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ABSTRACT

Introduction: To assess the efficacy and safety
profile of the dipeptidyl-peptidase-4 inhibitor
sitagliptin in a population of self-identified
Hispanic/Latino patients with type 2 diabetes.
Methods: Data were pooled from ten random-
ized, double-blind studies in which subjects
were treated with sitagliptin 100 mg/day (as
mono- or combination therapy) or placebo, and
used to evaluate the glycemic efficacy, safety,
and tolerability of sitagliptin compared with
placebo after 24 weeks of treatment.

Results: A total of 804 Hispanic/Latino patients
were included in the analysis. Baseline charac-
teristics in the treatment groups were similar
(mean baseline HbA1lc of approximately 8.5%).
The LS mean HbA1c changes from baseline were
— 0.94% with sitagliptin and — 0.32% with
placebo, and the between-group difference was
— 0.62%, p <0.001. After 24 weeks of treat-
ment, 35% and 18% of subjects were at the
HbA1lc goal of < 7% in the sitagliptin and pla-
cebo groups, respectively. Body weight
increased slightly in both treatment groups.

Enhanced digital features To view enhanced digital
features for this article go to https://doi.org/10.6084/
m9.figshare.6477737.

A. Raji (X)) - J. Long - R. L. H. Lam -

E. A. O'Neill - S. S. Engel

Merck & Co., Inc., Kenilworth, NJ, USA
e-mail: annaswamy.raji@merck.com

- Jianmin Long - Raymond L. H. Lam -

Incidences of adverse events of hypoglycemia
were similar and low (1.9% and 1.4% for sita-
gliptin and placebo, respectively) in both
groups in studies in which insulin or sulfony-
lurea were not used and were similar (9% and
11% for sitagliptin and placebo, respectively)
when all studies were included. Overall safety
and tolerability of treatment with sitagliptin
and placebo were similar. No clinically mean-
ingful differences between the safety profile of
sitagliptin in the Hispanic/Latino population
analyzed here and broader populations previ-
ously evaluated were observed.

Conclusion: In this pooled analysis of sitaglip-
tin therapy vs placebo in Hispanic/Latino
patients, sitagliptin provided significant
improvement in glycemic control and was
generally well tolerated.

Funding: Merck & Co., Inc., Kenilworth, NJ,
USA.

Keywords: DPP-4 inhibitor; Ethnicity; HbAlc;
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INTRODUCTION

Although differences in response to drug treat-
ment have been observed in racially distinct
subgroups [1, 2] (potentially attributable to
genetics, metabolism, diet, environmental
exposure, and/or sociocultural issues [3]), in
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general, new treatments are neither designed
for nor tested in specific racial or ethnic groups.
Instead, clinical trials usually include people of
diverse racial and ethnic backgrounds, with
primary safety and efficacy analyses based on
results in the racially and ethnically mixed
group. In any ftrial, an approximation of the
safety and efficacy of a treatment can be made
on the basis of subgroup analyses, but such
analyses often do not include a sufficient
number of participants to provide statistically
significant results and robust conclusions.
However, when a treatment has been evaluated
in a sufficiently large number of similar trials, it
becomes possible to analyze pooled subgroup
data.

The prevalence of diagnosed and undiag-
nosed type 2 diabetes (T2D) among adults of
Hispanic ethnicity in the USA is estimated to be
16.4% [4]. The prevalence of diagnosed diabetes
among adults is estimated to be 8.0% and
growing in South and Central America [5] and
13.8% in Spain [6]. Despite this, a limited
amount of information is available describing
the effects of the antihyperglycemic medication
sitagliptin in the Hispanic population. How-
ever, a subgroup of patients self-identifying as
Hispanic or Latino ethnicity (hereafter referred
to as Hispanic) participate in most clinical trials
of sitagliptin. In the analysis reported here, data
from ten phase 3, randomized, double-blind
studies in which subjects were treated with
sitagliptin or placebo were pooled to evaluate
the glycemic efficacy, safety, and tolerability of
sitagliptin compared with placebo in the self-
identified Hispanic population participating in
these studies.

