment period before randomization
and a short-term (24 weeks), double-
blind treatment period (Supplementary
Fig. 1). Patients could then enter a long-
term (28 weeks) extension, for a total of
52 weeks of triple-therapy treatment.
Patients with type 2 diabetes with gly-
cated hemoglobin (HbA1c) 8.0–11.5%
(64–102 mmol/mol) at screening and
taking stable metformin immediate re-
lease (IR) or extended release (XR)
($1,500 mg/day) for $8 weeks before
screening were included. Eligible pa-
tients also had to have a C-peptide con-
centration $1.0 ng/mL and BMI #45.0
kg/m2. At the end of the screening pe-
riod, patients were switched to 16
weeks of open-label treatment with
the nearest multiple of metformin IR
500 mg and dapagliflozin (10 mg/day).

Major exclusion criteria for screening
and the open-label treatment period in-
cluded pregnancy, cardiovascular disease
within 3 months of screening, estimated
glomerular filtration rate ,60 mL/min/
1.73 m2, or serum creatinine $1.5 mg/
dL in men or $1.4 mg/dL in women, mi-
croscopic hematuriawith noknowncause
in men, and significant hepatic disease.
Patients also were excluded if they re-
ceived any antidiabetic medication other
than metformin for more than 14 days
during the 12 weeks before screening.
Patients with uncontrolled hypertension
(systolic blood pressure $160 mmHg
and/or diastolic blood pressure $100
mmHg) could enter the open-label period
provided that their antihypertensive ther-
apy was adjusted as appropriate. If their
blood pressure remained at or above
these limits, however, they could not be
considered for randomization to double-
blind treatment.

The number of patients enrolled into
the open-label treatment period, begin-
ning atweek216 of the study, with HbA1c
values in the lower range (8.0–9.0%
[64–75 mmol/mol]) was limited to

approximately 50% of the patients. The
remainder of the patients had HbA1c
.9.0% to 11.5% (75–102 mmol/mol). At
weeks 10 and 2, if fasting plasma glucose
(FPG) was .270 mg/dL, a patient could
not be randomized and was discontinued
from the study.

For inclusion into the randomized,
24-week, double-blind treatment pe-
riod, patients had to have an HbA1c

7.0–10.5% (53–91 mmol/mol) at week
2 of the open-label treatment period.
Following the open-label period, eligible
patients were randomized 1:1 using a
centralized blocked randomization
schedule and received placebo or saxa-
gliptin 5 mg/day in addition to open-
label dapagliflozin 10 mg/day and
metformin IR for 24 weeks. Patients com-
pleting the double-blind period could en-
ter the 28-week long-term extension, the
results of which will be presented in a
separate report.

Efficacy End Points
The primary end point was the mean
change from baseline in HbA1c after 24
weeks of double-blind treatment with a
saxagliptin versus a placebo add-on to
dapagliflozin plusmetformin. Secondary
end points were mean change from
baseline at 24weeks in 2-hour postpran-
dial glucose (PPG) following a liquid
meal tolerance test (MTT), mean change
from baseline at 24 weeks in FPG, and
the proportion of patients achieving a
therapeutic glycemic response, defined
as HbA1c ,7.0% (53 mmol/mol), at 24
weeks. Other end points included the
proportion of patients rescued or dis-
continued from the study for lack of ef-
ficacy, change from baseline in PPG area
under the concentration–time curve
from time 0 to 180 min change in serum
lipids from baseline, and change in body
weight from baseline.

The composition of the liquid MTT
was dependent on the investigational
site and consisted of 360–375 kcal: pro-
tein, 14.0–28.2 g; fat, 10.5–14.0 g; carbo-
hydrates 42–45 g; sugars (as a component
of carbohydrates), 16.8–22.0 g. The MTT
was performed at baseline (day 1) and at
week 24. Blood was obtained for mea-
surement of plasma glucose concentra-
tion 0, 30, 60, 120, and 180 min after
administering the liquid MTT.

