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Abstract
Background: The efficacy and safety of once-weekly dipeptidyl peptidase-4 inhibitor (DPP-4i) omarigliptin as monotherapy or add |
on to other antihyperglycemic agents (AHAs) in patients with type 2 diabetes mellitus (T2DM) is unclear.

Methods: PubMed, EMBASE, Cochrane library, and ClinicalTrials.gov were searched from the inception to January 24, 2018.
Randomized controlled trials comparing omarigliptin with placebo or other AHAs in T2DM patients were included in our meta-
analysis. Risk ratio (RR) and mean difference (MD) were used to evaluate the outcomes.

Results: Totally, 11 trials involving 8276 patients were satisfied with our inclusion criteria. Compared with control group, omarigliptin
was associated with a significantly stronger reduction in hemoglobin A1c (HbA1c) (MD 0.38%, 95% confidence interval [CI] [0.18,
0.58], P=.0002) and fasting plasma glucose (MD 0.48mmol/L, 95% CI [0.14mmol/L, 0.82mmol/L], P=.006). Omarigliptin
increased the number of participants who achieved HbA1c < 7.0% compared with control group (RR 2.03, 95% CI [1.38, 2.98],
P=.0003). No significant difference was found in the aspect of adverse events (RR 1.00, 95% CI [0.97, 1.03], P=.99), serious
adverse events (RR 1.02, 95% ClI [0.91, 1.13], P=.75), hypoglycemic events (RR 0.86, 95% CI [0.48, 1.54], P=.61) between
omarigliptin and control group. Omarigliptin has a homologous efficacy and safety background to other AHAs according to the
results of subgroup analysis.

Conclusions: This review revealed that omarigliptin had a favorable efficacy and safety as monotherapy or add on to other AHAs in
treating T2DM patients. It is a superior choice for T2DM patients who have a poor adherence to daily AHAs.

Abbreviations: AEs = adverse events, AHAs = antihyperglycemic agents, Cl = confidence interval, DPP-4i = dipeptidyl
peptidase-4 inhibitor, FPG = fasting plasma glucose, GLP-1s = glucagon-like peptide-1 receptor agonists, HbA1c = hemoglobin
Alc, MD = mean difference, NCT = National Clinical Trial, RCTs = randomized controlled trials, RR = risk ratio, SAEs = serious

adverse events, T2DM = type 2 diabetes mellitus.
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1. Introduction

Diabetes is a worldwide health issue, and the burden of disease is
estimated to increase from 425 to 629 million adults between
2017 and 2045.1% Diabetes can lead to extensive damage to the
microvascular and macrovascular body systems. Proper man-
agement of blood glucose level will delay the progression of the
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underlying metabolic dysfunction and reduce the risk of diabetic
complications.**!

Dipeptidyl peptidase-4 inhibitor (DPP-4i) is a novel series of
oral antihyperglycemic agents (AHAs). DPP-4i decreases blood
glucose of type 2 diabetes mellitus (T2DM) patients by
prolonging the half-time of glucagon-like peptide-1 and
glucose-dependent insulinotropic peptide, gut-derived peptides
which stimulate insulin secretion and decrease glucagon release in
a glucose-dependent manner.! Over the past decade, daily-
dosed DPP-4i have become an established part of AHAs in the
treatment of T2DM.®! However, a substantial proportion people
with T2DM does not take their medication as prescribed.!”>!
Nonadherence and nonpersistence with medications in T2DM
are associated with worse outcomes, including poorer glycemic
control, more complications, and higher overall costs.!”~?!

Omarigliptin is a selective, oral DPP-4i with a half-life that
enables once-weekly dosing."*! The less medication frequency
may contribute to improved compliance and management of
blood glucose level in patients with T2DM. Many studies' ¢!
which had tested the efficacy and safety of omarigliptin
monotherapy or add on to other AHAs in the treatment of
T2DM were published recently. Herein, we conducted a
systematic review and meta-analysis to present an overview of
the efficacy and safety of omarigliptin in patients with T2DM.


mailto:liugq1223@sohu.com
http://creativecommons.org/licenses/by-nc-nd/4.0
http://creativecommons.org/licenses/by-nc-nd/4.0
http://dx.doi.org/10.1097/MD.0000000000011946

Wang et al. Medicine (2018) 97:34

2. Methods and materials

Ethical approval and patient consent are not required, as the
study is a meta-analysis of previously published studies and not
involve direct contact with patients.

We followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement for conducting
a high-quality meta-analysis"”*®! and the Cochrane handbook
guidelines."”! This meta-analysis was registered in PTOSPERO
(CRD42018085310).

2.1. Data source and searching

The databases of PubMed, EMBASE, and Cochrane library were
systemically searched for eligible studies from the inception to
January 24, 2018. We used the combination of following medical
subject heading and free-text terms: diabetes, diabetes mellitus, type
2 diabetes mellitus, DM, T2DM, omarigliptin, marizev, MK-3102,
dipeptidyl peptidase-4 inhibitor, and DPP-4i. To find out newly
developed clinical trials, we searched the Clinical Trials.gov. Finally,
we carried out an additional manual search of the references of
included trials, former meta-analyses, and diabetes-related journals
to identify other newly published and unpublished studies.

2.2, Study selection

Two researchers independently chose eligible studies which were
included in meta-analysis. When there existed a disagreement, they
resolved it by consulting another researcher. Inclusion criteria was
listed as followings: randomized controlled trials (RCTs);
omarigliptin versus placebo or any other AHAs were assessed;
treatment duration > 12 weeks; patients involved were with a
clinical diagnosis of T2DM; at least one of the following outcomes
was reported in trial: reduction in hemoglobin Alc (HbAlc),
reduction in fasting plasma glucose (FPG), number of participants
achieving HbA1c<7.0%, adverse events (AEs), serious adverse
events (SAEs), hypoglycemic events; eligible participants were >18
years of age. Papers were excluded if they are non RCTs; data
published in the form of abstracts, short communications, or brief
reports; trials tested in animals or healthy human subjects; articles
that did not report information of interest; and trials whose
treatment duration was shorter than 12 weeks. If several papers
had been published about 1 trial, the paper which contains more
adequate information was included in our meta-analysis.

2.3. Data extraction

We abstracted the information of included studies in 3 aspects:
the baseline characteristics of included trials and participants, the
basic outcomes, and the quality of included studies. Two
independent researchers extracted the needed information; when
there existed a disagreement, they reached a consensus by
discussing with other researcher. We collected the following
information in each trial: first author, publication year, sample
size, average age, gender ratio, medications in treatment and
control group, National Clinical Trial (NCT) number, treatment
duration, duration of diabetes, and baseline HbAlc. We also
extracted following outcomes in trials: reduction in HbAlc,
reduction in FPG, number of participants achieving HbAlc <
7%, AEs, SAEs, and hypoglycemic events.

2.4. Quality assessment

With the Cochrane Collaboration’s tool, we assessed the risk of
bias in the included studies."'”! The risk of bias was described and
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assessed in 7 specific domains: random sequence generation,
allocation concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome data,
selective reporting, and other bias. The results of these domains
were graded as a “low” risk of bias, a “high” risk of bias, or an
“unclear” risk of bias.

2.5. Statistical analysis

Risk ratio (RR) and 95% confidence interval (CI) were applied to
dichotomous outcomes, whereas mean difference (MD) and 95 %
CI were applied to continuous outcomes. Two-tailed, P <.05 was
considered statistically significant. Statistical heterogeneity was
assessed by Cochrane chi-squared test, P <.10 and I* > 50% was
considered to be significant heterogeneity. Pooled analyses were
conducted using a fixed-effects model, whereas a random-effects
model was applied if there was heterogeneity (P <.10 and I* >
50%). Publication bias was evaluated with Egger test. Subgroup
analysis was performed according to different treatment methods
in control group. All the analyses were conducted with
Revman$.3 software (Nordic Cochrane Centre, Cochrane
Collaboration, 2013) and Stata11.0 (Stata Corp, College Station,
TX).

3. Results

3.1. Search results

The study identification and selection process were summarized
in Fig. 1. Of 128 records identified by initial electronic search, 11
studies!*1%2927] met our inclusion criteria for the final
narrative synthesis with a combined population of 8276 persons
with T2DM. No additional study was identified by manual
search. The characteristics of the included trials and participants
were described in Table 1. All studies were published between
2015 and 2017. The sample size ranged from 203 to 4202. All 11
studies adopted a double-blind design. Only 1 trial™! mostly
involved patients with renal impairment (estimated glomerular
filtration rate <60mL/min per 1.73 m?). Among 11 trials, 9
trialstH15:20-2426.271 compared the efficacy and safety of
omarigliptin with placebo, 3 trials!'®2%2% compared the efficacy
and safety of omarigliptin with other AHAs.

