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Abstract

Aim To compare effectiveness of dapagliflozin versus DPP-4 inhibitors on individualized HbA 1c targets and extra-glycaemic
endpoints among elderly patients with type 2 diabetes (T2D).

Methods This was a multicentre retrospective study on patients aged 70-80 years with HbA1c above individualized target and
starting dapagliflozin or DPP-4 inhibitors in 2015-2017. The primary outcome was the proportion reaching individualized
HbA 1c targets. Confounding by indication was addressed by inverse probability of treatment weighting IPTW), multivari-
able adjustment (MVA), or propensity score matching (PSM).

Results Patients initiating dapagliflozin (n=445) differed from those initiating DPP-4i (n=977) and balance between
groups was achieved with IPTW or PSM. The median follow-up was 7.5 months and baseline HbAlc was 8.3%. A smaller
proportion of patients initiating dapaglifiozin attained individualized HbA1c target as compared to those initiating DPP-4
inhibitors (RR 0.73, p<0.0001). IPTW, MVA, and PSM yielded similar results. Between-group difference in the primary
outcome was observed among patients with lower eGFR or longer disease duration. Dapagliflozin allowed greater reductions
in body weight and blood pressure than DPP-4 inhibitors.

Conclusions Elderly patients with T2D initiating dapagliflozin had a lower probability of achieving individualized HbAlc
targets than those initiating DPP-4 inhibitors but displayed better improvements in extra-glycaemic endpoints.

Keywords Observational - Cardiovascular - Heart failure - Kidney disease - Aging

Introduction
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HF or CKD and with or without T2D, SGLT2i improved
overall outcomes [7-9]. Based on these effects, SGLT2i
appear particularly suited for the treatment of elderly peo-
ple with diabetes. However, diabetic patients aged 70 years
or older represented a minority of those enrolled in phase
III trials and studies examining whether SGLT2i maintain
their effects in aging individuals with acceptable safety and
tolerability profiles are scant. According to a re-analysis of
the DECLARE trial, dapaglifiozin maintained its glucose-
lowering efficacy and was equally effective in preventing
cardiovascular death or hospitalization for heart failure in
patients aged < 65 years, 65-75 years, or>75 years [10].
Nonetheless, clinicians may be concerned with some rare
side effects of SGLT?2i, like volume depletion, that may be
particularly dangerous in the elderly. In Italy, there has been
caution in adopting SGLT2i treatment in the individuals
with T2D age > 70 years, mainly in favour of dipeptidyl-
peptidase-4 inhibitors (DPP-4i) [3]. In the interval trial, peo-
ple with T2D aged 70 years or older who were randomized
to vildagliptin versus placebo exhibited a threefold higher
probability of reaching their individualized HbAlc target,
without new safety signal [11]. Yet, it is questionable that
DPP-4i are preferable over SGLT2i in elderly patients, since
DPP-4i exert no protection against cardio-renal complica-
tions [12, 13].

In older patients, glycaemic targets need to be adjusted to
the degree of frailty and life expectancy, such that the use of
individualized targets is recommended. In 2015, based on a
consensus among key worldwide opinion-leading diabetolo-
gists, Cahn et al. proposed an algorithm for calculating the
individualized glycaemic goals in patients with T2D [14].
There is a general paucity of studies specifically focusing
on the elderly population, even in the real-world evidence
(RWE) setting, and the adoption of individualized glycaemic
targets is still uncommon.

In this study, we aimed to compare the probability
of attaining individualized HbAlc target among elderly
patients with T2D who initiated the SGLT2i dapagliflozin
or a DPP-4i under specialist care in Italy.

Methods
Study design

DARWIN-FUP (dapagliflozin real-world evidence follow-
up) was a retrospective multicentre study conducted at 56
diabetes specialist outpatient clinics in Italy. The study col-
lected data on patients who received for the first time a pre-
scription of dapagliflozin or a DPP-4 inhibitor from 2015
to 2017. In the study period, SGLT2i and DPP4i could be
prescribed only by diabetes specialists. The primary objec-
tive was comparing the effectiveness of dapaglifiozin versus
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DPP-4 inhibitors on a composite endpoint of HbAlc, body
weight, and blood pressure reduction. Details on the study
design, along with results of such primary analysis, have
been published elsewhere [15]. The protocol was approved
by the Ethical Committees of all participating centres. In
agreement with the National regulations on observational
studies, the need for informed consent was waived.