METHODS

Data Sources

Data for this analysis were taken from ten ran-
domized, double-blind clinical studies ranging
from 24 to 54 weeks duration; two were of
sitagliptin monotherapy [7, 8], two of sitaglip-
tin add-on to metformin [9, 10], and one each
of sitagliptin add-on to pioglitazone [11], to
metformin + rosiglitazone [12], to

metformin + pioglitazone [13], to
insulin + metformin [14], to insulin + met-
formin or sulfonylurea [15], and to glimepiride
or glimepiride + metformin [16]. In all but two
studies [10, 12], the primary study duration ran
through week 24, during which period subjects
were treated with sitagliptin 100 mg/day or
placebo as monotherapy or as add-on therapy.
The primary endpoint for studies [10] and [12]
was week 18, but [10] ran through week 30 and
[12] through week 54. All procedures performed
in the studies involving human participants
were in accordance with the 1964 Declaration
of Helsinki and its later amendments or com-
parable ethical standards. Informed consent was
obtained from all individual participants in all
of these studies.

Endpoints

All endpoints were analyzed at (or through)
week 24, the primary time point common to
most studies. Efficacy endpoints were change
from baseline in HbAlc at week 24 and per-
centage of patients at HbAlc goal < 7% at week
24. Safety endpoints were change from baseline
in body weight at week 24, incidence of adverse
events (AEs) collected through week 24, and
incidence of hypoglycemia AEs through week
24.

Statistical Analyses

The analysis population consisted of all ran-
domized patients who took at least one dose of
study medication. For change from baseline
analysis, patients were required to have mea-
surements both at baseline and post-baseline at
or prior to the analysis endpoint. Missing data
were imputed using the last-observation-car-
ried-forward approach for efficacy endpoints
but not for the safety endpoints. Data acquired
after the initiation of rescue therapy were trea-
ted as missing to avoid the confounding influ-
ence of rescue therapy. Descriptive statistics
were used to summarize demographic variables
and baseline characteristics. An analysis of
covariance model including a term for treat-
ment and baseline value as a covariate was used
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for the assessment of continuous endpoints
(HbA1lc, fasting plasma glucose, body weight).
The Miettinen and Nurminen method [17] was
used to calculate the 95% confidence intervals
(CD and p values for the between-group differ-
ences in percentage of patients at HbAlc goal
and incidence rate of AE endpoints. Subgroup
analysis was performed for subgroups defined
by sex, age, body mass index (BMI), and base-
line HbA1c categories.

RESULTS

In the ten studies that provided data for this
analysis, there were 804 Hispanic patients
(n = 439 treated with sitagliptin, n = 365 with
placebo) whose data were appropriate for
inclusion in the analysis. Baseline demographic
and anthropometric characteristics were similar
in the two treatment groups (Table1). For
comparison, data from the non-Hispanic
patients in these studies (n = 1837 treated with
sitagliptin, n = 1617 with placebo) were also
pooled and analyzed. Baseline demographics of
the non-Hispanic group were similar to the
Hispanic groups (Table 1), except that the non-
Hispanic population was slightly older, with a
smaller percentage of female patients and
slightly higher body weight and BMI.

At week 24, in the Hispanic population the
LS mean (95% CI) changes from baseline in
HbAlc were — 0.94% (— 1.05, — 0.83) with
sitagliptin and — 0.32% (— 0.44, — 0.20) with
placebo; the between-group difference was
—0.62% (— 0.78, — 0.46), p < 0.001 (Fig. 1). At
week 24, 34.7% of Hispanic patients treated
with sitagliptin were at the HbAlc goal of < 7%
compared with 17.8% of those treated with
placebo (Fig. 2).

The between-group difference in the LS
mean (95% CI) change from baseline in HbAlc
in the sitagliptin treatment group of the His-
panic population was similar to that of the non-
Hispanic population [— 0.68% (— 0.75, — 0.62)]
(Fig. 1). In addition, the percentage of patients
at HbAlc goal of < 7% in the Hispanic popula-
tion was similar to that in the non-Hispanic
population (31.7%) (Fig. 2).