3.2. Risk of bias in included studies and quality of
evidence

The bias assessment of all 11 trials was detailed in Fig. 2. A total
of 8 studies!!*16:20-22:25.261 eyplicitly described the random
sequence generation, mainly by an interactive voice response
system. Eight studies!!*1¢:20-22:25:261 had used unpredicted
methods to generate random sequence which stated a low risk
of allocation concealment process, whereas 3 studies!**%27!
which lack random sequence generation method were regarded
as having an unclear risk of bias in random sequence generation
and allocation concealment. All 11 trials"*~'®*°27! indicated
that they had adopted a double-blind design. Three trials!'¢-*%2°!
did not involve a blinded outcome assessment. There was no trial
that described neither the number of withdrawal nor loss to
follow-up and the reason for these aspects; therefore, all trials
were regarded as having a low risk in this domain. There were 11
studies," 7162027 which had been registered in ClinicalTrials.
gov, and an NCT number was identified. All included studies
were considered to have a low risk of bias in selective reporting,
according to the review of their protocols. One study™®! was
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Figure 1. Flow diagram of trial identification and selection.

The basic characteristics of included studies and participants.

Male, Duration of Baseline Treatment

Trial name NCT Study arms Patients Age, y n (%) diabetes, y HbA1c, % duration, wk

Antonio Chacra2017 NCT01698775 Omarigliptin 12.5mg/25mg 107 65.9+9.4 68 (63.6) 149482 8.3+0.8 54
Placebo 106 64.5+9.7 63 (59.4) 161+8.7 8.3+0.8

Ira Gantz2017-1 NCT01703208 Omarigliptin 25 mg +AHA 2100 63.7+8.5 1461 (69.6) 120+7.6 8.0+£09 90
Placebo + AHA 2102 63.6+8.5 1487 (70.7) 121+8.0 8.0+0.9

Ira Gantz2017-2 NCT01703221 Omarigliptin 25 mg 166 60+11 104 (62.7) 74+55 79+07 52
Sitagliptin 50 mg 165 60+9 115 (69.7) 74+53 8.0+0.8
Placebo 83 61+9 57 (68.7) 8.6+5.1 8.1+0.7

Ira Gantz2017-3 NCT01697592 Omarigliptin 25 mg +AHA 389 61+10 271 (69.7) 9.3+538 8.0+0.7 52
Placebo + AHA 196 61+11 145 (74.0) 9.7+57 8.0+0.7

Ira Gantz2017-4 NCT01814748 Omarigliptin 25 mg 102 38.8+4.7 67 (65.7) 29422 79+08 24
Placebo 101 39.5+45 60 (59.4) 3.3+3.0 8.1+09

Philip Home2017 NCT01717313 Omarigliptin 25 mg 165 57.4+9.2 95 (57.6) 54+38 8.0+0.9 54
Placebo 164 57.0+9.7 97 (59.1) 57+47 81+1.0

R. Ravi Shankar2017 NCT01755156 Omarigliptin 25 mg + metformin 201 57.5+8.1 101 (50.2) 8.2+5.2 8.1+09 104
Placebo + metformin 201 56.8+9.1 102 (50.7) 7.4+56 8.0+0.9

Ronald Goldenberg2016 NCT01841697 Omarigliptin 25 mg + metformin 322 57+10 151 (46.9) 7.0+45 75+08 24
Sitagliptin 100 mg+ metformin 320 58+10 175 (54.7) 75+56 75+0.7

Seung-Hwan Lee2017 NCT01704261 Omarigliptin 25 mg + 154 572+8.4 151 (46.9) 9.8+53 8.5+0.8 24

metformin + sulfonylurea

Placebo + metformin + sulfonylurea 153 58.4+9.4 175 (54.7) 104+55 8.6+0.8

Wayne H.-H. Sheu2015 NCT01217073 Omarigliptin 25 mg 114 551+8.8 69 (60.5) 59452 81+1.0 78
Placebo 114 55.9+8.4 65 (57.0) 5.8+4.6 8.1+09

Yehuda Handelsman2017 NCT01682759 Omarigliptin 25 mg + metformin 376 58+10 203 (54.0) 7.6+51 75+0.8 54
Glimepiride + metformin 375 58+9 211 (56.3) 7.7+49 74+07

AHA =antihyperglycemic agent, C=control group, HbA1c =hemoglobin A1c, n=number of participants, NCT =National Clinical Trial number, T=treatment group.
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Figure 2. Risk of bias graph and summary for included studies.

prematurely terminated and 2 studies'**?*! had seriously

confounding factors in the process of implementation; these
trials were considered high risk in other bias.