Cohort identification

In this secondary analysis of the DARWIN-FUP study,
we included only data on male and female patients with
a diagnosis of type 2 diabetes since at least 1 year, aged
70-80 years, who received first prescription of dapagliflozin
or DPP4i on top of metformin with or without insulin and
had at least one follow-up visit available for the evaluation
of effectiveness. The lower limit of 70 years was chosen to
match a more modern definition of “elderly” as opposed to
the traditional threshold of 65 years, accounting for popula-
tion aging, as suggested by the United Nations [16]. The
upper limit of 80 years was defined by the DARWIN-FUP
protocol [15]. General exclusion criteria applied in the entire
dataset, such as other forms of diabetes, chronic kidney dis-
ease stage III or higher (which was a contraindication to
prescription of SGLT21i), and prior use of dapagliflozin or
DPP4i. We selected only patients with HbAlc levels above
the personalized target, defined accordingly to the short form
previously described [14], which is based on life expectancy,
disease duration, hypoglycaemia risk from treatment, comor-
bidities, and complications. Life expectancy was based on
age- and sex-adjusted national survival curves [17], whereas
the degree of comorbidity was inferred from the number of
concomitant medications other than diabetes drugs.

Data collection

Data were extracted automatically from the same electronic
chart system at all centres. The baseline date was set as the
date patients received the first prescription of dapagliflozin,
or DPP4i, whereas follow-up was collected at the last rou-
tine visit at the same clinic, at least 3 months but less than
12 months after baseline. At baseline, we collected informa-
tion on demographics, anthropometrics, risk factors, labora-
tory values, complications, and therapies (for details, see
[15]). At the follow-up date, we collected endpoint data to
evaluate effectiveness, i.e., HbAlc, body weights, systolic
blood pressure, and whether the patients continued receiving
dapaglifiozin or stopped the drug.

Endpoints

The primary endpoint of this analysis was the proportion
of patients achieving the individualized HbAlc target.
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Secondary outcomes were the change in HbAlc, body
weight, and systolic blood pressure.

Statistical analysis

Continuous data are presented as mean and standard devia-
tion (SD), whereas categorical variables are shown as
percentages. Non-normal variables upon the Kolmogo-
rov—Smirnov test were log-transformed before analysis with
parametric tests. The comparison of baseline characteristics
between the two groups was performed using Student’s t
test for continuous variables and the Chi-square test for cat-
egorical variables. The within-group changes in endpoint
variables was assessed using the paired Student’s t test with
two tails.

We used three different approaches to control the con-
founding by indication (channelling bias), as depicted in
Figure S1. In the primary analysis, we used the inverse
probability of treatment weighting (IPTW), estimating a
propensity score (PS) for the probability of being treated
with dapagliflozin. Propensity scores (PS) were calculated
from the following baseline covariates: age, sex, duration of
diabetes, baseline body weight, systolic and diastolic blood
pressure, HbAlc, HbAlc target, fasting plasma glucose,
total and HDL cholesterol, triglycerides, eGFR, micro- or
macro-albuminuria, diabetic retinopathy, diabetic macular
oedema, microangiopathy, macroangiopathy, carotid ath-
erosclerosis, history of stroke/TTA, coronary revasculariza-
tion, ischemic heart disease (IHD), coronary heart disease
(CHD), history of heart failure, left-ventricular hypertrophy
(LVH), use of other GLM (metformin and insulin), and other
medications (angiotensin-converting enzyme inhibitors or
angiotensin receptor blockers, calcium channel blockers,
anti-platelet therapies, beta-blockers, diuretics, and statins).
To reduce bias arising from immortal time and time lag,
we also included in PS models the number of GLM classes
used by the patients before starting DPP-4i or dapagliflozin
and the calendar year of index date. The residual of imbal-
ances of the IPTW analyses was evaluated comparing the
weighted SMD between dapagliflozin and DPP4i group (i.e.,
SMD > 0.1 and p <0.05). Direct comparison of the outcome
was allowed when there was no residual imbalance. Thus,
the proportion of patients meeting the primary and second-
ary endpoints were compared with log-binomial regression
or linear regression model without any further adjustment,
or with further adjustment in case of residual imbalances.