The efficacy of sitagliptin was also evaluated
in subgroups of the Hispanic population
defined by age, sex, baseline BMI, or baseline
HbAlc. In all subgroups the effect of sitagliptin
on change from baseline HbAlc compared with
placebo was consistent with that observed in
the entire Hispanic population (Fig. 3).

At week 24, the LS mean body weight
increased slightly in both treatment groups of
the Hispanic population, resulting in no sig-
nificant change associated with active treat-
ment (Table2). In subgroups of patients
analyzed by BMI, similar results were observed
(Table 2).

There were no meaningful differences
between treatment groups in incidences of
overall AEs, drug-related AEs, serious AEs, seri-
ous drug-related AEs or deaths in the Hispanic
population (Table 3). The incidence of hypo-
glycemia was low in both treatment groups of
Hispanic patients who were not simultaneously
treated with a sulfonylurea or insulin (Table 3).
In both the sitagliptin- and placebo-treated
patient groups, the incidence of hypoglycemia
was higher in the populations of patients who
were being treated with a sulfonylurea or insu-
lin (Table 3). There were no events of severe
hypoglycemia in either treatment group.

DISCUSSION

There is paucity of data evaluating the safety
and efficacy of antihyperglycemic agents in
patients with T2D who classify themselves as
Hispanic. Here, data were pooled from patients
self-identifying as Hispanic who participated in
any of ten phase 3 clinical studies which com-
pared the efficacy and safety of sitagliptin with
placebo. The results of this analysis demonstrate
that in Hispanic patients sitagliptin improves
glycemic control and is generally well tolerated
compared with placebo.

In the analyses of efficacy by subgroups of
Hispanic patients, the effect of sitagliptin
treatment on change from baseline in the LS
mean HbAlc was consistent with its effect in
the overall Hispanic population, and with its
effect in the non-Hispanic population.
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Table 1 Baseline demographic, anthropometric, and disease characteristics of trial treatment groups safety population

Hispanic

Non-Hispanic

Sitagliptin, » = 439

Placebo, # = 365

Sitagliptin, » = 1837  Placebo, » = 1617

Age, years
Female, 7 (%)
Weight, kg
BMI, kg/m*
HbAlc, %
FPG, mg/dL
Duration of T2D, years
Background AHA, 7 (%)
Glimepiride
Insulin
Metformin
TZD
Metformin + glimepiride
Metformin + TZD
No background AHA

54.5 £ 10.2
248 (56.5)
79.1 + 16.6
304 £ 5.1
85+ 1.0
171.7 + 45.8
91 £70

26 (5.9)
136 (31.0)
103 (23.5)
21 (4.8)
13 (3.0)
73 (

67 (

16.6)
15.3)

55.1 & 10.3
199 (54.5)
79.5 + 172
305 + 5.0
86 + 1.1
168.6 + 40.9
9.6 + 67

5 (6.8)
123 (33.7)
52 (142)

2 (6.0)

7 (1.9)
66 (18.1)
0 (192)

57.1 + 10.1 57.7 + 102
825 (44.9) 717 (44.3)
87.6 + 18.9 88.1 + 19.5
312 £57 313 £ 58
84 + 1.0 84 + 0.9
1769 + 44.0 178.7 + 46.8
8.6+ 65 9.0 + 6.8
80 (4.4) 81 (5.0)

516 (28.1) 526 (32.5)
457 (24.9) 279 (17.3)
154 (8.4) 156 (9.6)
103 (5.6) 106 (6.6)
254 (13.8) 182 (11.3)
273 (14.9) 287 (17.7)

Values are mean £ standard deviation unless otherwise noted

BMI body mass index, FPG fasting plasma glucose, 72D type 2 diabetes mellitus, 4HA antihyperglycemic agent, 72D

thiazolidinedione

0.50 1
0.25 - Hispanic non-Hispanic
A=-0.62* A=-0.68*
(-0.78, -0.46) (-0.75, 0 62)

60

50

401

LS Mean + SE Change from Baseline HbA1c (%)

0.00
-0.25 A
-0.50 1 (n=353)
-0.75 1

-0.32

o 10
(n=1565)

