UNIVERSITYOF
BIRMINGHAM

Research at Birmingham

All-cause mortality in patients with diabetes under
treatment with dapagliflozin: a population-based,
open-cohort study in THIN database

Toulis, Konstantinos; Willis, Brian; Thomas, G Neil; Narendran, Parth; Marshall, Tom;
Nirantharakumar, Krishnarajah; Gokhale, Krishna; Kumarendran, Balachandran; hanif,
wasim; Cheng, Kar

DOI:
10.1210/jc.2016-3446

Document Version
Peer reviewed version

Citation for published version (Harvard):

Toulis, K, Willis, B, Thomas, GN, Narendran, P, Marshall, T, Nirantharakumar, K, Gokhale, K, Kumarendran, B,
hanif, W & Cheng, K 2017, 'All-cause mortality in patients with diabetes under treatment with dapagliflozin: a
population-based, open-cohort study in THIN database’, Journal of Clinical Endocrinology and Metabolism, vol.
102, no. 5, pp. 1719-1725. https://doi.org/10.1210/jc.2016-3446

Link to publication on Research at Birmingham portal

Publisher Rights Statement:
Checked for eligibility: 30/03/2017

General rights

Unless a licence is specified above, all rights (including copyright and moral rights) in this document are retained by the authors and/or the
copyright holders. The express permission of the copyright holder must be obtained for any use of this material other than for purposes
permitted by law.

» Users may freely distribute the URL that is used to identify this publication.

« Users may download and/or print one copy of the publication from the University of Birmingham research portal for the purpose of private
study or non-commercial research.

» User may use extracts from the document in line with the concept of ‘fair dealing’ under the Copyright, Designs and Patents Act 1988 (?)
« Users may not further distribute the material nor use it for the purposes of commercial gain.

Where a licence is displayed above, please note the terms and conditions of the licence govern your use of this document.

When citing, please reference the published version.

Take down policy
While the University of Birmingham exercises care and attention in making items available there are rare occasions when an item has been
uploaded in error or has been deemed to be commercially or otherwise sensitive.

If you believe that this is the case for this document, please contact UBIRA@lists.bham.ac.uk providing details and we will remove access to
the work immediately and investigate.

Download date: 01. Feb. 2019


https://doi.org/10.1210/jc.2016-3446
https://research.birmingham.ac.uk/portal/en/publications/allcause-mortality-in-patients-with-diabetes-under-treatment-with-dapagliflozin-a-populationbased-opencohort-study-in-thin-database(b7a9ed87-3e5a-4d9d-887f-e74fda2fc48e).html

THE JOURNAL OF CLINICAL
ENDOCRINOLOGY & METABOLISM

=
L
O
ﬁ

ADVANCE ARTICLE:

ENDOCRINE
SOCIETY

EN DOCRII\IE
SOCIETY

All-cause mortality in patientswith diabetes under treatment with
dapagliflozin: a population-based, open-cohort study in THIN database.

Konstantinos A. ToulisPhD, Brian H. Willis PhD, Tom Marshall PhD, Balachadran
Kumarendran MD, Krishna Gokhale M Sc, Sandip Ghosh FRCP, G Neil Thomas PhD, Kar
Keung Cheng PhD, Parth Narendran PhD, Wasim Hanif PhD, Krishnaragjah
Nirantharakumar MD

The Journal of Clinical Endocrinology & Metabolism
Endocrine Society

Submitted: October 13, 2016
Accepted: February 15, 2017
First Online: February 20, 2017

Advance Articles are PDF versions of manuscripts that have been peer reviewed and accepted but
not yet copyedited. The manuscripts are published online as soon as possible after acceptance and
before the copyedited, typeset articles are published. They are posted "as is" (i.e., as submitted by
the authors at the modification stage), and do not reflect editorial changes. No
corrections/changes to the PDF manuscripts are accepted. Accordingly, there likely will be
differences between the Advance Article manuscripts and the final, typeset articles. The
manuscripts remain listed on the Advance Article page until the final, typeset articles are posted.
At that point, the manuscripts are removed from the Advance Article page.