3.3. Efficacy outcomes

All outcomes were reported in total and subgroup analysis. We
made subgroup analysis of both efficacy and safety outcomes
according to predefined groups.

Reduction in HbAlc is the primary outcome in this meta-
analysis. Eleven trials!**1%2%27! reported data on reduction in
HbA ¢ (Fig. 3). The pooled evidence showed that compared with
placebo or other AHAs, omarigliptin had further reduced the
level of HbA1lc in T2DM patients (MD 0.38%, 95% CI [0.18,
0.58], P=.0002). There existed a significantly statistical
heterogeneity between included studies (P <.00001, I*=96%).

Information regarding reduction in FPG was reported in
10 trials."*®2°27) The pooled evidence showed that com-
pared with control group, omarigliptin decreased the level of
FPG by 0.48 mmol/L (MD 0.48 mmol/L, 95% CI [0.14 mmol/
L, 0.82 mmol/L], P=.006). Random-effects model was
adopted because there existed a significantly statistical
heterogeneity ~ between  included  studies (P <.00001,
I*=87%) (Fig. 4).

Totally 9 trials reported the outcome of
number of participants achieving HbAlc < 7.0% (Fig. 5). Pooled
evidence indicated that compared with control group, omar-
igliptin increased number of participants achieving HbAlc<
7.0% by 103% (RR 2.03, 95% CI [1.38, 2.98], P=.0003). For
the significantly statistical heterogeneity between included
studies, we adopted random-effects model in the analysis of this
outcome.

[14,16,20,21,23-27]

Experimental Control

—Study or Subgroup Mean SD Total
2.1.1 Placebo controlled
Antonio Chacra2017 077 121 106 044 1.21 106 7.4%
Ira Gantz201701 058 082 2092 016 082 2100 91%
Ira Gantz201702 066 062 166 -013 062 82 BE6%
Ira Gantz201703 082 066 389 -014 078 196 88%
Ira Gantz201704 033 139 102 045 138 101 6.9%
Philip Home2017 049 161 165 01 157 164 73%
R.Ravi Shankar2017 054 105 201 0 105 20 8.4%
Seung-Hwan Lee2017 067 107 153 006 035 153 B86%
Wayne H.-H Sheu2015 057 084 114 -014 084 113 83%
Subtotal (95% CI) 3488 3216 73.5%
Heterogeneity Tau®= 0.07; Chi*= 88,37, df= 8 (P < 0.00001); F=91%
Test for overall effect Z= 582 (P < 0.00001)
2.1.2 Active controlled
Ira Gantz201702 066 062 166 065 062 164 88%
Ronald Goldenberg2016 047 078 322 043 073 320 89%
Yehuda Handelsman2017 03 0B9 375 048 089 375 88%
Subtotal (95% CI) 863 859 26.5%
Heterogeneity Tau®= 0.01; Chi*= 6.98, df= 2 (P= 0.03); F= 71%
Test for overall effect Z= 0.61 (P = 0.54)
Total (95% CI) 4351 4075 100.0%

Heterogeneity: Tau®= 012, Chi*= 266.45, df= 11 (P < 0.00001), P= 96%
Test for overall effect Z= 367 (P = 0.0002)
Test for subaroun differences: Chi*= 25.48. df=1 (P = 0.00001). F= 96.1%
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Figure 3. Individual and summary MD with 95% CI of reduction in HbA1c. Cl = confidence interval, HbA1c = hemoglobin A1c, MD = mean difference.
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Omarigliptin Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
2.3.1 Placebo controlled
Antonio Chacra2017 14 315 106 11 341 106 64%  030[0.581.18) =
Ira Gantz201702 103 122 166 035 118 82 104%  068(0.361.00) e
Ira Gantz201703 14 159 389 04 174 196 106%  1.00[0.71,1.29 .
Ira Ganiz201704 03 283 102 01 282 101 72% 0.20[0.58, 098] LS O
Philip Home2017 07 459 165 01 457 164 58%  0B0[0.39,159 = e=———
R.Ravi Shankar2017 06 217 201 01 217 201 97%  050(0.08092) =
Seung-Hwan Lee2017 11 252 153 02 252 153 87%  090(0.34,1.46) e
Wayne H-H.Sheu2015 1163 114 -03 163 113 97%  1.30[0.88,1.72 WA
Subtotal (95% CI) 1396 1116 68.5%  0.78[0.54,1.02) ke
Heterogeneity. Tau®= 0.05; Chi*=13.38, df= 7 (P = 0.06); F= 48%
Test for overall effect Z=6.32 (P = 0.00001)
2.3.2 Active controlled
Ira Gantz201702 103 122 166 115 1.21 164 107% -0.12[-0.38,0.14) |
Ronald Goldenberg2016 08 183 322 05 183 320 106%  0.30(0.02,058) e
Yehuda Handelsman2017 01 247 375 05 247 375 102% -0.40[-0.75,-0058) T
Subtotal (95% CI) 863 859 J1.5% -0.06[-044,0.32) ’
Heterogeneity. Tau®= 0.09, Chi*= 9.88, df= 2 (P = 0.007); F= 80%
Testfor overall effect Z=032 (P=0.75)
Total (95% C1) 2259 1975 1000%  048[0.14,082] e
Heterogeneity. Tau = 0.26; Chi*= 75.54, df= 10 (P < 0.00001); = 87% = ; 1 3