Safety
Safety was evaluated based on adverse
events (AEs), hypoglycemia, laboratory
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abnormalities, and vital signs. Hypoglyce-
mic episodes were classified as minor
(symptomatic or asymptomatic, with
plasma glucose concentration ,63 mg/dL,
regardless of need for external assistance);
major (symptomatic, requiring third-party
assistance because of severe impairment
in consciousness or behavior, with orwith-
out plasma glucose concentration ,54
mg/dL, and prompt recovery after glucose
or glucagon administration); and other (a
suggestive episode not meeting the crite-
ria for major orminor). Prespecified AEs of
special interest included severe cutaneous
events, decreased lymphocyte count, de-
creased thrombocyte count, opportunistic
infection, pancreatitis, fracture, hypersen-
sitivity, worsening renal function, genital
infections, urinary tract infections, bladder
neoplasm, breast neoplasm, volume de-
pletion, and heart failure. Suspected car-
diovascular AEs were blindly adjudicated
by an independent committee managed
by the Montreal Heart Institute. Reported
liver injury AEswere blindly adjudicated by
an independent hepatic adjudication com-
mittee that determined the probability of
drug-induced liver injury as the cause of
reported liver-related abnormalities.

Statistical Analysis
Assuming an SD of 1.0%, with 133 pa-
tients per treatment group there was
90% power to detect a difference in
mean change in HbA1c from baseline of

0.4% (4.4 mmol/mol) between the sax-
agliptin add-on to dapagliflozin plus
metformin treatment group and the pla-
cebo add-on to dapagliflozin plus met-
formin treatment group. Assuming that
5% of the patients would not have a
measurement after baseline, a total of
approximately 280 patients (140 pa-
tients per treatment arm) needed to
be randomized.

The primary efficacy data set included
all randomized patients who received at
least one dose of study medication dur-
ing the double-blind treatment period.
The primary efficacy end point was ana-
lyzed using a longitudinal repeated-
measures analysis with terms for baseline
value, treatment group, time, the inter-
action of treatment group and time, and
the interaction of baseline value and
time, including only observations before
rescue. Point estimates and 95% CIs were
calculated for the adjustedmean changes
within each treatment group as well as
for the differences in adjusted mean
changes between treatment groups. If
the primary efficacy comparison was sig-
nificant at the 0.05 level, then the second-
ary efficacy end points were statistically
tested using a hierarchical closed testing
procedure.

The analysis of the mean change from
baseline at week 24 for 2-h PPG during a
liquid MTT was based on an ANCOVA
model using the last observation carried

forward method, with terms for treat-
ment group and baseline value in the
model. The mean change from baseline
at week 24 for FPG was analyzed using
the same longitudinal repeated-meas-
ures model as for the primary efficacy
end point. The proportion of patients
achieving HbA1c ,7.0% (53 mmol/mol)
at 24 weeks was summarized by treat-
ment group and analyzed using previ-
ously published methods (16,17).

RESULTS

Patients
The first patient visit for the 24-week
short-term study period occurred on
29 June 2012 and the last patient visit
on 18 June 2014. Of the 857 enrolled
patients, 482 entered and received
treatment during the open-label period,
and 431 (89.4%) completed this period
(Supplementary Fig. 2). A total of 315
were randomized and entered the
24-week, double-blind treatment pe-
riod, and 94.6% (298) completed the
short-term period of the study. Patient
demographics and baseline characteris-
tics were balanced across treatment
groups (Table 1). Most patients (87.9%)
were white, and 52.7% were female.
Mean age was 54.6 years. Mean duration
of diabeteswas 7.7 years, andmean base-
line HbA1c was 7.91% (63 mmol/mol).
Baseline HbA1c at randomization was sim-
ilar in the placebo (7.86% [62 mmol/mol])

Table 1—Demographics and baseline characteristics at randomization

Placebo add-on to dapagliflozin
plus metformin (n = 162)

Saxagliptin add-on to dapagliflozin
plus metformin (n = 153) Total population (N = 315)

Age, years 54.5 6 9.3 54.7 6 9.8 54.6 6 9.6

Women 86 (53.1) 80 (52.3) 166 (52.7)