DISCLAIMER: These manuscripts are provided "as is" without warranty of any kind, either express
or particular purpose, or non-infringement. Changes will be made to these manuscripts before
publication. Review and/or use or reliance on these materials is at the discretion and risk of the
reader/user. In no event shall the Endocrine Society be liable for damages of any kind arising
references to, products or publications do not imply endorsement of that product or publication.



THE JOURNAL OF CLINICAL
ENDOCRINOLOGY & METABOLISM

=
L
U
-
L
—l
S
—
oC
<
LL
O
Z
<
>
Qo
<

ENDOCRINE
SOCIETY

The Journal of Clinical Endocrinology & Metabolis@opyright 2017 DOI: 10.1210/jc.2016-3446
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Context: Empagliflozin was found to decrease mortality itigrats with type 2
diabetes (T2DM) and a prior cardiovascular (CVDgrav

Objectives: To establish whether these benefits can be reptida a real-world
setting, should be expected with the use of daff@gh, and apply to T2DM patients
at low risk of CVD.

Design: General Practice, population-based, retrospectvert study (January
2013-September 2015).

Setting: The Health Improvement Network Database (THIN).

Participants: A total of 22,124 patients (4,444 exposed to dafbagn, 17,680
unexposed T2DM patients), matched for age, sexy bwaks index, T2DM duration
and smoking.

Main outcome measures. The primary outcome was all-cause mortality inttital
study (high and low risk for CVD) population expsed as the adjusted incidence rate
ratio (alRR) with 95% confidence intervals (CI). Asecondary analysis in the low
risk population, all-cause mortality and incideatdiovascular disease (CVD) were
considered.

Results: Patients with T2DM exposed to dapagliflozin wegngicantly less likely

to die from any cause (0.50, 95% CI: 0.33-0p¢galue = 0.001). Similarly, in low-
risk patients, death from any cause was signiflgdatver in the exposed to
dapagliflozin cohort (alRR: 0.44, 95% CI: 0.25-Q.p8&alue = 0.002). The difference
in the risk of incident CVD did not reach statiatisignificance between groups in
low-risk patients (alRR: 0.89, 95% CI: 0.61-1.pdvalue = 0.546).

Conclusions: Patients with T2DM exposed to dapagliflozin wera &wer risk of
death from any cause irrespective of baseline Chlus.

In a population-based, open cohort study, patients with T2DM exposed to dapagliflozin were
at a lower risk of death from any cause irrespective of their baseline CVD risk.

I ntroduction

Patients with diabetes mellitus type 2 (T2DM) havgvo-fold increased risk of all-
cause mortality and a threefold increased riskaofliovascular mortality (1). Despite
this, evidence of a significant mortality benefitiwintensive glucose-lowering
treatment remains debatable (2). Additionally, camiy prescribed glucose-
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lowering medications, such as sulphonylureas apépdidyl peptidase 4 inhibitors
(DPP4i) might not be associated with a favorabldiogascular risk profile (3,4).

The findings of the EMPA-REG OUTCOME trial (5)pating substantial
CVD and mortality benefits in patients with T2DMcesving empagliflozin, have
received intense attention and scrutiny (6-11jhis trial, it was reported that high-
CVD risk patients with T2DM had a significant reNat risk reduction in the risk of
cardiovascular mortality (38%), all-cause morta{B2%), and hospital admission for
heart failure (35%) when sodium-glucose cotrangp@tinhibitor (SGLT2i) was
added to their background therapy. Importantly,rttagnitude of effect and the rapid
onset of action (within 3 months) instigated anang discussion about the potential
underlying cardioprotective mechanism(s). The hagmamic effect, resulting from
osmotic diuresis, the subsequent activation ofrreamgiotensin—aldosterone system
(RAAS) pathways, and/or the modification of glucagmncentrations have all been
proposed as effectors of the additive cardiovashdaefits (6-10). Synergy with
RAAS blockade medications (10) and a favorable SZiifduced metabolic
substrate shift (12) are also interesting theosaganting further investigation. On
top of this ongoing discussion, a series of addglpclinically relevant questions
promptly arises and needs to be addressed in §/tiashion.