-0.79

-1.00 (n=1787) *p<0.001
(5349340) mm Sitagliptin
-1.25- 1 Placebo

Fig. 1 Change from baseline in HbAlc (%) at week 24

30 A

201

Percentage at HbA1c Goal (%)

10 A

E Sitagliptin
1 Placebo
Hispanic non-Hispanic
A=16.8%"* A=19.7%*
34.7
(n=149) 31.7
(n=567)
17.8
(n=63)
12.0
(n=188)

*p<0.001

0

Fig. 2 Percentage of patients at HbAlc goal of < 7% at

week 24
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A) % 0501 Age (years) <Fig. 3 Change from baseline in HbAlc at WCC.k 24 in
< 0251 <65 65 Hispanic patient subgroups by a age, b sex, ¢ baseline body
A=-061* A=-061* : .
E 070 D43 (004 020) mass index (BMI), d baseline HbAlc
£ 000
§ \_IJ
e -0.251 . . .
2 oo The summary AE analysis for the Hispanic
% -0.50 1 n=284 subgroup demonstrated no imbalance between
5 075 the sitagliptin and placebo treatment groups.
% - 00,001 This is consistent with a previously published,
§ -1.00 =70 _p - extensive, and detailed safety analysis of pooled
= =360 - gt data from 25 studies with sitagliptin, which
2 1254 = Placebo o N )
: suggested no association of sitagliptin use with
(B) & 050 any AEs other than hypoglycemia (when used
Py Sex with SUs or insulin) [18].
% 0254 AF:e_fgf;'g* A='\{|8I:4* Unlike AHAs such as insulin and sulfony-
2 oo (-0.96, -0.54) (-0.68, -0.20) lureas, across numerous clinical studies sita-
% gliptin has consistently proven to be weight
e -0.25 neutral [19]. Consistent with these observa-
% =102 tions, in the Hispanic population analyzed here,
2 0501 n=161 sitagliptin treatment for 24 weeks was weight
S 0754 neutral in the entire population, as well as in all
‘f;’. e +p<0.001 subgroups evaluated by BMI.
§ 1009 = Sitagliptin Increased incidence of hypoglycemia is
0 425 n=243 1 Placebo associated with the use of insulin and sulfony-
lureas [20]. Hypoglycemia is associated with
(€) § o504 _ increased morbidity and, in some studies, with
2 = szase"Z":tBM;gkg’m ) - increased mortality [21] and it is known to have
- 0 < 0 < 2 . . . .
5 0 A=-0.25 A=-054*  A=-0.79% a deleterious effect on patients’ quality of life
o . . .
£ o0 (0.74,024) (-0.80,-027) (1.01,-0.57) [22] and medication adherence [23]. Consistent
8 \I‘ with results obtained in ethnically diverse
£ 037 n=169 studies [18], in this analysis of Hispanic
é 0504 patients, the inci'dence of hypoglycemia asso-
g =138 ciated with sitagliptin treatment alone was low
w 0757 s and similar to treatment with placebo. In addi-
. tion, while the incidence of hypoglycemia
s n=59 e n=204  *p<0.001 during treatment with sitagliptin in combina-
8 125 ; g:?ilff” tion with an SU or insulin was higher than with
_ sitagliptin alone, again it was similar to placebo
(D) & 080 = Base"’;et:r:’;“(k) - treatment in combination with an SU or
o 2 . .
z 0257 A=-049*  A=-064*  A=-0.71* insulin.
E’ 0.00 (0.8, ’%29) (0.89, -040) (-1.06,-0.57) The glycemic efficacy and safety profile of
T 0054 n=106 Ilj sitagliptin in Hispanic patients observed in the
S =12 analysis reported here are consistent with those
E 10501 s previously reported for the entire populations of
n=
S 0751 patients who participated in the studies which
§ 1,004 =149 =120 provided the data for this analysis and with
o those observed in the non-Hispanic cohort in
+w 1251 . .
s mmm Sitagliptin the same trials. The results are also consistent
2 1507 — Pracebo L <0001 with a similar analysis of Hispanic patients
c_/') 1751 n=144
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Table 2 Change from baseline in body weight (kg) in the Hispanic population