We performed sensitivity analyses in the entire dataset
by means of multivariable adjusted (MVA) linear or log-
binomial regression models (or, whenever the latter failed to
converge, using Poisson regression model with robust error
variances). These MVA analyses were adjusted for all clini-
cal characteristics used to compute PS, as listed above. Addi-
tional sensitivity analysis was performed on the primary

outcome after 1:1 propensity score matching (PSM) based
on the same PS used in the IPTW analysis.

For IPTW, PSM, and MVA, full datasets of baseline
variables were needed to compute PS or to be entered in the
regression models. Therefore, missing data were handled
with multiple imputation (MI). MI was performed as previ-
ously described [18], with a fully conditional specification
(FCS) algorithm [19] and obtaining ten imputed datasets
including only covariates with less than 50% of missing val-
ues. Outcome variables were not imputed. Outcome analy-
ses with IPTW and MVA were performed on each imputed
dataset and pooled estimated treatment difference (ETD)
are presented [20]. Relative risk (RR) with 95% confidence
interval (CI) was calculated for binomial outcomes.

The primary analyses were conducted following an
intention to treat (ITT) approach (i.e., including all patients
regardless of whether they continued to be prescribed such
treatment at follow-up). Additional sensitivity analyses were
conducted in the “as-treated” (AT) dataset, including only
patients for whom the prescription of DPP-4i or dapagli-
flozin was confirmed at the follow-up visit. Information on
reasons for stopping or on drug refills rates was not available
to evaluate adherence.

All analyses were stratified by sex, disease duration
(<> 15 years), body mass index (<> 30 kg/mz), baseline
HbAlc (<>8.5%), eGFR (quartiles), concomitant insulin
treatment, history of major adverse cardiovascular events
(MACE), and formal interaction analyses were performed
to evaluate whether ETD was influenced by these possible
moderators.

A two-tailed p value <0.05 was considered statisti-
cally significant. Statistical analyses were performed using
SAS version 9.4 (TS1M4), and graphs were produced with
GraphPad Prism ver. 8.

Results
Patients’ characteristics

From an initial population of 396,846 patients with type 2
diabetes followed at 56 specialist outpatient clinics, we iden-
tified 6,334 who initiated dapaglifiozin or DPP4i between
2015 and 2017, 4015 of whom had follow-up information
for one or more of the elected endpoints. Among them,
1422 patients were aged 70-80 years and had HbAIc levels
above individualized targets and were finally included in
this analysis (Fig. S1). Patients (53.4% men) were on aver-
age 74.2 years old and had a median diabetes duration of
13 years. Mean BMI was 29.3 kg/m? and baseline HbAlc
was 8.3% (67 mmol/mol). 92.8% of patients were receiv-
ing metformin and 37.6% were on insulin. Micro- and mac-
roangiopathy were present in 32.7% and 37.5% of patients,
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respectively, with 18.6% having a history of MACE. As
shown in Table 1, 455 and 977 patients were treated with
dapaglifiozin and DDP4i, respectively. Patients initiating
dapagliflozin were younger, with longer duration of diabe-
tes, worse glycaemic, and blood pressure control and with
higher prevalence of microvascular complications and use
of insulin.

Overall effectiveness

The median (IQR) time between baseline and follow-
up observation was 7.5 (6.2—10.4) months. In the entire
cohort, HbAlc declined by 0.7 +1.1% (from 8.3% to 7.6%;
p<0.0001, n=1422), body weight declined by 1.5 +4.6 kg
(from 79.1 to 77.6 kg; p<0.0001; n=1222), and systolic
blood pressure declined by 2.8 +1.19.8 mm Hg (from 141.3
to 138.5 mm Hg; p <0.0001; n=949). IPTW yielded bal-
ance of main clinical characteristics (Figure S2), including
HbAlc target, with all weighted SMD being <0.10 and
with p>0.01. With IPTW, there was no significant differ-
ence in the change in HbAlc (ETD 0.12%, p=0.08), body
weight (— 0.88 kg, p=0.053), and systolic blood pressure
with dapagliflozin versus DPP-4i. MVA showed compara-
ble results on HbAlc, but significantly greater reductions of
body weight and SBP with dapaglifiozin than with DPP-4i
(Table 2).