Firstly, it is important to clarify whether thep@rted CVD benefits are
intrinsic to empagliflozin or should be anticipatedh the use of other approved
SGLT2i, such as dapagliflozin. Such trials are entlly ongoing, but their results are
not expected soon. Secondly, the relevance of angfltial CVD effects of SGLT2i
in low-risk patients with T2DM is still unknown,rste only patients with a prior CVD
event were included in the EMPA-REG OUTCOME tr{af.note, the same partly
applies for younger patients with a relatively $lturation of diabetes, since
published data refer to predominantly older pasiewith long-standing diabetes (7).
Finally, replicating the beneficial CVD resultsarpragmatic setting, other than the
strict RCT setting, would certainly add to bothesral validity and generalisability of
any cardioprotective effects.

To these ends, we conducted a population-basedspeictive open cohort study
in which patients with T2DM exposed to any dapmtiih were compared to
appropriately matched controls with T2DM, unexpotedapagliflozin, but receiving
standard, background antidiabetic medication.

THE JOURNAL OF CLINICAL
ENDOCRINOLOGY & METABOLISM

Resear ch Design and M ethods

Study design

Population-based, retrospective open cohort studyhich patients with T2DM
exposed to SGLT2i were compared to appropriatelginea patients with T2DM
unexposed to SGLT2i. Age, sex, body mass index {Bdicumented duration of
T2DM and smoking status were used as the matclargpeters. Considering that
the great majority (almost 90%) of the exposed colvas treated with dapagliflozin,
analysis and inferences were restricted to thesgdd with dapagliflozin and their
respective controls to promote homogeneity and, ttssolidate the findings.

Source of data

Data were derived from The Health Improvement Nekvaatabase (THIN). This is a
database of anonymised electronic patient recanaibuted by general practices
(GP) using the Vision computer system. It includeEsords from over 640 UK GPs
(approximately 12 million patients, of which 3.5lin are actively registered with
their practices).
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Study cohort

The study period was set frorff January 2013 (study start) t8 September 2015
(study end, date of the last data collection).iddlividuals in the study cohort were
required to be registered at their practice attleg®ar before entry into the study.
The decision to use a one year registration peviasimade to ensure these are new
(incident prescriptions) rather than a patient geiantinued on a prescription that
was initiated in another practice. Their practiaswalso required to have been using
their computer system (Vision) for at least a y@#&or to their index date and have an
AMR date (an indicator of practice data qualityippto their index date in order to
ensure that the practice was making full use af gystem and not under-recording
important outcomes [13].

Exposure

Any subject administered dapagliflozin at any tipgent during the observation
period was identified and recorded first. Indivibluaere included in the exposed
cohort if they (i) were aged 18+ years at the indate, (ii) had a diagnosis of
diabetes mellitus any time before the their indated(iii) had been initiated
treatment with dapagliflozin, (iv) remained at thgiactice at least three months after
treatment initiation. This date (3 months afteratgliflozin prescription) was assigned
as the index date for each exposed patient. Antioteto-treat approach was
followed and exposure was assumed to remain unelashgying the observation
period. A description of the observed treatmentgpas is provided in th&ppendix

THE JOURNAL OF CLINICAL
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Selection of the unexposed cohort (controls)

