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In vivo studies suggest that arrhythmia risk may be greater with less selective dipeptidyl
peptidase-4 inhibitors, but evidence from population-based studies is missing. We aimed to
compare saxagliptin, sitagliptin, linagliptin with regard to risk of sudden cardiac arrest (SCA)/
ventricular arrhythmia (VA). We conducted high-dimensional propensity score (hdPS) matched,
new-user cohort studies. We analyzed Medicaid Optum Clinformatics separately. We identified
new users of saxagliptin, sitagliptin (both databases), linagliptin (Optum only). We defined
SCA/VA outcomes using emergency department inpatient diagnoses. We identified then controlled
for confounders via a data-adaptive, hdPS approach. We generated marginal hazard ratios (HRs)
via Cox proportional hazards regression using a robust variance estimator while adjusting for
calendar year. We identified the following matched comparisons: saxagliptin vs. sitagliptin (23,895
vs. 96,972) in Medicaid, saxagliptin vs. sitagliptin (48,388 vs. 117,383) in Optum, linagliptin

vs. sitagliptin (36,820 vs. 78,701) in Optum. In Medicaid, use of saxagliptin (vs. sitagliptin)

was associated with an increased rate of SCA/VA (adjusted HR (aHR), 2.01, 95% confidence
interval (CI) 1.24-3.25). However, in Optum data, this finding was not present (aHR, 0.79, 95% CI
0.41-1.51). Further, we found no association between linagliptin (vs. sitagliptin) SCA/VA (aHR,
0.65, 95% CI 0.36-1.17). We found discordant results regarding the association between SCA/VA
with saxagliptin compared with sitagliptin in two independent datasets. It remains unclear whether
these findings are due to heterogeneity of treatment effect in the different populations, chance, or
unmeasured confounding.

The use of dipeptidyl peptidase-4 (DPP-4) inhibitors (e.g., sitagliptin saxagliptin) has
increased substantially since their approval by the US Food Drug Administration (FDA)

in 2006.1 As add-on therapy in patients with type 2 diabetes, DPP-4 inhibitors have
moderate glucose-lowering potency, low risk of hypoglycemia, a neutral effect on body
weight.? Despite sharing a common mechanism of action, preclinical studies suggested that
the risk of adverse cardiac outcomes may be greater with less selective DPP-4 inhibitors
(i.e., drugs demonstrating off-target inhibition of other DPP-4 family enzymes), such

as saxagliptin.3# Animal studies found no association between sitagliptin or linagliptin
electrocardiographic QTc interval prolongation.#-® However, in cardiomyocytes guinea pig
hearts, saxagliptin aggravated pre-existing cardiac dysfunction leading to systolic diastolic
dysfunction, reduced contractile force, QTc prolongation.# Prolongation of the QT interval
can predispose patients to a potentially life-threatening ventricular arrhythmia (VA) leading
to sudden cardiac arrest (SCA).”

Despite advances in diabetes treatment, SCA remains a major cause of mortality in

patients with type 2 diabetes.8-11 In 2008, the FDA mated that manufacturers of new
antihyperglycemic drugs conduct postmarketing cardiovascular outcomes trials. Although
several cardiovascular end points have since been evaluated, none of these trials examined
SCA as a st-alone end point. Further, whereas prior observational studies have evaluated
differences in the risk of cardiovascular diseases heart failure among DPP-4 inhibitors,
none assessed differences in the SCA risk.12-15 A recent statement by the American

Heart Association emphasizes the identification of drug-induced arrhythmia to reduce
cardiovascular risk to increase awareness among clinicians patients.1® An assessment of the
comparative safety of DPP-4 inhibitors regarding risk of SCA using population-based data
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may provide evidence to inform treatment selection in clinical practice. Therefore, we aimed
to assess the comparative safety of individual DPP-4 inhibitors with respect to SCA/VA.

METHODS

Data source

We used healthcare data of > 70 million beneficiaries from the US Medicaid programs of
California, Florida, New York, Ohio, Pennsylvania during 2008-2012 (data from 2008 were
used to ascertain baseline covariates only). The administrative database records enrollment,
demographics (e.g., age race), outpatient, emergency, inpatient, long-term care encounters,
nonhospital prescription drug dispensings. Because ~ 15% of Medicaid patients are dually
enrolled in Medicare, we supplemented the dataset with Medicare enrollment claims of
dual enrollees to more completely capture their health experience.1”18 We then linked both
datasets to the US Social Security Administration Death Master File to ascertain dates

of death. In addition, we used commercial data from Optum’s de-identified Data Mart
Database 2008-2019 (data from 2008 were used to ascertain baseline covariates only).

