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ABSTRACT

Introduction: Older patients with type 2 dia-
betes (T2D) are at increased risk of diabetic
nephropathy and mild renal insufficiency. This
analysis compared the anti-hyperglycemic effi-
cacy and safety of sitagliptin with dapagliflozin
in patients C 65 years of age with T2D and mild
renal insufficiency.
Methods: This was a post hoc analysis of data
from 410 patients C 65 years old who partici-
pated in a 24-week, randomized, double-blind
clinical trial (CompoSIT-R [comparison of sita-
gliptin with dapagliflozin in mild renal impair-
ment]; NCT02532855) in T2D patients with
mild renal insufficiency and on metformin ± a
sulfonylurea; the primary efficacy end point was
change in HbA1c at week 24.

Results: Treatment groups were well balanced
at baseline (mean HbA1c = 7.7/7.7% and eGFR =
79/76 ml/min/1.73 m2 for sitagliptin/da-
pagliflozin). At week 24, LS mean (95% CI)
change in HbA1c and percentage of patients with
HbA1c\7% were greater with sitagliptin,
- 0.48% and 41%, respectively, compared with
dapagliflozin, - 0.36% and 28%; between-group
differences = - 0.12% (- 0.36, 0.01) and 12.8%
(3.3, 22.2) for change in HbA1c and percentage
with HbA1c\7%, respectively. The sitagliptin
group had greater reductions in PPG end points,
while the dapagliflozin group had greater reduc-
tions in FPG. Treatments were generally well tol-
erated. There were fewer drug-related adverse
events (AEs) with sitagliptin than with dapagli-
flozin but AE profiles were otherwise similar.
Conclusions: In patients C 65 years of age with
T2D and mild renal insufficiency with inade-
quate glycemic control on metformin ± sul-
fonylurea, treatment with sitagliptin for
24 weeks resulted in improvement in HbA1c
relative to treatment with dapagliflozin that is
consistent with that previously observed in the
overall population. Both treatments were gen-
erally well tolerated.
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Key Summary Points

Why carry out this study?

The anti-hyperglycemic efficacy of
sodium-glucose co-transporter 2 (SGLT2)
inhibitors is dependent on kidney
function.

Chronic kidney disease is prevalent in
older patients with type 2 diabetes (T2D).

A recent clinical study comparing the
efficacy and safety of the dipeptidyl
peptidase 4 (DPP-4) inhibitor sitagliptin
with the SGLT2 inhibitor dapagliflozin, in
patients with T2D and mild renal
insufficiency, provided data for a post hoc
analysis of the effects of these treatments
in participants C 65 years of age.

What was learned from the study?

Treatment of patients C 65 years of age
with sitagliptin for 24 weeks resulted in
improvement in HbA1c relative to
treatment with dapagliflozin, a result
consistent with that observed in the
overall population in the primary study.

Both treatments were generally well
tolerated by patients C 65 years of age.

INTRODUCTION

Type 2 diabetes mellitus (T2D) prevalence is
expected to increase from 9.3% of the global
population of adults in 2019 to 10.2% by 2030
[1], and the number of people C 65 years of age
with T2D has been predicted to increase from
nearly 136 million in 2019 to over 195 million
by 2030 [1].

Older patients with T2D require particular
care in the choice of antihyperglycemic agents
(AHAs) due to age-associated comorbidities and
complications such as increased risks of cardio-
vascular and renal diseases [2, 3] and hypo-
glycemic events [3, 4]. Chronic kidney disease

(CKD) is a common complication of T2D, with
an increased prevalence among patients C

65 years of age, among whom 43% have mod-
erate (stage 3, estimated glomerular filtration
rate [eGFR] = C 30 to\60 ml/min/1.73 m2) or
severe (stage 4, eGFR C 15 to\ 30 ml/min/
1.73 m2) renal insufficiency and 48% have mild
(stage 2, eGFR C 60 to\90 ml/min/1.73 m2)
renal insufficiency [5]. While it is generally
recognized that renal function should be con-
sidered when choosing an AHA for treatment of
T2D, often only CKD stages 3–5 are considered
relevant to that decision [6]. This may be due, in
part, to the fact that the influence of mild renal
insufficiency on the efficacy and safety of most
AHAs has not often been prospectively assessed
in clinical trials.