Achievement of individualized HbA1c targets

We calculated individualized HbAlc targets based on the
simplified 5-item score [14]. The mean (SD) HbA 1c target in
this population was 7.1% (0.4%). In the entire cohort, 31.3%
of patients achieved such individualized target, and the pro-
portion achieving target was significantly lower with dapa-
gliflozin (27.2%) as compared to DPP4i (37.5%), yielding
a rate ratio of 0.73, (p <0.0001), with similar results being
observed with IPTW and MVA (Fig. 1). Using PSM, sample
size declined and the difference was no longer significant
(rate ratio 0.77: 95% CI 0.58-1.03; p=0.077; Table S1).
When using standard targets, the result was similar: RR 0.63
(95% CI 0.49-0.81; p=0.0004) for target 6.5%; RR 0.81
(95% CI 0.72-0.92; p=0.0018) for target 7.0%; RR 0.92
(95% CI1 0.86-1.00; p=0.042) for target 7.5%.

Prescription of rescue therapies (i.e., add-on glucose-low-
ering agents other than SGLT2i and DPP-4i after index date)
was not different between groups (dapagliflozin 15.7% vs
DPP4i 16.5%, IPTW RR 0.96; 95% CI1 0.80-1.14; p =0.60).

Persistency and as-treated analyses
At the last observation, 71.9% and 78.8% of patients

were persistent on dapagliflozin and DPP4i, defined as
a refilled prescription by the diabetes specialist (p for
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difference =0.004). Overall results in the AT cohorts con-
firmed the results observed in the ITT cohort both on HbAlc
changes and achievement of targets.

Subgroup analyses

The analysis of effectiveness on achieving the individualized
HbAc target was stratified into several pre-defined vari-
ables. The only variables influencing significantly the ETD
between dapaglifiozin and DPP4i were diabetes duration
and eGFR, while all other variables displayed interaction p
values>0.1. As shown in Fig. 2, the difference in the pro-
portion of patients achieving HbAlc target was seen only
among patients with eGFR close to 60 ml/min/0.173 m? and
among those with diabetes duration of 15 years or longer.