Race
White 141 (87.0) 136 (88.9) 277 (87.9)
Black 9 (5.6) 11 (7.2) 20 (6.3)
Asian 8 (4.9) 5 (3.3) 13 (4.1)
Other 4 (2.5) 1 (0.7) 5 (1.6)

BMI, kg/m2 31.4 6 5.3 31.4 6 5.2 31.4 6 5.3

Duration of diabetes, years 7.4 6 5.8 8.1 6 7.0 7.7 6 6.4

HbA1c, % (mmol/mol) 7.86 6 0.93 (62 6 10.2) 7.97 6 0.83 (64 6 9.1) 7.91 6 0.88 (63 6 9.6)

HbA1c category
,8% (64 mmol/mol) 99 (61.1) 85 (55.6) 184 (58.4)
8–,9% (64–,75 mmol/mol) 42 (25.9) 50 (32.7) 92 (29.2)
$9% (75 mmol/mol) 21 (13.0) 18 (11.8) 39 (12.4)

FPG, mg/dL 158 6 34.6 164 6 34.4 161 6 34.6

2-h PPG, mg/dL 206 6 53.1 209 6 50.1 207 6 51.6

Fasting C-peptide, ng/mL 2.6 6 1.2 2.4 6 1.0 2.5 6 1.1

eGFR, mL/min/1.73 m2 93.9 6 20.6 92.8 6 21.6 93.4 6 21.1

Data are mean 6 SD or n (%). eGFR, estimated glomerular filtration rate (calculated by the Modification of Diet in Renal Disease formula).
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and saxagliptin (7.97% [64 mmol/mol])
groups (Table 1).

Efficacy
At 24weeks, the adjustedmean (95% CI)
change from baseline in HbA1c was
significantly greater with saxagliptin
(–0.51% [–0.63 to –0.39]; –5.6 mmol/mol
[–6.9 to –4.3]) compared with placebo
(–0.16% [–0.28 to –0.04]; –1.7 mmol/mol
[–3.1 to –0.4]) add-on to dapagliflozin
plus metformin (difference –0.35%
[–0.52 to –0.18]; –3.8 mmol/mol [–5.7
to –2.0]; P, 0.0001) (Fig. 1A, Table 2).
A clear separation in HbA1c was ob-
served between the treatment groups
at the earliest time point assessed
(6 weeks), which continued to the
end of the study (Fig. 1B). Saxagliptin

add-on to dapagliflozin plus metfor-
min treatment was associated with a
larger reduction in HbA1c from base-
line than placebo add-on to dapagli-
flozin plus metformin, irrespective of
baseline HbA1c (Supplementary Table
1). Adjusted mean reductions in HbA1c

from baseline to 24 weeks were larg-
est in patients with baseline HbA1c

$9% ($75 mmol/mol): –1.21% (–13.2
mmol/mol) for saxagliptin add-on to
dapagliflozin plus metformin versus
–0.26% (–2.8 mmol/mol) for placebo
add-on to dapagliflozin plus metfor-
min. Reductions in 2-h PPG and FPG
were similar between treatment arms
(Table 2). A larger proportion of patients
achievedHbA1c,7% (53mmol/mol) with
saxagliptin add-on to dapagliflozin plus

metformin (35.3%) compared with pla-
ceboadd-ontodapagliflozinplusmetformin
(23.1%; Table 2).

Few patients were rescued or discon-
tinued for lack of glycemic control in the
saxagliptin add-on to dapagliflozin plus
metformin group (4 of 153) or the pla-
cebo add-on to dapagliflozin plus met-
formin group (7 of 162). The adjusted
mean (95% CI) change from baseline in
PPG area under the concentration–time
curve from time 0 to 180 min at week 24
was numerically greater with saxagliptin
add-on to dapagliflozin plus metformin
(–6,211 mg/dL zmin [–7,231 to –5,191])
than with placebo add-on to dapagliflo-
zin plus metformin (–5,258 mg/dL z min
[–6,236 to –4,279]). The mean percent-
age changes in fasting serum lipids from
baseline at week 24 were small and sim-
ilar between the 2 treatment groups
(Supplementary Table 2). There were
similar small reductions in body weight
over the 24-week treatment period with
saxagliptin (–0.53 kg) and placebo
(–0.51 kg) add-on to dapagliflozin plus
metformin.