After the completion of the exposed cohort, thentdieation of the unexposed
patients (controls) and matching procedure werdegppnd by definition, no
“control” was exposed to SGLT2i. For each exposatiept up to four unexposed
controls were selected. Unexposed patients (cant(@lwere individually matched to
cases on sex, age at index date (to within one yB&H (to within 2 kg/nf), duration
of diabetes (to within two years) and smoking €4t} should have a diagnosis of
diabetes any time before their index date, (iiiyevy definition) unexposed to
SGLT2i. No additional matching variables were ugednsure a balanced selection
of the unexposed group. The diagnosis of diabettgally had to be made any time
before the index date for all study participants.al’oid immortal time bias, the
unexposed cohort were matched at the index ddteofrespective exposed patients
and are assigned the same index as their respegipsed patients.

Follow-up

Exposed and unexposed patients with T2DM werevi@bbup (observation period)
from the index date until the first of the followgrevents (exit date): patient died;
patient left practice; last data collection fronagtice; patient diagnosed with any of
the following cardiovascular outcomes [myocardmhrction or ischaemic heart
disease, stroke or transient ischaemic attack (TH@art failure or left ventricular
dysfunction). When cardiovascular events were ¥odid by death the observation
period was calculated according to the outcome ustdely.
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Outcomes

The primary outcome was all-cause mortality (ddatin any cause during the
observation period). A composite end-point of CMIRammes (myocardial infarction
and ischaemic heart disease, stroke or TIA and feghure or left ventricular
dysfunction) served as secondary outcomes in dgsasiaestricted to low-risk
population. The low-risk population was definedlas absence of all-CVD outcomes
(myocardial infarction and ischaemic heart diseagseke and TIA and heart failure)
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at baseline. CVD end-points were used as an outcmtyan the low-risk subset of
the study population. This decision was made ireotd avoid any bias arising from
miscoding between incident and prevalent CVD oue®nMedication-specific
effects were also considered in the analysis. Hiidity of the definition of the
primary outcome in THIN database has been prewalstumented (14).

Diagnosis of diabetes mellitus, myocardial infavotand ischaemic heart disease,
stroke and TIA, and heart failure (inclusive of esguggestive of left ventricular
dysfunction) was determined by Read codes
(http://systems.hscic.gov.uk/data/uktc/readchdes

Covariates

Potential confounders were used as model covafjate®p of matching parameters
age, sex, BMI, smoking status and duration of ded)eand were selected on the
basis of biological plausibility. These covariatesre glycated haemoglobin, renal
function (on the basis of estimated glomerulardtibn rate), systolic blood pressure,
insulin use, the use of lipid-lowering medicatiodmgnosis of hypertension at
baseline, diagnosis of peripheral vascular disaabaseline and Townsend
deprivation index. The latter is a measure of ssmmomic and material deprivation
with five categories starting from the least to thest deprived, and has been
validated in THIN database (15). When all-causetatity was the outcome,
Charlson’s comorbidity index was also used as aahoaolvariate (16). The index
encompasses 22 medical conditions weighted 1-6tatiéih scores ranging from 0—
37, shows marked predictive power for mortality)(amd validated for used in
primary care setting (18).
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Statistical analysis

The cohort covariates and matching characterister® summarised for those
exposed and unexposed to dapagliflozin using apjatepdescriptive statistics.
Differences between exposed and unexposed grouesinvestigated using chi-
squared tests (for categorical variables) andts-msMann-Whitney U test for
continuous variables. Missing data (the extent loichv was minimal as shown in the
Appendi®) were handled by multiple imputation techniqudsa{ned equations with
predicted mean matching). Incidence Rate RatioR)Mrere calculated using Poisson
regression. Both crude and adjusted estimates pvesented. Statistical significance
level was set at 0.05 (two-sided) and 95% confidentervals (Cl) were presented.
All analyses were performed in Stata MP 14.0. Bhisly was approved by the
relevant Scientific Review Committee (SRC RefereNoenber: 16 THINO32A1).