Discussion

Among people with T2D who were aged 70-80 years and
who attended Italian diabetes specialist clinics under routine
care in 2015-2017, initiation of dapagliflozin was associated
with a similar reduction in HbAlc as compared to initia-
tion of DPP-4i, but with a smaller proportion attaining the
individualized HbA 1c target. This difference was observed
mainly among patients with lower eGFR, for whom SGLT2i
is known to exert a blunted glycaemic effect [21], due to
reduced glucose excretion. In the TriMaster randomized
crossover trial, among patients with T2D (mean age 62)
and an eGFR between 60 and 90 ml/min/1.73 m?, sitagliptin
reduced HbA 1c more than canagliflozin [22]. In our study,
patients with longer diabetes duration also reached HbAlc
target less frequently with dapagliflozin than with DPP-4i.
The extra-glycaemic benefits appear to be preserved
in older dapagliflozin-treated patients, who experienced
greater improvements in blood pressure and reduction in
body weight than initiators of DPP-4i. These are important
endpoints, as blood pressure control remains an unmet need
in elderly individuals with diabetes [23]. Though weight
loss may not always be beneficial in the elderly, therapy
with SGLT2i is expected to result in loss of adipose and
ectopic fat [24, 25], possibly enhancing the overall metabolic
improvement. Results on the overall efficacy of dapaglifiozin
versus placebo are re-assuring on the possibility that SGLT?2i
maintain their cardiovascular protective effects in elderly
patients under routine care, as demonstrated in the stratified
analysis of the DECLARE trial [10]. This is supported by
results of other trials showing superiority of dapagliflozin
versus placebo with regards to heart failure and CKD out-
comes including a proportion of elderly patients with and
without T2D [7, 9, 26]. For example, in the DELIVER trial,
mean age was 72 years and 2806 patients had T2D [26].
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Table 1 Clinical characteristics of study patients
Avail (%) Before IPTW After IPTW
DPP4i Dapagliflozin SMD p DPP4i Dapagliflozin SMD p
N=977 N=445 N=977 N=445
Year visit 100% 2016 (2015— 2017 (2016— 0.24 <.0001 2016 (2016— 2016 (2016— 0.03 0.50
2017) 2017) 2017) 2017)
Age, years 100% 74.7+3.1 73.1+2.7 0.54 <.0001 74.2+3.7 74.1+5.5 0.03 041
Sex male, n (%) 100% 523 (53.5%) 236 (53.0%) 0.01 0.86 532 (54.5%) 252 (56.5%) 0.04 0.36
Diabetes duration, 100% 12 (7—18) 16 (10—21) 0.30 <.0001 13 (8—18) 12 (7—19) 0.01 0.75
years
Weight, kg 89% 75.5+14.2 86.1+15.5 0.72 <.0001 77.9+18.3 79.7+25.0 0.08 0.03
BMI, kg/m? 87% 28.1+4.6 31.7+5.4 0.73 <.0001 28.9+59 29.4+38.5 0.08 0.05
SBP, mm Hg 2% 139.5+19.0 144.6 +£20.3 026 <.0001 140.7+22.9 139.7+£32.5 0.03 0.38
DBP, mm Hg 2% 76.8+8.8 77.7+10.3 0.10 <.0001 76.9+10.7 76.8+16.7 0.01 0.80
FPG, mg/dl 89% 156.3 +38.6 180.0+58.6 048 <.0001 164.4+57.7 163.5+83.3 0.01 0.74
HbAlc, % 100% 8.0+0.8 89+1.2 0.83 <.0001 83+14 83+1.9 0.01 0.81
Target HbAlc, (%) 100% 7.1+0.4 73+04 0.74 <.0001 7.1+0.4 7.1+0.7 0.02 0.67
At target, n (%) 100% 0 (0.0%) 0 (0.0%) 0(0.0%) 0 (0.0%)
Total cholesterol,  73% 166.3+35.6 169.7+34.4 0.10 0.15 167.1+44.4 165.3 +£60.5 0.03 040
mg/dl
HDL cholesterol,  70% 51.1+13.5 48.7+13.4 0.18 0.01 50.4+16.3 504+254 0.00 0.97
mg/dl
Triglycerides, 72% 113 (83—153) 127 (94—185) 0.33  <.0001 117 (85—161) 119 (83—159) 0.01 0.84
mg/dl
LDL cholesterol,  69% 90.0+30.2 91.2+28.7 0.04 0.57 90.8+36.8 87.4+48.4 0.08 0.12
mg/dl
eGFR, ml/ 100% 79.1+10.3 80.2+10.2 0.11  0.06 79.8+124 80.1+17.5 0.02  0.58
min/1.73 m?
Complications
CKD I1I stage, 100% 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
n (%)
Nephropathy,n ~ 100% 114 (11.7%) 84 (18.9%) 0.20 0.0003 131 (13.4%) 60 (13.5%) 0.00 0.94
(%)
Retinopathy, n 81% 83 (10.5%) 85(23.2%) 0.34  <.0001 100 (10.2%) 53 (11.9%) 0.05 0.19
(%)
DME, n (%) 81% 8 (1.0%) 20 (5.4%) 0.25 <.0001 15 (1.5%) 9 (2.0%) 0.04 0.36
Carotid ather., 58% 213 (37.6%) 94 (37.3%) 0.01 093 260 (26.6%) 115 (25.9%) 0.02 0.71
n (%)
Stroke/TIA, n 58% 51 (9.0%) 23 (9.1%) 0.00 0.96 56 (5.7%) 21 (4.8%) 0.04 0.28
(%)
Prior ML, n (%)  86% 42 (5.1%) 20 (5.1%) 0.00 1.00 48 (4.9%) 19 (4.3%) 0.03 0.54
Coronary 86% 64 (7.8%) 33 (8.4%) 0.02 0.70 68 (7.0%) 25 (5.6%) 0.06 0.17
Revasc., n (%)
CHD, n (%) 86% 95 (11.5%) 46 (11.7%) 0.01 0.92 105 (10.7%) 39 (8.8%) 0.06 0.15
Heart failure,n  86% 15 (1.8%) 13 3.3%) 0.09 0.10 22 (2.2%) 13 (3.0%) 0.05 0.33
(%)
LVH, n (%) 86% 76 (9.2%) 52 (13.2%) 0.13  0.03 93 (9.6%) 41 (9.2%) 0.01 0.79
Microangiopathy, 100% 276 (28.2%) 189 (42.5%) 0.30 <.0001 300 (30.7%) 142 (31.9%) 0.02 0.53
n (%)
Macroangiopa-  89% 324 (37.5%) 150 (37.5%) 0.00 0.99 352 (36.0%) 149 (33.5%) 0.05 023
thy, n (%)
Established 89% 161 (18.7%) 74 (18.5%) 0.00 0.95 168 (17.2%) 64 (14.4%) 0.08 0.07
CVD, n (%)
Diabetes
medications®
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Table 1 (continued)