Test for overall effect Z=2.75 (P = 0.006)

Testfor subaroun differences: Chi*=13.31.df=1(P=0.0003). F= 92.5%

Figure 4. Individual and summary MD with 95% ClI of reduction in FPG. Cl = confidence interval, FPG =fasting plasma glucose, MD = mean difference.
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Omarigliptin Control Risk Ratio Risk Ratio
Study or Subaroup Events Total Events Total Weight M-H. Random. 95% Cl M-H. Random. 95% CI
2.4.1 Placebo controlled
Antonio Chacra2017 29 106 20 106 9.8% 1.45 [0.88, 2.40) T
Wayne H-H.Sheu2015 3/ 114 25 113 10.2% 1.51(0.98, 2.32) e
R.Ravi Shankar2017 7% 201 38200 10.7% 2.00 [1.43, 2.80) i
Philip Home2017 60 165 27 164 104% 2.21[1.48,3.29) =
Seung-Hwan Lee2017 3% 153 7 153 7.9% 5.14(2.36,11.20] =
Ira Gantz201702 78 166 6 82 78% 6.42(2.92,14.11) —
Ira Gantz201703 168 389 10 196 9.0% 8.46(4.58, 15.65] e
Subtotal (95% CI) 1294 1015  65.8% 2.92[1.78,4.79] R 4
Total events 485 133
Heterogeneity, Tau®= 0,36; Chi*= 40.39, df= & (P < 0.00001); F= 85%
Test for overall effect: Z= 4.25 (P < 0.0001)
24.2 Active controlled
Yehuda Handelsman2017 179 375 218 375 115% 0.82[0.72,0.84] -
Ronald Goldenberg2016 175 322 168 320 11.5% 1.04[0.90,1.20) o
Ira Gantz201702 78 166 62 164 11.1% 1.24 [0.96, 1.60] [
Subtotal (95% CI) 863 859 34.2% 1.00 [0.80, 1.25] ¢
Total events 432 448
Heterogeneity: Tau?= 0.03; Chi*= 10.06, ¢f= 2 (P = 0.007); F= 80%
Testfor overall effect Z= 0.01 (P =1.00)
Total (95% CI) 2157 1874 100.0% 2.03[1.38, 2.98] e
Total events 97 581
Heterogeneity: Tau® = 0.33; Chi#= 147.13, df= 9 (P < 0.00001); F= 94% 0 o u: A i 110 1afn

risk ratio.

Test for overall effect: Z=3.61 (P = 0.0003)
Testfor subaroun differences: Chi*=15.10.df=1 (P=0.0001). F=93.4%

Figure 5. Individual and summary RR with 95% CI of number of participants achieving HbA1c < 7.0%. Cl = confidence interval, HbA1c = hemoglobin A1c, RR =