Dipeptidyl peptidase 4 (DPP-4) inhibitors are
both efficacious and well tolerated throughout
the spectrum of renal function, although dose
adjustment to regulate drug exposure may be
required [7]. In contrast, the sodium-glucose co-
transporter 2 (SGLT2) inhibitors have reduced
glycemic efficacy in patients with moderate to
severe renal insufficiency because of their
mechanism of action [8].

In a recent prospective, randomized clinical
trial, the DPP-4 inhibitor sitagliptin had greater
glycemic efficacy compared with the SGLT2
inhibitor dapagliflozin in patients with T2D,
mild renal insufficiency and inadequate gly-
cemic control on metformin ± a sulfonylurea
[9]. As nearly 70% of the patients in this study
were C 65 years old, the effects of these treat-
ments on this population could be evaluated
post hoc with a statistically robust data set.

An analysis of the data set was carried out to
evaluate the antihyperglycemic efficacy and
safety of sitagliptin compared with dapagli-
flozin. The results of the analysis are presented
here.

METHODS

Data Source

Details of the primary study have been pub-
lished. Briefly, it was a multinational, random-
ized, double-blind, active comparator-
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controlled, parallel-group, non-inferiority study
(MK-0431-838; CompoSIT-R [comparison of
sitagliptin with dapagliflozin in mild renal
impairment]; ClinicalTrials.gov identifier:
NCT02532855; EudraCT: 2014-005525-13)
comparing the efficacy and safety of sitagliptin
to dapagliflozin when added on to metformin,
alone or in combination with a sulfonylurea, in
people with T2D and mild renal impairment
(eGFR C 60 and\ 90 ml/min/1.73 m2) [9].

In the primary study, eligible patients
(N = 614) were C 25 years of age. Of these,
n = 410 were C 65 years of age and included in
this post hoc analysis. All patients randomized
in the primary study were on a stable dose of
metformin (C 1500 mg/day) alone or in com-
bination with a sulfonylurea (SU) (at a dose of
C 50% of the maximum labeled dose in the
country of the investigational site)
for C 8 weeks. Treatment groups were sitaglip-
tin 100 mg/day or dapagliflozin initiated at
5 mg and titrated up to 10 mg at week 4. If, in
the opinion of the investigator, a patient was
unable to tolerate up-titration to 10 mg dapa-
gliflozin, the dose was to remain at 5 mg.

All patients provided written informed con-
sent to participate, and the study protocol was
reviewed and approved by the appropriate
committee and authority. The study was per-
formed in accordance with the Declaration of
Helsinki.

Analysis Endpoints

The efficacy endpoints presented here are
changes from baseline in HbA1c, 2-h incre-
mental post-prandial glucose excursion (PPGE),
2-h post-prandial glucose (PPG), fasting plasma
glucose (FPG) and body weight, and the pro-
portion of patients who achieved an HbA1c goal
of\ 7% at week 24.

Safety endpoints presented are incidences
of adverse events (AEs) overall and incidences
of AEs of hypoglycemia, genital mycotic
infection (GMI) and urinary tract infection
(UTI). Safety data were collected until 2 weeks
after discontinuation of treatment except for
subjects who discontinued study medication

prematurely, for whom safety data were col-
lected until week 24.

Statistical Analysis

The analysis population consisted of all ran-
domized patients C 65 years of age who
received at least one dose of study treatment.
For efficacy analysis, inclusion required a base-
line or post-randomization measurement for
the relevant parameter.

To assess change from baseline in efficacy
endpoints, a longitudinal data analysis (LDA)
model including terms for treatment, time,
background AHA (metformin alone or met-
formin in combination with a sulfonylurea),
interaction of time by background AHA, and
interaction of time by treatment, with a con-
straint that the true mean at baseline is com-
mon to all treatment groups, was used. The
efficacy of sitagliptin compared with dapagli-
flozin was assessed using the estimated
between-treatment difference from the LDA
model. Analysis of percentage of individuals at
the HbA1c goal of\7.0% at week 24 was based
on estimated rates and confidence intervals for
between-group rate differences computed using
the Miettinen and Nurminen method [10]. For
this analysis, multiple imputations of missing
data, using techniques proposed by Rubin [11],
were based on the LDA model used for analysis
of HbA1c. Observed data were not imputed.
Patients were categorized as being at the HbA1c
goal or not at the goal at week 24 after
imputations.