Sensitivity, subgroup and supplementary analyses

Although it was reasonable to assume that dapegiliflwere prescribed exclusively
to patients with T2DM and Read Codes specific ypetl diabetes mellitus (T1DM)
were not included, a supplementary effort to awaig possibility of sample
“contamination” with T1LDM cases was also made. €fme, we performed a
sensitivity analysis by excluding those patient®withifilled eligibility criteria at
baseline, but subsequently had a Read Code suwgge$iT1DM.

To detect any source of spurious causal inferemsepplementary analysis
was undertaken using the “negative control” metiagly as detailed in Lipsitcét al
(19) and implemented in a similar study design .(¥0¢ used dipeptidyl peptidase-4
inhibitors (DPP4i) as the negative controls, sind¢es been shown that no significant
effect on all-cause mortality should be expectgdgBleast in the short tem. Finally,
a subgroup analysis was undertaken to exploreskef death from any cause in the
high-risk subset of the population.
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Results

Cohort characteristics

A total of 22,124 patients (4,444 exposed to ddffagin and 17,680 unexposed
patients with T2DM) constituted the final study pégiion. The mean age and BMI
were 58.4 years and 34.8 kd/nespectively, whereas the mean duration of diabete
was approximately nine years. Approximately ontn fdf the study population
(n=4,350) have had a previous CVD event (ischadmat disease, stroke and/or
heart failure). The mean HbA1c in the total studpydation was 7.7% (61.3
mmol/mol). A table summarizing key study charast&es on the basis of exposure to
dapagliflozin is presented ifable 1.

All-cause mortality

Patients with diabetes who were administered défoegh were significantly less
likely to die from any cause compared to matchedrots with diabetes under
standard treatment (Crude IRR: 0.49, 95% CI: 0.32-@-value = 0.0001Table 2.
This finding remained robust after adjusting foy kevariates (Adjusted IRR: 0.50,
95% CI: 0.33-0.75p-value = 0.001Table 2andFigure 1.

All-cause mortality in the low-risk population

In the low-risk subset of the study populationjgrats with diabetes who were
administered dapagliflozin were significantly l¢i&ely to die from any cause
compared to matched controls with diabetes recgisiandard treatment (Crude IRR:
0.43, 95% CI. 0.25-0.74-value = 0.002Table 3. This finding remained unchanged
after adjusting for key covariates (alRR: 0.44, 96%60.25-0.78p-value = 0.005,
Table 3.

Risk of incident cardiovascular event in the low-risk population

In the low-risk subset of the study population difference in the risk of incident
CVD was detected between patients with diabeteswédre administered
dapagliflozin and matched controls with diabete®ngng standard treatment (Crude
IRR: 1.00, 95% CI: 0.70-1.4p;value = 0.981; alRR: 0.89, 95% CI: 0.61-1.80,
value = 0.55Table 2.

Sensitivity, subgroup and supplementary analyses

Both magnitude and direction of effects remain amged in sensitivity analyses
excluding a subset of participants with a Read Gadggestive of TLDMAppendiX.
Crude and adjusted risk of death from any causlearmigh-risk subset of the
population was similar in effect size with the ateserved in the low-risk subset and
presented in thAppendix The findings of the “negative control” analysisne
supportive of the validity of the study design arudevidence of systemic bias was
detected.
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Discussion

In this observational, population-based analysislving a total of 22,124
individuals with T2DM and approximately 16,500 pmrsyears of follow-up, our data
suggest that patients exposed to dapagliflozin faened to be significantly less
likely to die from any cause compared to approplyatnatched controls receiving
standard, background antidiabetic medication. @lats extends the observations
from the patients included through the narrowlycsjeed inclusion criteria of the
trials to the general diabetic population, and sheuch patients may similarly
benefit. Similarly, our data support the contentioat treatment with dapagliflozin
was associated with a reduced risk of death froyncanse even in the low-risk
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population. In contrast, although showing a simtiteand, the risk of any CVD event
was not found to be significantly different betweka low-risk exposed cohort and
unexposed cohort.