Favours [experimental] Favours [control]
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Omarigliptin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.5.1 Placebo controlled
Antonio Chacra2017 70 106 74 106 28% 095[0.79,1.14] -
Ira Gantz201701 1605 2092 1583 2100 607%  1.02([0.98 1.05) By
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Philip Home2017 69 165 82 164 32%  084[066,1.08] i
R.Ravi Shankar2017 83 M 83 201 32% 1.00[0.79,1.26] oy
Seung-Hwan Lee2017 88 153 43 153 1.7% 205[153,273 e
Wayne H-H.Sheu2015 3/ 114 3B 113 14% 1.08[0.74,1.57] T
Subtotal (95% CI) 3488 3216 83.0% 1.02[0.98, 1.05)
Total events 2295 2106
Heterogeneity: Chi*= 33.16, df=8 (P < 0.0001), F=76%
Testfor overall effect. Z=1.04 (P=0.30)
2.5.2 Active controlied
Ira Gantz201702 83 166 81 164  31%  1.01[0.81,1.26) T
Ronald Goldenberg2016 17 312 130 320 50% 089[0.74,1.09) =
Yehuda Handelsman2017 205 315 231 375 89%  089[0.79,1.00] -
Subtotal (95% CI) 863 859 17.0% 0.91[0.83,1.00] 4
Total events 405 442
Heterogeneity. Chi*=1.12,df= 2 (P=057), F=0%
Test for overall effect Z=1.89 (P = 0.06)
Total (95% CI) 4351 4075 100.0%  1.00 [0.97,1.03]
Total events 2700 2548
Heterogeneity: Chi*= 38.65, df= 11 (P < 0.0001), F=72% :U 0 011 1 1?0 1DD=

Test for overall effect. Z= 0.01 (P=0.99)
Test for subaroun differences: Chi*= 4.55. df=1 (P=0.03). F=78.0%

Favours [experimental] Favours [control]

Figure 6. Individual and summary RR with 95% CI of adverse events. Cl = confidence interval, RR = risk ratio.

3.4. Safety outcomes

The safety endpoints were AEs, SAEs, and hypoglycemic events.
Totally 11 trials™ %2271 reported values on AEs. As shown in
Fig. 6, there was no significant difference in the risk of AEs
between omarigliptin and control group (RR 1.00, 95% CI[0.97,
1.03], P=.99). All 11 trials!**"1*2%27T had reported information
regarding SAEs (Fig. 7). The pooled evidence indicated that
compared with control group, omarigliptin led to a slightly
increase in this domain (RR 1.02, 95% CI [0.91, 1.13], P=.75).
The hypoglycemic events was available on 10 trials!'*16-21-27];
the hypoglycemic events in omarigliptin are not more than that in
control group (RR 0.86, 95% CI [0.48, 1.54], P=.61) (Fig. 8).

3.5. Subgroup analysis and publication bias

By dividing control group into placebo-controlled group and
active-controlled group, we made subgroup analysis of all 6
outcomes. Compared with other AHAs, omarigliptin had similar
results in reduction in HbAlc (MD —0.04%, 95% CI [-0.18,
0.09], P=.54), reduction in FPG (MD —0.06 mmol/L, 95% CI
[-0.44 mmol/L, 0.32 mmol/L], P=.75), and the number of
participants achieving HbA1c<7.0% (RR 1.00, 95% CI [0.8,
1.25], P=1.00). Patients in omarigliptin group had a stronger
reduction HbAlc (MD 0.55%, 95% CI [0.36, 0.73], P
<.00001), FPG (MD 0.78 mmol/L, 95% CI [0.54 mmol, 1.02
mmol], P<.00001), and more participants achieving HbAlc <
7.0% (RR 2.92, 95% CI [1.78, 4.79], P<.0001) compared to
patients in placebo-controlled group. No difference was found in
the incidence of AEs (RR 1.02,95% CI[0.98, 1.05], P=.30) and
SAEs (RR 1.00, 95% CI [0.90, 1.12], P=.96) between

omarigliptin and placebo-controlled group, and omarigliptin
slightly increased the risk of hypoglycemic events (RR 1.14, 95%
CI[1.03,1.27], P=.01). All outcomes of subgroup analysis were
listed in Table 2.

All results of publication bias for each outcome were listed in
Table 3. Except for the funnel plot of number of participants
achieving HbA1c <7.0% (Egger test: P=.002), all funnel plot did
not reveal any asymmetry in any other outcomes.

4. Discussion

The meta-analysis of 8276 participants provided evidence about
the efficacy and safety of omarigliptin in treating patients with
T2DM. This meta-analysis confirmed that patients treated with
omarigliptin had a significantly greater reduction in HbA1c, FPG,
and a significantly stronger increase in the number of participants
achieving HbA1c <7.0% than patients treated with placebo or
other AHAs. Pooled evidence indicated that there was no
significant difference between omarigliptin and control group in
terms of AEs, SAEs, and hypoglycemic events. In the subgroup
analysis of placebo-controlled or active-controlled trials, we
found that compared with placebo, omarigliptin had significantly
reduced the level of HbAlc, FPG, and increased the number of
participants achieving HbA1lc < 7.0%. Omarigliptin had similar
effects in HbAlc level, FPG level, number of participants
achieving HbA1c<7.0%, the prevalence of AEs, SAEs, and
hypoglycemic events when compared with other AHAs.
Diabetes is a metabolic disease, mainly manifested as chronic
hyperglycemia, abnormal metabolism of serum lipids and
protein, whose complications seriously affect the quality of life
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Figure 7. Individual and summary RR with 95% Cl of serious adverse events. Cl = confidence interval, RR = risk ratio.
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Summary of subgroup analyses for type 2 diabetes mellitus patients.