Safety analysis included a summary of all AEs
as well as AEs of hypoglycemia, GMIs and UTIs.

RESULTS

Baseline demographic and anthropometric
characteristics of the 410 patients C 65 years of
age in this analysis (n = 210 treated with sita-
gliptin and n = 200 treated with dapagliflozin)
were generally similar (mean ages = 72.2/
71.6 years, HbA1c = 7.7/7.7%, eGFR = 79.2/
76.4 ml/min/1.73 m2 in the sitagliptin/da-
pagliflozin groups; Table 1), although there
were approximately 20% fewer female patients

Diabetes Ther (2020) 11:2419–2428 2421



in the dapagliflozin group compared with the
sitagliptin group (dapagliflozin n = 81, sitaglip-
tin n = 100).

After 24 weeks of treatment, both study
medications improved glycemic control
(Table 2). Decrease from baseline in HbA1c was
greater in the sitagliptin group compared with
the dapagliflozin group. This difference was
primarily due to the greater effect of sitagliptin

in the subgroup of patients on a background
treatment of metformin alone compared with
the effect of dapagliflozin in this subgroup
(Table 2). Decrease from baseline in FPG was
greater with dapagliflozin (Table 2). A greater
percentage of patients were at HbA1c goal
of\ 7.0% after 24 weeks of treatment with
sitagliptin (41.1%) compared with dapagliflozin

Table 1 Baseline demographic, anthropometric and disease characteristics of analysis treatment groups

Sitagliptin (N = 210) Dapagliflozin (N = 200)

Age (years) 72.2 ± 5.1 71.6 ± 4.5

Female [n (%)] 100 (47.6) 81 (40.5)

Race [n (%)]

White 161 (76.7) 155 (77.5)

Multiple 25 (11.9) 22 (11.0)

American Indian/Alaska Native 13 (6.2) 12 (6.0)

Asian 6 (2.9) 3 (1.5)

Black or African American 5 (2.4) 7 (3.5)

Native Hawaiian or other 0 (0.0) 1 (0.5)

Pacific Islander

Ethnicity [n (%)]

Not Hispanic or Latino 128 (61.0) 120 (60.0)

Hispanic or Latino 80 (38.1) 80 (40.0)

Not reported 2 (1.0) 0 (0.0)

Body weight (kg) 83.3 ± 17.2 85.2 ± 16.3

BMI (kg/m2) 31.0 ± 5.1 30.7 ± 4.8

HbA1c (%) 7.7 ± 0.7 7.7 ± 0.8

FPGa (mg/dl) 163.2 ± 43.6 165.0 ± 40.5

eGFR (ml/min/1.73 m2) 79.2 ± 10.7 76.4 ± 12.2

Duration of type 2 diabetes (years) 11.4 ± 7.5 12.1 ± 8.0

Background medication [n (%)]

Metformin alone 150 (71.4) 149 (74.5)

Metformin ? SU 60 (28.6) 51 (25.5)

Values are mean ± standard deviation unless otherwise noted
BMI body mass index, FPG fasting plasma glucose, SU sulfonylurea
a To convert to mmol/l divide mg/dl value by 18
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Table 2 Efficacy measures at week 24

Parameter Sitagliptin Dapagliflozin

HbA1c (%)

Overall (N = 210) (N = 200)

Baseline 7.7 ± 0.7 7.7 ± 0.8

Week 24 7.1 ± 0.7 7.3 ± 0.6

Change from baselinea - 0.48 (- 0.59, - 0.37) - 0.36 (- 0.47, - 0.25)

Change vs. dapagliflozinb - 0.12 (- 0.26, 0.01) ––

On background of metformin (n = 150) (n = 149)

Baseline 7.8 ± 0.7 7.6 ± 0.7

Week 24 7.1 ± 0.7 7.2 ± 0.6

Change from baselinea - 0.50 (- 0.62, - 0.39) - 0.35 (- 0.46, - 0.23)

Change vs. dapagliflozinb - 0.16 (- 0.31, - 0.00) ––

On background of metformin ? SU (n = 60) (n = 51)

Baseline 7.7 ± 0.7 8.0 ± 0.9

Week 24 7.1 ± 0.8 7.4 ± 0.6

Change from baselinea - 0.40 (- 0.61, - 0.18) - 0.45 (- 0.69, - 0.22)