The administrative database includes de-identified individual-level data on enroliment,
demographics, outpatient, emergency, inpatient, other encounters, nonhospital prescription
drug dispensings, laboratory data (the latter for a subset of beneficiaries). The study was
approved by the University of Pennsylvania Institutional Review Board. The study design
analysis plan were set a priori.

Study population

In Medicaid data, we performed a new user cohort study of persons who had > 1
prescription dispensing for a DPP-4 inhibitor (i.e., sitagliptin saxagliptin) from January

1, 2009, to December 31, 2012. Because saxagliptin was introduced in 2009, we

excluded sitagliptin users from earlier years as potential matches to avoid using historical
comparators.® Similarly, in Optum data, we performed a new user cohort study of persons
who had = 1 prescription dispensing for saxagliptin vs. sitagliptin from January 1, 2009, to
June 30, 2019, for linagliptin vs. sitagliptin from January 1, 2012 (linagliptin was approved
in May 2011), to June 30, 2019. We were unable to examine linagliptin in Medicaid because
the dataset ended in 2012. The study cohorts included new users of DPP-4 inhibitors (i.e.,
devoid of a prior DPP-4 dispensing during a 12-month lookback period) with at least 365
days of continuous enrollment prior to treatment initiation (i.e., lookback period), aged
30-75 years, with no diagnosis in any setting of SCA or VA during the lookback period

to minimize the inclusion of recurrent events. The date of the first eligible prescription

was assigned as the cohort entry date. We excluded persons younger than 30 years of

age because SCA rarely occurs in this age group is unlikely to result from prescription
drug exposure.20 We excluded persons older than 75 years of age to minimize concern for
high-risk comorbidities associated with SCA that may serve as competing events.2!

Exposure ascertainment

We identified new users of DPP-4 inhibitors using pharmacy dispensings. Persons were
considered exposed as long as they continued to refill their prescriptions. Follow-up ended
on the first of the following: (i) a gap between DPP-4 dispensings exceeding 15 days,
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because drug-induced proarrhythmic effects are expected to diminish rapidly after treatment
discontinuation; (ii) date of dispensing of a drug with a known risk of torsade de pointes
(TdP)22; (iii) date of dispensing of a DPP-4 inhibitor different than that upon cohort entry;
(iv) an outcome of interest (SCA or VA); (v) non-outcome SCA/VA diagnosis (i.e., SCA/VA
that did not meet the outcome definition listed below); (vi) date of death (available for
Medicaid data only); (vii) disenrollment; or (viii) end of study period. Person-time during
nonevent hospitalization was excluded to minimize the bias arising from the absence of
information on medications dispensed during hospitalization.23

Outcome ascertainment

We identified outpatient-originating SCA/VA events (Table S1) using previously validated
International Classification of Diseases (ICD) codes first-listed emergency department
principal inpatient discharge diagnosis codes. This algorithm was validated in a Medicaid
population had a positive predictive value (PPV) = 85%.24 We did not consider SCA/VA
events reported on death certificates or those occurring during hospitalization because:

(i) the PPV of causes of death on death certificates are particularly poor in identifying
SCAZ>:28: (ji) inpatient drug exposure is not recorded in most claims databases.23

Statistical analysis

We used a semi-automated data-adaptive high dimensional propensity score (hdPS) method
to reduce the potential for confounding by indication.2”:28 We included nine data dimensions
in the algorithm. Within each data dimension, we selected the top 200 most prevalent
covariates, including diagnostic, procedural, or dispensed medications, along with the
following predefined covariates which were forced into the model: (i) demographics; (ii)
measures of intensity of healthcare utilization; (iii) risk factors or medications associated
with increased risk of SCA (e.g., drugs with TdP risk?#; Tables S2, S3).

Using the Bross formula, we ranked confounders based on their potential for bias by
examining the prevalence of each confounder their association with exposure outcome.2°
Then, we selected the top 500 empiric covariates to be included in the propensity score
(PS) estimation. We used a logistic regression model to calculate PS defined as persons’
predicted probability of receiving saxagliptin vs. sitagliptin (both databases) linagliptin vs.
sitagliptin (Optum only). We used 1: up to 5 matching without replacement based on hdPS
within 0.2 SDs of the logit of the PS. We assessed the balance between users using absolute
stardized differences.3% We plotted Kaplan-Meier curves compared their equality using a
stratified log-rank test.3 We generated marginal hazard ratios (HRs) via Cox proportional
hazards regression using a robust variance estimator while adjusting for calendar year.31:32
We assessed proportional hazards assumptions by including an interaction term of exposure
by time.