The above results can be interpreted as both coatory and novel. They are
confirmatory and reassuring since both the directind magnitude of effect observed
in the total study population are similar to thedings reported in the EMPA-REG
OUTCOME trial (5) and a relevant meta-analysis GflR (21). Importantly, they are
novel since the favourable findings now relatedpatliflozin, which might be
equally effective not only in patients at high-riek CVD, but in the low-risk
population as well. Both these end-points haveisogimt clinical and research
ramifications. Furthermore establishing whetheuntidns in mortality with SGLT2i
represent a class effect across all SGLT2i could evant end-point. As all
patients included in the analysis were treated datpagliflozin we cannot provide
evidence of a class effect, but do show the obtiensaextend to dapagliflozin.

The findings of the present study should be cared in light of its
limitations. First, this is retrospective eviderarel the possibility of bias inherent to
this study design should be noted. Furthermoreattual number of events was low,
which is reflected in the wide 95% Cls. Therefdhe accuracy of the reported effect
size may be undermined and the 95% ClIs would peoaicather more solid basis for
interpretation. Furthermore, the observation pe¢roddian of almost a year) may be
short for CVD outcomes to manifest. Collectivelygese shortcomings may have
resulted in an underpowered analysis, especially spect to the low-risk
population that showed a lack of significance #C&/D. However, both number of
events and total person-years of follow-up in thespnt study were above relevant
minimum requirements (22). The possibility thati@shmay exist due to preferential
prescription of SGLT2i to a specific subgroup ofigats with diabetes who had a
survival benefit may be present but negated byagpmte matching and controlling,
for example controlling for renal function. Howeyere cannot completely rule out
prescription by indication bias. Additionally, nafermation on education and income
was available at an individual level. Therefore,wged Townsend score, based on
postcode, as a proxy for measure of deprivatiohna@e, Charlson Comorbidity
Index does not include all comorbidities such asildating neurological conditions
(multiple sclerosis) and non-malignant hematoldgitseases (anemia), and
therefore, it might be an imperfect measure of admady index on mortality.

Finally, it was not feasible to explore any diffiece in cardiovascular mortality
between groups, since it was not possible to acjelion the specific cause of death
in the present study design. The latter might bklsa methodological concern in the
notion that there is no documentation that riskedith was actually comparable
between groups at baseline. On the other handnaiyr, established risk factor for
CVD and death was taken into account in the magcpiocess (age, sex, BMI,
disease duration, smoking) and covariate sele¢@arlson’s comorbidity index,
glycaemic control, hypertension, hyperlipidaenranal function, baseline peripheral
vascular disease, treatment with insulin and scoiloemic status).

The (clinical and research) implications of thedfigs are of great interest. Our
data indicate the benefits from treatment with S@ldbserved in high-risk diabetic
patients are not only reproducible in the geneiabetic population, but might also be
extended to the low-risk population when dapagtifids concerned. This
observation should be further pursued in a tritilrgg In case an incremental
mortality benefit is confirmed in subsequent stadiben treatment with dapagliflozin
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might then be considered a reasonable option toadlrange of patients with type 2
diabetes.

In conclusion, our findings suggest that dapagifiaonight be associated with a
decrease in all-cause mortality irrespective oftthgeline CVD status.
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Figure 1. All-cause mortality in patients with debs under treatment with
dapagliflozin and controls (cumulative hazardsneates).