Change vs. dapagliflozinb 0.06 (- 0.25, 0.37) ––

Glucose (mg/dl)

2-h incremental PPGEc (mg/dl) (n = 202) (n = 191)

Baseline 101.3 ± 57.9 95.7 ± 48.8

Week 24 74.2 ± 51.1 78.0 ± 46.5

Change from baselinea - 28.6 (- 36.1, - 21.0) - 21.8 (- 29.5, - 14.0)

Change vs. dapagliflozinb - 6.8 (- 15.9, 2.2) ––

2-h PPGc (mg/dl) (n = 178) (n = 167)

Baseline 264.0 ± 70.4 257.6 ± 65.2

Week 24 219.7 ± 58.4 219.2 ± 53.8

Change from baselinea - 40.8 (- 48.5, - 33.2) - 38.6 (- 46.5, - 30.7)

Change vs. dapagliflozinb - 2.3 (- 12.5, 8.0) ––

FPGc (mg/dl) (n = 210) (n = 200)

Baseline 163.2 ± 43.6 165.0 ± 40.5

Week 24 144.1 ± 34.0 139.3 ± 27.6

Change from baselinea - 16.2 (- 21.1, - 11.2) - 22.7 (- 27.9, - 17.5)
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(28.2%); the between-group difference (95% CI)
was 12.8% (3.3, 22.2) (Fig. 1).

The LS mean (95% CI) change from baseline
in body weight was greater in the dapagliflozin
group compared with the sitagliptin group. The
between-group difference was 1.96 kg (1.44,
2.48) (Table 3).

Except for drug-related AEs, the summary AE
profiles of the two treatment arms were similar

(Table 4). The greater incidence of drug-related
AEs in the dapagliflozin arm was primarily dri-
ven by a greater incidence of GMIs and AEs
associated with increased urine flow. There were
no deaths in this study.

The overall incidence of AEs of hypo-
glycemia were similar in the two study arms,
and greater in patients on a background medi-
cation of metformin and a sulfonylurea com-
pared with those only on metformin (Table 4).

DISCUSSION

Sitagliptin and dapagliflozin represent two dis-
tinct classes of oral AHAs used for treatment of
patients with T2D. Previous reports have
addressed the safety and/or efficacy of one or
the other in older patients (e.g., [12–16]), but
none have evaluated these treatments in a
population of older people with mild renal
insufficiency. In this post hoc analysis of data
from a previously reported primary study
(CompoSIT-R [9]), the anti-hyperglycemic effi-
cacy and safety of sitagliptin were compared to
dapagliflozin in patients C 65 years of age with

Table 2 continued

Parameter Sitagliptin Dapagliflozin

Change vs. dapagliflozinb 6.5 (0.7, 12.3) ––

Values are mean ± standard deviation unless otherwise noted
PPGE post-prandial glucose excursion, PPG post-prandial glucose, FPG fasting plasma glucose
a Least squares (LS) mean (95% CI)
b Difference in LS means (95% CI)
c To convert to mmol/l divide mg/dl value by 18
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Fig. 1 Percentage of patients at goal of HbA1c\ 7% at
week 24, estimated from the LDA model described in
Methods using standard multiple imputation techniques

Table 3 LS mean (95% CI) changes from baseline body weight (kg) at week 24

Sitagliptin (N = 193) Dapagliflozin (N = 178)

Baseline 83.5 ± 17.4 85.2 ± 16.1

Week 24 83.2 ± 17.1 82.9 ± 16.1

Change from baselinea - 0.29 (- 0.67, 0.08) - 2.25 (- 2.65, - 1.85)

Change vs. dapagliflozinb 1.96 (1.44, 2.48) ––

Values are mean ± standard deviation unless otherwise noted
a Least squares (LS) mean (95% CI)
b Difference in LS means (95% CI)
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Table 4 Adverse events (AEs) summary and specific AEs of interest

Patients [n (%)] Sitagliptin (N = 210) Dapagliflozin (N = 200) Differencea

AE summary

With one or more

AEs 102 (48.6) 103 (51.5) - 2.9 (- 12.5, 6.7)

Drug-relatedb AEs 16 (7.6) 30 (15.0) - 7.4 (- 13.8, - 1.3)

Serious AEs 10 (4.8) 11 (5.5) - 0.7 (- 5.4, 3.8)