We conducted several sensitivity analyses including: (i) limiting follow-up to 30 days; (ii)
accounting for variable ratio matching using weighting; (iii) decreasing the permissible
gap between contiguous dispensings; (iv) excluding persons with a history of SCA/VA; (v)
excluding empiric covariates from the hdPS thought to be strong correlates of exposure
but not associated with the outcome; (vi) examining dose-response relationships; (vii)
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omitting the censoring criterion for drugs with a “known TdP risk”; (viii) using a competing
risk model with death as the competing event (Medicaid only; Table S4). Because no

prior preclinical study reported an association between linagliptin SCA/VA, we examined
linagliptin (vs. sitagliptin vs. saxagliptin) in a sensitivity analysis.

We also evaluated fatal events (i.e., sudden cardiac death or fatal VA) by requiring death
on the same day or the day after the SCA/VA diagnosis. In subgroup analyses, using

Cox proportional hazard models, we examined whether differential effects existed between
individual DPP-4 inhibitors risk of SCA/VA by concomitant use of drugs that inhibit
transport or hepatic CYP450-based metabolism of DPP-4 inhibitors, concomitant use of
drugs with a “known risk of TdP,”22 other potentially high-risk subgroups (e.g., age heart
failure). We assessed the potential for effect modification by including an interaction term
of exposure each variable in the primary models. To ensure covariate balance, we performed
matching again within each subgroup analysis. To account for multiple testing in subgroup
analyses, we used Bonferroni adjustment, which considered results statistically significant
if the corresponding Pvalue was < a (i.e., 0.05) / nwhere 1= total number of subgroup
analyses.33 We also calculated the E-value to assess the potential effect of unmeasured
confounding. The E-value provides the minimum needed strength of association among an
unmeasured confounder, exposure, study outcome necessary to move the observed effect
estimates to the null value of 1, conditional on measured confounders included in the hdPS
model (https://mmathur.shinyapps.io/evalue/).3* All analyses were conducted using SAS
version 9.4 (SAS Institute Inc., Cary, NC).

Role of the funding sources

RESULTS

Neither the American Diabetes Association nor the National Institutes of Health had a role
in the study’s conduct or interpretation.

Description of study cohorts

Medicaid database (saxagliptin vs. sitagliptin).—We identified 23,902 new users of
saxagliptin 150,460 new users of sitagliptin meeting inclusion criteria (Table 1). The hdPS
model included a total of 564 covariates, of which 64 were prespecified 500 empirically
identified (Table S5). We matched 23,895 saxagliptin users to 96,972 sitagliptin users.

The distribution of PS before after matching is illustrated in Figure S1. After matching,
demographics clinical characteristics were well balanced (absolute stardized differences of <
0.1 between groups) including female sex (61% vs. 61%), presence of comorbidities, such
as heart failure (10% vs. 10%), kidney disease (19% vs. 19%), hypoglycemia (2% vs. 2%),
baseline use of medications, such as insulin (12% vs. 12%), metformin (40% vs. 40%),
sulfonylureas (27% vs. 28%; Table 2). The median follow-up time was 52 days (5th, 95th
percentile, 1, 384 days) for saxagliptin users 68 days (1, 456 days) for sitagliptin users.

Optum database (saxagliptin vs. sitagliptin).—We identified 49,024 new users of
saxagliptin 164,906 new users of sitagliptin (Table 1). The hdPS model included a total
of 576 covariates with 76 prespecified 500 empirically identified (Table S6). We matched
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48,388 saxagliptin users to 117,383 sitagliptin users. The distribution of PS before after
matching is illustrated in Figure S2. After matching, demographics clinical characteristics
were well-balanced, including female sex (45% vs. 45%), presence of comorbidities, such

as heart failure (5% vs. 6%), kidney disease (18% vs. 19%), hypoglycemia (0.4% vs.

0.4%), baseline use of medications, such as insulin (6% vs. 6%), metformin (31% vs. 28%),
sulfonylureas (19% vs. 19%; Table 2). The median follow-up time was 79 days (8, 546 days)
for saxagliptin users 76 days (6, 474 days) for sitagliptin users.