Safety
The proportion of patients with AEs was
similar between treatment groups
(Table 3). Few patients discontinued,
and there were no deaths. The most
common AEs ($5% of patients) were
nasopharyngitis and urinary tract infec-
tions. The proportion of patients with
serious AEs was small and similar in
both treatment groups. Discontinua-
tions as a result of AEs were higher
with the placebo add-on (1.9%) than
with the saxagliptin add-on (0.7%) to
dapagliflozin plus metformin. Hypoglyce-
mic episodes were infrequent, and there
were no cases of major hypoglycemia or
discontinuations due to hypoglycemia.
There were no AEs of decreased lympho-
cyte or thrombocyte counts, pancreatitis,
opportunistic infections, kidney infec-
tions, bladder or breast neoplasms, or
pancreatic cancer.

During the 24-week double-blind
treatment period, one patient (0.6%) in
the placebo add-on to dapagliflozin plus
metformin group and one patient (0.7%)
in the saxagliptin add-on to dapagliflozin
plus metformin group had cardiovascu-
lar events (atrial fibrillation with pla-
cebo and pulmonary embolism with
saxagliptin) that were confirmed upon ad-
judication. Neither eventwas considered

Figure 1—Change in HbA1c. Adjusted mean change in HbA1c from baseline to 24 weeks (A) and
time course of adjusted mean change in HbA1c from baseline (B). DAPA, dapagliflozin; MET,
metformin; PBO, placebo; SAXA, saxagliptin. aRandomized patients with a baseline measure-
ment and at least one measurement after baseline. bRandomized patients with a baseline mea-
surement and a measurement at week 24. cRandomized patients who received at least one dose
of double-blind medication.
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to be related to treatment. Two patients
(1.2%) in the placebo add-on to dapagli-
flozin plus metformin group and one pa-
tient (0.7%) in the saxagliptin add-on to
dapagliflozin plus metformin group had
events of heart failure (worsening of
heart failure and peripheral edema, and
edema, respectively); none of the events

were considered to be treatment
related.

One patient in the saxagliptin add-on
to dapagliflozin plus metformin group
had a serious AE of hepatic cancer, and
two patients in each treatment group had
AEs of hepatic disorders that were adju-
dicated and confirmed; only one event

in a patient receiving placebo (elevated
alanine transaminase) was considered to
be possibly related to treatment.

There were small changes (,1
mmHg) in systolic and diastolic blood
pressure from baseline to 24 weeks in
both treatment arms.

CONCLUSIONS

In the United States, only 52% of adults
with diagnosed diabetes have HbA1c

,7.0% (53 mmol/mol) (18). Thus there
is a need for new therapeutic ap-
proaches that get more patients to their
individual glycemic goal without in-
creased risk of hypoglycemia or weight
gain. Failure to escalate treatment when
blood glucose becomes uncontrolled is
common (19) and exposes patients to
needless periods of hyperglycemia
(20,21). In accordance with clinical treat-
ment guidelines, most patients receive
initial therapy with metformin followed
by the stepwise addition of other oral
antidiabetes drugs as glycemic control
worsens (2,3). DPP-4 inhibitors and
SGLT2 inhibitors are recommended as op-
tions for add-on therapy to metformin in
patients inadequately controlled with
metformin monotherapy (2,3). Addition
of a DPP-4 inhibitor to a combination of
an SGLT2 inhibitor and metformin results
in a triple drug combination that works
in a complementary manner and targets
several of the pathologic defects present
in type 2 diabetes (22) without the in-
creased risks of hypoglycemia and weight
gain, which are common with other

Table 2—Adjusted mean change from baseline at 24 weeks for primary and secondary efficacy end points

Placebo add-on to dapagliflozin
plus metformin (n = 162)