Sitagliptin Placebo
Entire population
Overall population N = 369 N =283
Baseline 78.6 = 16.8 77.6 £ 15.8
Week 24 79.3 £ 16.7 783 £ 16.2

Change from baseline®

Change vs. plalcebob

Subgroups by baseline BMI, kg/m”

20 to < 25
Baseline

Week 24

Change from baseline®

Change vs. placebob
25 to < 30
Baseline

Week 24

Change from baseline®

Change vs. placebob
> 30
Baseline

Week 24

Change from baseline®

Change vs. placebo®

0.62 (0.34, 0.91)
— 0.06 (— 0.50, 0.38)

0.68 (0.36, 1.01)

n =50 n =40
60.9 + 7.7 585 £ 6.7
62.0 + 8.0 59.1 + 6.6

1.06 (0.51, 1.61)
041 (— 0.43, 1.24)

0.65 (0.03, 1.27)

n = 144 n =117
71.8 £ 9.3 71.6 £ 8.6
727 £ 9.8 722 £ 9.0

0.84 (0.41, 1.27)
0.15 (— 0.49, 0.79)

0.69 (0.22, 1.17)

n =175 n =125
89.3 + 162 895 £+ 13.8
89.6 £ 163 90.2 £+ 14.5

0.32 (— 0.16, 0.79)
— 038 (= 111, 0.36)

0.69 (0.13, 1.26)

Values are mean =+ standard deviation unless otherwise noted

* Least squares (LS) mean (95% CI)
® Difference in LS means (95% CI); all p > 0.05

using data pooled from studies of linagliptin,
another dipeptidyl-peptidase-4 inhibitor [24].
There are several limitations to the analysis
presented here. First, it is a pooled analysis of
data from studies with varying designs and
background medications. Second, the sizes of
the subgroup populations may not be suffi-
ciently powered to discern small differences
among subgroups. Third, patients self-classify-
ing as Hispanic or Latino do not comprise a
population sharing a unique set of genetic,

cultural, or environmental influences and thus
the results of this analysis may not be relevant
to every individual self-identifying as Hispanic
or Latino.

CONCLUSIONS

In this analysis of data pooled from ten ran-
domized, placebo-controlled clinical studies,
sitagliptin ~ treatment of self-identifying
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Table 3 Adverse events summary
Subjects, 7 (%) Sitagliptin, N = 439 Placebo, N = 365 Difference®
With one or more
AEs 262 (59.7) 210 (57.5) 2.1 (= 4.7, 9.0)
Drug-related® AEs 38 (87) 28 (7.7) 1.0 (— 2.9, 4.8)
Serious AEs 13 (3.0) 12 (3.3) — 03 (- 3.0,22)
Serious drug-related® AEs 1(0.2) 1(0.3) — 0.0 (— 13, 1.0
Who died 0 (0) 1(0.3) — 03 (= 15, 0.6)
Who discontinued because of
An AE 7 (1.6) 6 (1.6) — 0.0 (— 2.1, 1.8)
A drug-related® AE 3 (0.7) 2 (0.5) 0.1 (— 14, 1.5)
A serious AE 1(02) 3 (0.8) — 0.6 (— 22,05)
A serious drug-related” AE 1(02) 1(0.3) — 0.0 (= 1.3, L.0)
With AEs of hypoglycemia 38 (8.7) 39 (10.7) —20 (- 63,2.1)
On SU or insulin 33/175 (18.9) 36/155 (23.2) — 4.4 (— 133, 44)
Not on SU or insulin 5/264 (1.9) 3/210 (14) 05 (— 24, 3.1)
Severe® 0 (0) 0 (0) -

SU sulfonylurea

* Difference in %, sitagliptin vs. placebo; estimate (95% CI)

b Assessed by the investigator as related to study drug

¢ Severe hypoglycemia: episode that required assistance, either medical or non-medical. Episodes with a markedly depressed

level of consciousness, a loss of consciousness, or seizure would be classified as having required medical assistance, whether or

not medical assistance was obtained

Hispanic patients with T2D provided clinically
meaningful improvement in glycemic control.
In addition, the safety profile of sitagliptin in
this population of patients was similar to that
previously observed in ethnically mixed patient
populations.
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