Optum database (linagliptin vs. sitagliptin).—We identified 43,080 new users of
saxagliptin 109,635 new users of sitagliptin (Table 1). The hdPS model included a

total of 575 covariates with 76 prespecified 499 empirically identified (Table S7). We
matched 36,820 linagliptin users to 78,701 sitagliptin users. The distribution of PS

before after matching is illustrated in Figure S3. After matching, persons’ demographics
clinical characteristics were well-balanced, including female sex (46% vs. 47%), presence
of comorbidities, such as heart failure (9% vs. 9%), kidney disease (28% vs. 27%),
hypoglycemia (0.5% vs. 0.5%), baseline use of medications, such as insulin (10% vs. 9%),
metformin (31% vs. 28%), sulfonylureas (17% vs. 17%). The median follow-up time was 75
days (7, 469 days) for linagliptin users 75 days (5, 428 days) for sitagliptin users.

Rate of SCA/VA with saxagliptin vs. sitagliptin

Medicaid database.—Figure 1a presents the Kaplan-Meier curve comparing the rate of
SCA/VA hetween saxagliptin sitagliptin users in the matched cohort in Medicaid data. In
the matched cohort, we identified 26 SCA/VA events among saxagliptin users (3.7 per

1,000 person-years) vs. 55 among sitagliptin users (1.6 per 1,000 person-years). In the Cox
regression model, use of saxagliptin was associated with a higher rate of SCA/VA compared
with sitagliptin (adjusted HR (aHR), 2.01, 95% confidence interval [CI] 1.24-3.25; Table 3).

Optum database.—Figure 1b presents the Kaplan-Meier curve comparing the rate of
SCA/VA between saxagliptin sitagliptin users in the matched cohort in Optum data. In the
matched cohort, we identified 13 SCA/VA events among saxagliptin users (0.6 per 1,000
person-years) compared with 34 among sitagliptin users (0.8 per 1,000 person-years). In
the Cox regression model, the association between saxagliptin (vs. sitagliptin) SCA/VA was
consistent with the null (aHR, 0.79, 95% CI 0.41-1.51; Table 3).

Figure 1c presents the Kaplan-Meier curve comparing the rate of SCA/VA between
linagliptin sitagliptin users in the matched cohort in Optum data. In the matched cohort, we
identified 15 SCA/VA events among linagliptin users (1.1 per 1,000 person-years) compared
with 43 among sitagliptin users (1.6 per 1,000 person-years). In the Cox regression model,
the association between linagliptin (vs. sitagliptin) SCA/VA was consistent with the null
(aHR, 0.65, 95% CI 0.36-1.17; Table 3).

Sensitivity subgroup analyses

Results from sensitivity analyses in both databases were similar to primary findings,
including when accounting for variable ratio matching using weighting, limiting follow-up
to 30 days, changing the permissible gap between contiguous dispensings to 7 days 30
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days, excluding persons with a prior SCA/VA diagnosis, excluding covariates from the hdPS
thought to be strong correlates of exposure but not associated with the outcome, examining
a competing risk model with death as the competing event (Medicaid only; Table S8). We
did not identify any dose-response relationships. We further found null associations when
examining other DPP-4 inhibitors, including linagliptin saxagliptin (vs. sitagliptin; aHR,
0.65; 95% CI 0.37-1.16), linagliptin (vs. saxagliptin; aHR, 0.92, 95% CI 0.36-2.38). None
of the stratified analyses by subgroups demonstrated heterogeneity of treatment effect after
adjusting for multiple testing. The E-value corresponding to the lower bound for SCA/VA
in Medicaid database was 1.79 (E-value for the point estimate, 3.43; Figure S4). Thus, the
observed CI for SCA/VA could be moved to include the null by an unmeasured confounder
that was associated with both DPP-4 inhibitors SCA/VA by a risk ratio of 1.79-fold each.

DISCUSSION

In these population-based analyses conducted in two independent databases, we observed
discordant findings for associations of individual DPP-4 inhibitors SCA/VA. Our analysis in
the Medicaid population, with a smaller number of patient-years of observation (7,096 for
saxagliptin vs. 33,470 for sitagliptin) suggested a higher rate of SCA/VA with saxagliptin
(vs. sitagliptin; aHR, 2.01, 95% CI 1.24-3.25). However, the results in the larger Optum
dataset (20,239 patient-years for saxagliptin vs. 44,247 for sitagliptin) differed (aHR, 0.79;
95% CI 0.41-1.51).