Serious drug-relatedb AEs 0 (0.0) 0 (0.0) 0.0

Who died 0 (0.0) 0 (0.0) 0.0

Who discontinued due to

An AE 8 (3.8) 4 (2.0) 1.8 (- 1.7, 5.6)

A drug-relatedb AE 3 (1.4) 2 (1.0) 0.4

A serious AE 3 (1.4) 1 (0.5) 0.9

A serious drug-relatedb AE 0 (0.0) 0 (0.0) 0.0

Hypoglycemia summary

On metformin alone (n = 150) (n = 149)

With one or more AE of hypoglycemia 4 (2.7) 6 (4.0) - 1.4 (- 6.2, 3.2)

Symptomaticc 3 (2.0) 6 (4.0) - 2.0 (- 6.8, 2.2)

Documentedd 3 (2.0) 6 (4.0) - 2.0 (- 6.8, 2.2)

Severee 0 (0.0) 1 (0.7) - 0.7

Asymptomaticf 1 (0.7) 1 (0.7) 0.0

On metformin and a sulfonylurea (n = 60) (n = 51)

With one or more AE of hypoglycemia 9 (15.0) 6 (11.8) 3.2 (- 10.4, 16.3)

Symptomaticc 8 (13.3) 3 (5.9) 7.5 (- 4.4, 19.3)

Documentedd 8 (13.3) 3 (5.9) 7.5 (- 4.4, 19.3)

Severee 0 (0.0) 0 (0.0) 0.0

Asymptomaticf 4 (6.7) 3 (5.9) 0.8 (- 10.2, 11.0)

Genital mycotic infection (GMI)

Female (n = 100) (n = 81)

With one or more AE of GMI 0 (0.0) 4 (4.9) –

Genital candidiasis 0 (0.0) 2 (2.5) –

Genital infection fungal 0 (0.0) 1 (1.2) –

Vulvovaginal mycotic infection 0 (0.0) 1 (1.2) –

Male (n = 110) (n = 119)

With one or more AE of GMI 1 (0.9) 4 (3.4) –
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T2D and mild renal impairment. Sitagliptin
treatment was associated with greater reduction
from baseline in LS mean HbA1c and higher
percentage of patients with HbA1C\7.0%
compared with dapagliflozin. Dapagliflozin
treatment was associated with a greater reduc-
tion from baseline in LS mean FPG and a greater
reduction in body weight compared with sita-
gliptin. Both treatments were generally well
tolerated, with similar incidences of hypo-
glycemia in the two groups. There was a higher
incidence of drug-related AEs in the dapagli-
flozin arm, primarily related to GMIs and
increased urine flow.

A strength of this analysis is the large num-
ber of patients C 65 years old available from the
primary study. A limitation of the analysis is its
post hoc nature. In addition, the results are
relevant to the population studied and not
necessarily to patients at other stages of CKD.
Furthermore, the study evaluated sitagliptin
and dapagliflozin, and results cannot be
extrapolated to other DPP-4 or SGLT2
inhibitors.

CONCLUSIONS

In patients C 65 years of age with T2D and mild
renal insufficiency with inadequate glycemic
control on metformin ± sulfonylurea,

treatment with sitagliptin for 24 weeks resulted
in an improvement in HbA1c relative to treat-
ment with dapagliflozin that is consistent with
that observed in the overall population [9]. Both
treatments were generally well tolerated.

ACKNOWLEDGEMENTS

The authors acknowledge the contributions of
Jennifer Rotonda and Michele McColgan of
Merck Sharp & Dohme Corp., a subsidiary of
Merck & Co., Inc., Kenilworth, NJ, USA, for
assistance with submission of this article.

Funding. This analysis and the journals’
Rapid Service Fee were funded by Merck Sharp &
Dohme Corp., a subsidiary of Merck & Co., Inc.,
Kenilworth, NJ, USA.

Authorship. All named authors meet the
International Committee of Medical Journal
Editors (ICMJE) criteria for authorship for this
article, take responsibility for the integrity of
the work as a whole and have given their
approval for this version to be published.

Disclosures. Annaswamy Raji, Zhi Jin Xu,
Raymond L.H. Lam, Edward A. O’Neill, Keith D.
Kaufman and Samuel S. Engel are current

Table 4 continued
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