Saxagliptin add-on to dapagliflozin
plus metformin (n = 153) P value

HbA1c
Baseline mean 6 SD, % (mmol/mol) 7.85 6 0.92 (62 6 10.1) 7.95 6 0.83 (63 6 9.1)
Change from baseline, % 20.16 (–0.28 to –0.04) 20.51 (–0.63 to –0.39)
Change from baseline, mmol/mol –1.7 (–3.1 to –0.4) –5.6 (–6.9 to –4.3)
Difference in saxagliptin vs. placebo, % (mmol/mol) 20.35 (–0.52 to –0.18) (–3.8 [–5.7 to –2.0]) ,0.0001

2-h PPG, mg/dL
Baseline mean 6 SD 204 6 52.0 208 6 50.6
Change from baseline 231 (–37.5 to –25.0) 237 (–43.6 to –30.7)
Difference saxagliptin vs. placebo 26 (–14.9 to 3.1) 0.2014

FPG, mg/dL
Baseline mean 6 SD 157 6 33.94 164 6 34.3
Change from baseline 25 (–10.4 to –0.2) 29 (–14.3 to –3.9)
Difference saxagliptin vs. placebo 24 (–11.0 to –3.6) NT

Patients with HbA1c ,7% (53 mmol/mol)
x/n* 39/160 51/150
Adjusted % 23.1 (16.9 to 29.3) 35.3 (28.2 to 42.4)
Difference vs. saxagliptin + metformin, % 12.2 (3.4 to 21.0) NT

Data are adjusted mean change from baseline (95% CI) or as indicated. NT, not tested because of hierarchical testing procedure. *Number of
responders/number of patients with nonmissing baseline values and week 24 values (last observation carried forward).

Table 3—AEs

AEs

Placebo add-on to
dapagliflozin plus

metformin (n = 162)

Saxagliptin add-on
to dapagliflozin plus
metformin (n = 153)

At least 1 AE 70 (43.2) 73 (47.7)

At least 1 SAE 5 (3.1) 5 (3.3)

AE leading to discontinuation 3 (1.9) 1 (0.7)

SAE leading to discontinuation 0 (0) 0 (0)

AEs of special interest
Urinary tract infection 6 (3.7) 8 (5.2)
Genital infection 4 (2.5) 0 (0)
GFR decrease 2 (1.2) 0 (0)
Fracture 1 (0.6) 1 (0.7)
Heart failure 2 (1.2) 1 (0.7)
Severe cutaneous 1 (0.6) 0 (0)
Hypersensitivity 2 (1.2) 0 (0)
Hypotension, dehydration,

hypovolemia
2 (1.2) 0 (0)

Hypoglycemia* 4 (2.5) 2 (1.3)
Major 0 (0) 0 (0)
Minor 2 (1.2) 1 (0.7)
Other 3 (1.9) 1 (0.7)

Adjudicated cardiovascular event 1 (0.6) 1 (0.7)

Adjudicated liver AE 2 (1.2) 2 (1.3)

Data are n (%). GFR, glomerular filtration rate; SAE, serious AE. *Hypoglycemic episodes
were classified as minor (symptomatic or asymptomatic with plasma glucose concentration
,63 mg/dL, regardless of need for external assistance); major (symptomatic requiring third-
party assistance owing to severe impairment in consciousness or behavior, with or without
plasma glucose concentration ,54 mg/dL and prompt recovery after glucose or glucagon
administration); and other (suggestive episode not meeting the criteria for major or minor).
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antidiabetes agents such as sulfonylureas
and insulin (23,24).
In this study we assessed the efficacy