DPP-4 inhibitors are widely used as an add-on to metformin because of their neutral effect
on body weight low risk of hypoglycemia.1:3538 Their overall cardiovascular safety has
been documented in specific cardiovascular outcome trials for each of the agents in the
class. However, there is uncertainty as to whether saxagliptin might be associated with

an increase in hospitalization for heart failure.13-15 Although studies have evaluated other
cardiovascular outcomes, including stroke, myocardial infarction, cardiovascular mortality,
none have assessed the risk of SCA/VA.121537 SCA remains a major concern in patients
with type 2 diabetes.38 Nearly 80% of SCAs occur at home, despite improvement in
cardiopulmonary resuscitation procedures, the survival rate after SCA remains low (8-
18%).39

Our investigation of the association between individual DPP-4 inhibitors the risk

of SCA/VA was motivated by the differential effect of DPP-4 inhibitors on QTc
prolongation observed in some animal model studies*40 but not others.#! For example,
in cardiomyocytes, saxagliptin impaired the Ca2*/calmodulin-dependent protein kinase

11 (CaMKI1)-phospholamban (PLB)-sarcoplasmic reticulum Ca2*-ATPase 2a axis protein
kinase C (PKC) activity leading to impairment in cardiac contractility.#4% Additionally,
unlike sitagliptin or linagliptin, /n vitro ex vivo studies linked saxagliptin to cardiac
dysfunction, heart failure, QTc prolongation.*7:49 Activation of the sympathetic nervous
system degradation of multiple chemokines of stromal cell-derived factor-1 (SDF-1) can
adversely affect both cardiac structure function.*2

There are several potential explanations for the discordant findings of saxagliptin vs.
sitagliptin SCA/VA between Medicaid Optum including differences in: data availability;
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formulary restrictions; patient populations. For instance, laboratory values were available
for a subset of beneficiaries in Optum but not Medicaid data. However, differences in data
availability are unlikely to explain the discordant findings given that: (i) laboratory values
were available for < 30% of beneficiaries in Optum data; (ii) Medicaid data included some
information on selected demographics, such age, sex, race, geographic location; (iii) our
examination of the E-value showed a risk ratio of 3.43 suggesting that our observed HRs for
the risk of SCA/VA in Medicaid database could be explained by an unmeasured confounder
that is associated with saxagliptin (vs. sitagliptin) the risk of SCA/VA by a risk ratio more
than 3.43-fold; (iv) our examination of the results in Optum data after omitting laboratory
values sociodemographic factors from the hdPS model were consistent with results when
including those variables. Further, chance or differential unmeasured confounding cannot be
ruled out.

There are potentially important differences between the populations under study. Medicaid
is the largest government-based health insurance serving mostly lower-income populations
who are often sicker have more health problems.*3 Medicaid mostly provides coverage to
low-income children, pregnant women, people with disabilities, economically disadvantaged
older adults. Optum, on the other h, represents employees their dependents who are covered
by commercial health plans. Differences between the two populations are evident in baseline
comorbidities, prior medication use, intensity of healthcare utilization, follow-up time.
Compared with Optum enrollees, our examination of differences in the matched cohort
revealed that Medicaid patients who were newly prescribed saxagliptin or sitagliptin had a
higher prevalence of ischemic heart disease (21% vs. 15%), serious hypoglycemic events
(2% vs. 0.4%), use of drugs with known, possible, or conditional risk of TdP (59% vs.
39%), use of = 5 drugs suggesting polypharmacy (59% vs. 26%). The intensity of healthcare
utilization prior to treatment initiation in Medicaid data suggests a sicker population. For
example, compared with Optum beneficiaries, Medicaid patients had a higher median
number of prescriptions during the year preceding their first DPP-4 inhibitor prescription (n
= 68 vs. 30). The number of person-years of follow-up of saxagliptin in the Medicaid dataset
is one third that in the Optum dataset. Differences in formulary coverage between Medicaid
(a governmental database) Optum (a commercial healthcare database) may help explain

the discordant findings. Formulary restrictions (e.g., prior authorization, step therapy, or
exclusion) may contribute to heterogeneity of treatment effect across populations. For
instance, Medicaid enrollees who were newly prescribed saxagliptin or sitagliptin were
twice as likely as Optum enrollees to receive insulin prior to their first DPP-4 inhibitor (12%
vs. 6%) to have an adapted diabetes comorbidity score = 5 (10% vs. 5%), suggesting a more
advanced stage of type 2 diabetes among Medicaid enrollees.