Table 1: Baseline characteristics of the study populatiothenbasis of exposure to

3

3

dapagliflozin.
Exposed to dapagliflozin Unexposed cohort
N 4,444 17,680
Age (years) 58.3 (10.4) 58.5 (10.4
Male 2,605 (58.6) 10,364 (58.6)
Body Mass Index 35.0 (6.9) 34.7 (6.6)
Systolic blood pressure (mmHg) 131.6 (12]9) 132.2 (14.1)*
Smoking 600 (13.5) 2,373 (13.4)7
Use of lipid-lowering medications 3,931 (88.44) BH984.7)
Estimated Glomerular Filtration Rate 91.7 (22]0) .6824.8)*
Townsend *
1 903 (20.3) 3,134 (17.7]
2 825 (18.6) 3,214 (18.3
3 1,016 (22.9) 3,744 (21.2
4 885 (19.9) 3,886 (22.0
5 642 (14.5) 2,966 (16.8}
Not available 173 (3.9 709 (4.0
Follow-up (months) 9.3 (6.5) 8.9 (6.3)*
Diabetes-specific characteristics
Duration (years) 9.8 (6.0) 8.5 (5.5)*
Glycated Hemoglobin Alc (% -mmol/mol) 9.1 (3.8) 7.5 (3.8)
76.1 (17.7) 60.0 (18.8)]
Insulin use 1,325 (29.8) 3,647 (20.6
K ey co-mor bidities at baseline
Ischaemic Heart Disease 586 (13.2) 2,613 (14.8)]
Stroke or transient ischaemic attack 216 (4.9) 043 (5.9)*
Heart Failure or Left Ventricular Dysfunction 9512 590 (3.3)*
Peripheral Vascular Disease 142 (3]2) 626 (
Hypertension 2,449 (55.1) 10,315 (58.3)
Low risk n (%) 3,656 (82.3) 14,118 (79.9)
Charlson’s Comorbidity Index *
1 1,941 (43.7) 7,526 (42.9
2 889 (20.0) 3,582 (20.3
3 959 (21.6) 3,558 (20.1]
4 395 (8.9) 1,624 (9.2
5 or more 260 (5.9 1,390 (8.4

)

5)

CVD: Cardiovascular disease. Low risk for CVD defil as the absence of ischaemic heart disease,
stroke/transient ischaemic attack and heart fdlefteventricular dysfunction. Continuous data
presented as mean (standard deviation) unlessmsigespecified. Dichotomous and ordinal data
presented as N (%). Townsend index is a measuratsrial deprivation (1 denotes the least deprived
and 5 the most deprived individuals) *Statisticaignificant at the level of 0.05
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Table2: Risk of death from any cause and incident cardiovas disease in
dapagliflozin cohort compared to standard treatraehort

Exposed to | Unexposed Crude P- Adjusted IRR* P-value
dapagliflozin IRR value (95%Cl)
(95%Cl)
Total population
Person-yearg 3,456 13,129
Death from any caus¢ 29 226
Incidence rate ( deathis 8.39 17.2 0.49 (0.331 0.0001| 0.50 (0.33-0.75) 0.001
per 1000 person-yearg) 0.72)
L ow-risk population
Person-yearg 2,842 10,514
Death from any causge 15 128
Incidence rate (deathp 5.27 12.17 0.43 (0.25f 0.002 0.44 (0.25-0.78) 0.005
per 1000 person-yearg) 0.74)
Person-years (CVD 2,839 10488
Incident CVD 38 141
Incidence rate (CVD) 13.38 13.43 1.00 (0.70+ 0.981 0.89 (0.61-1.30) 0.546
per 1000 person-yearg) 1.42)

Cl: Confidence Interval, CVD: Cardiovascular DissdfRR: Incidence Rate Ratio, *Adjusted for age,
gender, body mass index, smoking, glycated haevbogAlc, duration of diabetes, systolic blood
pressure, lipid lowering medication, insulin us&tjreated glomerular filtration rate, social deptiva
index, presence of hypertension and Charlson’s cbiaity index || Charlson’s comorbidity index
was not used as a covariate in incident CVD outsopievalues derived from poisson regression |
Incident CVD was defined as the new diagnosis thiegiischaemic heart disease, stroke or transient
ischaemic attack or heart failure or left ventraaudlysfunction in the low risk subset of the pofiata
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