Statistical method RR/MD (95% ClI) P for interaction

Outcomes Subgroup Included studies  Included patients
Reduction in HbA1c Placebo controlled 9 6704
Active controlled 3 1722
Reduction in FPG Placebo controlled 8 2512
Active controlled 3 1722
Number of participants Placebo controlled 7 2309
achieving HbA1c <7.0%
Active controlled 3 1722
Adverse events Placebo controlled 9 6704
Active controlled 3 1722
Serious adverse events Placebo controlled 9 6704
Active controlled 3 1722
Hypoglycemic events Placebo controlled 8 6456
Active controlled 2 1392

MD (-V, random, 95% Cl) 0.55 (0.36, 0.73) <.00001
MD (-V, random, 95% C)  —0.04 (—0.18, 0.09)
MD (-V, random, 95% Cl) 0.78 (0.54, 1.02) 0003
MD (-V, random, 95% C)  —0.06 (—0.44, 0.32)
RR (M-H, random, 95% C)  2.92 (1.78, 4.79) 0001
RR (M-H, random, 95% Cl) 1.00 (0.8, 1.25)
RR (M-H, random, 95% C)  1.02 (0.98, 1.05) 03
RR (M-H, fixed, 95% Cl) 0.91 (0.83, 1.00)
RR (M-H, fixed, 95% Cl) 1.00 (0.90, 1.12) 35
RR (M-H, fixed, 95% Cl) 1.26 (0.79, 2.02)
RR (M-H, fixed, 95% Cl) 114 (1.03, 1.27) 12
RR (M-H, random, 95% C)  0.38 (0.09, 1.53)

Cl=confidence interval, FPG=fasting plasma glucose, HbA1c=hemoglobin A1c, MD=mean difference, RR=risk ratio.

of diabetic patients. Among all complications of diabetes, foot
ulcers occupied the primary cause in the hospitalization of
diabetic patients, and approximately 20% to 40% medical
resources were used in the treatment of diabetic foot ulcers.*%%°!
Nevertheless, related studies have shown that the incidence of
diabetic foot ulcers was increasing at an annual rate of 5.8%.
About 15% of these patients suffer from amputation, which not
only reduces the quality of life, but also shortens their lifespan.>”!
Recently, several studies’®' 3! had justified that DPP-4i might
diminish scar formation by blocking DPP-4 activity. Long et al'?!
found that DPP-4i can improve diabetic wound healing by
promoting the migration and epithelial-mesenchymal transition
of keratinocytes in diabetic mice. Long et al®*¥! also conducted a
randomized clinical trial involving 67 patients with type 2
diabetes to further confirm the effects of DPP-4i on diabetic
wound healing. The results indicated that DPP-4i accelerated
diabetic wound healing at different phases of the wound repair
process. All of these findings support the application of DPP-4i in
the treatment of diabetic patients with ulcers.

Incretin-based therapies include glucagon-like peptide-1 re-
ceptor agonists (GLP-1s) and DPP-4i. GLP-1s and DPP-4i both
directly and indirectly strengthen the function of glucagon-like
peptide-1 which stimulates insulin secretion and decreases
glucagon release in a glucose-dependent manner.”! Elashoff
et al®¥ reported that increased risks of both pancreatitis and
pancreatic cancer were associated with the use of incretin drugs.
Meta-analysis conducted by Wang et al’®’! included 79,971
T2DM patients of 33 trials; the results showed that the overall
pancreatitis risk was not increased in the incretin group
compared with the control group (odds ratio 1.12, 95% CI

Results of P value for Egger test.

Outcomes Included studies P for Egger test
Reduction in HbA1c 11 .848
Reduction in 2 h PMG 5 837
Reduction in FPG 10 .268
Number of participants achieving HbA1c < 7.0% 9 .002
Serious adverse events 11 871
Adverse events 11 625
Hypoglycemic events 10 481

FPG = fasting plasma glucose, HbA1c = hemoglobin Alc, PMG = postmeal plasma glucose.