The incidence rate of SCA/VA among saxagliptin users in Medicaid was six times as

great as that in Optum database (3.7 vs. 0.6 per 1,000 person-years). There are several
possible explanations including: (i) Medicaid patients are sicker have a higher prevalence

of comorbidities, including risk factors for SCA,; (ii) the algorithm used to define SCA/VA
was validated in Medicaid not Optum data, which may have led to differential ascertainment
of the study outcome. Most saxagliptin users in Medicaid data apparently discontinued
treatment in less than 4 months from treatment initiation.
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The current study has several strengths. First, we used semi-automated hdPS, a robust
adjustment method, to minimize observed differences reduce residual bias by unmeasured
confounders. Second, we used an outcome definition that was developed validated in US
claims data. Third, we studied a large number of new users of DPP-4 inhibitors, permitting
us to assess potential treatment effect heterogeneity in selected subpopulations. Several
limitations must also be noted. First, our approach would have missed fatal outcomes not
leading to hospital presentation. However, our examination of death as a competing event
in Medicaid data yielded consistent findings. Second, despite the use of a robust adjustment
method to control for confounding, there is the potential for residual confounding due

to missing data or unmeasured confounders. Third, although the median follow-up time
was relatively short, censoring due to treatment discontinuation was relatively comparable
between the two groups. Additionally, this short follow-up time was unlikely to affect

our ability to capture SCA/VA events as most drug-induced proarrhythmia occurs soon
after drug exposure,** the HRs did not appear to vary with duration of follow-up. Fourth,
despite large sample sizes, the Optum data may have lacked sufficient power to replicate
the Medicaid findings, as reflected in the wide Cls. Fifth, we lacked information on

direct adherence to DPP-4 inhibitors, although results remained robust when modifying
the allowable grace period between contiguous prescriptions. Sixth, there is the potential
for outcome misclassification because we relied on ICD codes. Prior studies evaluating the
validity of ICD codes for SCA/VA focused on ICD-9 but not ICD-10.

We identified discordant results regarding the association between saxagliptin compared
with sitagliptin SCA/VA in two independent datasets. It remains unclear whether these
findings are due to heterogeneity of treatment effect in very different study populations,
chance, or differential unmeasured confounding.
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Study Highlights
WHAT IS THE CURRENT KNOWLEDGE ON THE TOPIC?

. With a low risk of hypoglycemia no effect on body weight, dipeptidyl
peptidase-4 (DPP-4) inhibitors are a widely used antihyperglycemic drug
class. /n vivo studies suggest that arrhythmia risk may be greater with less
selective DPP-4 inhibitors, but evidence from population-based studies is
missing.

WHAT QUESTION DID THIS STUDY ADDRESS?

. We aimed to compare saxagliptin, sitagliptin, linagliptin with regard to risk of
sudden cardiac arrest (SCA)/ventricular arrhythmia (VA).

WHAT DOES THIS STUDY ADD TO OUR KNOWLEDGE?

. Our results showed discordant findings regarding the association between
SCA/VA with saxagliptin compared with sitagliptin in two independent
datasets.

HOW MIGHT THIS CHANGE CLINICAL PHARMACOLOGY OR
TRANSLATIONAL SCIENCE?

. Future trials observational analyses evaluating DPP-4 inhibitors should
consider including SCA/VA as a safety outcome.

Clin Pharmacol Ther. Author manuscript; available in PMC 2022 September 07.
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Kaplan—Meier curves depicting the proportion free of sudden cardiac arrest / ventricular

arrhythmia (SCA/VA) events among new users of dipeptidyl peptidase-4 inhibitors in
Medicaid Optum databases in the matched cohort. (a) Kaplan-Meier curves depicting
the proportion free of SCA/VA events among new users of saxagliptin vs. sitagliptin in

Medicaid database (P value based on stratified log-rank test 2= 0.007). (b) Kaplan—-Meier
curves depicting the proportion free of SCA/VA events among new users of saxagliptin vs.

sitagliptin in Optum database (P value based on stratified log-rank test = 0.8093). (c)

Clin Pharmacol Ther. Author manuscript; available in PMC 2022 September 07.
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Kaplan—Meier curves depicting the proportion free of SCA/VA events among new users of
linagliptin vs. sitagliptin in Optum database (P value based on stratified log-rank test P=
0.586). Cl, confidence interval; HR, hazard ratio.
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