and safety of triple therapy with saxa-
gliptin compared with placebo as an
add-on to dapagliflozin plus metformin
in patients with advanced disease in
whom, after 16 weeks of open-label
treatment with dapagliflozin added to
metformin monotherapy, HbA1c re-
mained at 7–10.5% (53–91 mmol/mol)
and the glycemic goal of HbA1c,7% (53
mmol/mol) had not been reached. The
addition of saxagliptin to dapagliflozin
plus metformin resulted in a signifi-
cantly greater reduction in HbA1c com-
pared with placebo (–0.35% [–3.8
mmol/mol]). The proportion of patients
achieving a glycemic goal of HbA1c ,7%
(53 mmol/mol) with saxagliptin as triple
therapy with dapagliflozin plus metfor-
min (35.3%) after 24 weeks was in the
same range as the 30.7% that was pre-
viously observed with saxagliptin as tri-
ple therapy with a sulfonylurea plus
metformin (14), but without the in-
creased risk of hypoglycemia associated
with sulfonylureas. Thus, the efficacy of
saxagliptin is retained across different
combination therapy regimens.
Triple therapy of saxagliptin added to

dapagliflozin plus metformin was well
tolerated. The overall safety of saxaglip-
tin added to dapagliflozin plus metfor-
min was similar to that seen in a study
of a dual add-on of saxagliptin and da-
pagliflozin to metformin in patients with
type 2 diabetes that was poorly controlled
with metformin alone (15). The propor-
tion of patients experiencing an AE was
similar between treatment groups. AEs
of special interest occurred infrequently
in both treatment arms, although uri-
nary tract infections were more fre-
quent with saxagliptin compared with
placebo. SGLT2 inhibitors have been as-
sociated with an increased risk of genital
infections (25,26). In this study, how-
ever, no patients in the saxagliptin
add-on to dapagliflozin plus metformin
group reported genital infections, com-
pared with four patients (2.5%) in the
placebo add-on to dapagliflozin plus
metformin group. A lower rate of genital
infections when a DPP-4 inhibitor is
added to an SGLT2 inhibitor compared
with the SGLT2 inhibitor alone has also
been observed in other studies (15,27)
and leads to speculation that DPP-4
inhibitorsmay, by anunknownmechanism,

protect against SGLT2 inhibitor–induced
genital infections.

In patients with type 2 diabetes, hy-
poglycemia is associated with increased
morbidity and mortality (28,29), whereas
body weight reduction is associated with
improved glycemic control and a reduc-
tion in cardiovascular risk factors (30,31).
Thus hypoglycemic potential and effects
on body weight, among other factors, are
important attributes to be considered
when choosing a drug as an add-on to
dual therapy, as highlighted in clinical
treatment guidelines (1–3). Both saxa-
gliptin and dapagliflozin are associated
with a low rate of hypoglycemia when
used in combination with metformin
(11,12), and they either areweight neutral
(saxagliptin) (9,10,12,32) or reduce body
weight (dapagliflozin) (11,33–35). The
findings of this study of triple therapy
of a saxagliptin add-on to dapagliflozin
plus metformin are generally consistent
with the mechanisms of action of saxa-
gliptin and dapagliflozin and with the
results from previous clinical studies in-
vestigating the efficacy and safety of
these agents as monotherapy (8–10)
and add-on therapy (11,12,32–36) and
when used together as a dual add-on to
metformin (15). Moreover, saxagliptin
was effective in patients with advanced
disease whose hyperglycemia was
poorly controlled despite receiving
metformin and dapagliflozin.

In summary, this study demonstrated
that triple therapy using a combination
of a DPP-4 inhibitor as an add-on to a
background SGLT2 inhibitor plus met-
formin therapy in patients with ad-
vanced type 2 diabetes who were not
at target for glycemic control was well
tolerated and resulted in significant re-
ductions in HbA1c, with a greater pro-
portion of patients achieving HbA1c

,7% (53 mmol/mol) compared with
dual therapy of dapagliflozin plus met-
formin. Importantly, the improvements
in glycemic control with a saxagliptin
add-on to dapagliflozin plus metformin
were achieved without any increased
risk of hypoglycemia and were not asso-
ciated with an increase in body weight.
Thus, saxagliptin added to dapagliflozin
plus metformin therapy provides an ef-
fective andwell-tolerated treatment op-
tion of triple oral therapy in patients
with advanced disease that is poorly
controlled with dapagliflozin plusmetfor-
min. The 52-week long-term extension

of this study is ongoing and will provide
additional data on the durability and
long-term safety of triple therapy with
saxagliptin added to dapagliflozin plus
metformin.
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