[0.85, 1.47]). All 11 included trials concerning omarigliptin
referred to the information on pancreatitis, and we analyzed the
risk of pancreatitis in these trials. The outcome indicated that
there was no difference in the risk of pancreatitis between
omarigliptin and control group (RR 0.78, 95% CI [0.29, 2.09]);
this result was in accordance with the conclusions obtained by
Wang et al.?%!

The issue of nonadherence to AHASs is an enormous challenge
in T2DM patients.!®***) Nonadherence and nonpersistence with
medications in T2DM are associated with worse outcomes,
including poorer glycemic control, more complications, and
higher overall costs.”'2! Mody et al'*”! had discovered that long-
acting AHAs like dulaglutide had a good adherence and
improved all selected glycemic control metrics such as mean
HbAlc, proportion of patients with HbAlc<7%. At present,
once-weekly DPP-4i like omarigliptin and trelagliptin and GLP-
1s like albiglutide, dulaglutide, and exenatide had been
developed, which can overcome the challenge of nonadherence
to long-term medication to some degree.?”3%31 This series of
long-acting AHAs may contribute to improve the degree of blood
glucose control in T2DM.

To the best of our knowledge, there is 1 recently published
meta-analysis'**! which has mentioned the efficacy and safety of
once-weekly DPP-4i for T2DM patients. They also recommended
omarigliptin for T2DM which is consistent with our results.
Compared with this analysis, first we focused on the efficacy and
safety of omarigliptin as monotherapy or add on to other AHAs
in patients with T2DM. Second, we included 8276 patients in 11
trials which are far more than 5173 patients they have included in
omarigliptin’s study. Third, the quality of the all included studies
in our meta-analyses were assessed with Cochrane Collabora-
tion’s tool, whereas overall risk of bias was unclear in most
studies which were included in analysis conducted by Stoimenis
et al.™® Moreover, we have made subgroup analysis for
omarigliptin according to different treatment methods in control
group (placebo-controlled and active-controlled).

Cardiovascular safety is an important safety index which was
required to be tested by US Food and Drug Administration for new
therapies. Gantz et all’! had tested the cardiovascular safety of
omarigliptin in 4202 patients with T2DM. The results indicated
that compared with placebo, omarigliptin did not increase the risk
of major adverse cardiovascular safety event (the composite of
cardiovascular death, nonfatal myocardial infarction, and nonfa-
tal stroke) and hospitalization for heart failure, which are
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consistent with daily DPP-4 inhibitors. Therefore, omarigliptin is
generally well tolerated in patients with T2DM and established
cardiovascular disease in terms of cardiovascular safety.

Patients in 7 studies!'>!62%21:24=2¢1 oyt of all 11 included
studies!'*71%29-271 ysed other kinds of antidiabetic drugs except
for omarigliptin. Meformin, sulfonylurea, sitagliptin, pioglita-
zone, and sodium-glucose co-transporter 2 inhibitors were major
hypoglycemic drugs used in T2DM patients included in our
study. For different hypoglycemic mechanisms, when combined
with omarigliptin, meformin, sulfonylurea, pioglitazone, and
sodium-glucose co-transporter 2 inhibitors usually have better
efficacy than they use alone in T2DM patients.

We noted several limitations in this study. First, the power of
our analysis may be restricted because of the limited study
numbers and population sizes. Second, Ira Gantz201701"% is a
large trial which account about 50% of participants in the meta-
analysis, therefore its results drove much of the findings. Third,
there was significant heterogeneity in some outcomes. Our
research is a study-level meta-analysis; studies varied in relation
to the study population, combined treatment method, and
treatment duration. All of these confounding factors may
contribute to heterogeneity in some outcomes. Finally, only
published data were included, which may lead to a reporting bias
by overestimating the effect of omarigliptin. This study also had
some advantages. The general quality of the included trials was
good. Furthermore, this is the first meta-analysis which has
evaluated the efficacy and safety of once-weekly DPP-4i
omarigliptin in T2DM patients.

In conclusion, omarigliptin had a favorable efficacy and safety
as monotherapy or add on to other AHAs in treating T2DM
patients. It maybe a superior choice for T2DM patients who have
a poor adherence to daily AHAs or T2DM patients with ulcers.
Omarigliptin has obviously better efficacy than placebo and
similar safety profile to placebo. Omarigliptin is noninferior to
other AHAs in improving glycemic control and is generally well
tolerated.
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