Avail (%) Before IPTW After IPTW
DPP4i Dapagliflozin SMD p DPP4i Dapagliflozin SMD p
N=977 N=445 N=977 N=445
Insulin, n (%) 100% 250 (25.6%) 285 (64.0%) 0.84 <.0001 353 (36.2%) 165 (37.1%) 0.02 0.64
Metformin, n (%) 100% 938 (96.0%) 382 (85.8%) 036 <.0001 922 (94.4%) 414 (93.0%) 0.06 0.14
Prev. line of 74% 1.7+£0.8 21+1.2 036 <.0001 1.8+1.1 1.8+2.0 0.00 0.86
treatment”
Statin, n (%) 100% 572 (58.5%) 267 (60.0%) 0.03 0.61 554 (56.7%) 255 (57.3%) 0.01 0.83
ACEi/ARB, n 100% 573 (58.6%) 303 (68.1%) 020 022 579 (59.3%) 282 (63.4%) 0.09 0.04
(%)
CCB, n (%) 100% 217 (22.2%) 112 (25.2%) 0.07 033 219 (22.4%) 84 (18.9%) 0.09 0.03
Beta-blockers, 100% 279 (28.6%) 116 (26.1%) 0.06 0.80 256 (26.3%) 110 (24.7%) 0.04 041
n (%)
Diuretics, n (%)  100% 336 (34.4%) 150 (33.7%) 0.01 0.16 328 (33.5%) 134 (30.0%) 0.08 0.07
APT, n (%) 100% 442 (45.2%) 219 (49.2%) 0.08 0.74 442 (45.2%) 221 (49.6%) 0.09 0.03

Variables in the two groups are compared before and after inverse probability of treatment weighting (IPTW). P values and standardized mean
differences (SMD) are shown and only observed data are presented for the intention-to-treat dataset

BMI body mass index, SBP systolic blood pressure, DBP diastolic blood pressure, FPG fasting plasma glucose, HDL high-density lipopro-
tein, eGFR estimated glomerular filtration rate, DME Diabetic Macular oEdema, MI myocardial infarction, CHD coronary heart disease, CKD
chronic kidney disease, TIA transient ischemic attack, LVH left-ventricular hypertrophy, ACEi angiotensin-converting enzyme inhibitors, ARBs
angiotensin receptor blockers, CCB calcium channel blockers, APT anti-platelet therapies, GLM glucose-lowering medications

*The combination of SGLT-2 inhibitors was reimbursed only with concomitant metformin and/or insulin treatment

®Number of classes of anti-diabetic drugs used by the patients before the initiation of DPP4i or dapagliflozin

It should be noted that the average characteristics of
patients included in this study are those of an aged popula-
tion with advanced and poorly controlled T2D. This scenario
differs from that of elderly onset T2D, for whom the devel-
opment of chronic complications may be less of a concern.
Indeed, aged patients with > 10 year diabetes duration, an
HbA Ic of 8.3%, and highly prevalent complications should
be considered particularly at risk of developing adverse dia-
betes-related outcomes, including heart failure and CKD.
Use of SGLT2i in this population is particularly appropri-
ate for the potential to improve disease-related outcomes
beyond glycaemic control. Therefore, decisions on the best
treatment strategy for this population of patients should
not be limited to the evaluation of glycaemic targets. Here,
we show that dapagliflozin maintained its effectiveness on
extra-glycaemic endpoints in the aged population. Although
we do not have data on hard endpoints, it is arguable that
simultaneous improvements in glucose, weight, and blood
pressure control could translate into improved cardiovascular
outcomes. On the other side, no substantial improvement in
hard endpoints is expected during treatment with DPP-4i.
Therefore, despite a greater proportion of patients attained
glycaemic targets with DPP-4i, extra-glycaemic effects were
negligible and DPP-4i provide no protection against cardio-
renal disease. Therefore, while DPP-4i maintained efficacy
in the elderly and are generally well tolerated, we argue that
they may be more suited for the treatment of elderly onset
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diabetes when prevention of heart failure and kidney disease
is less of a concern. For elderly patients with high risk for
cardio-renal disease and in need of intensifying the glucose-
lowering regimen, SGLT2i remain the best option as sug-
gested by treatment algorithms. The combination of SGLT2i
and DPP4i is rationale and may be particularly effective and
safe [27], also in the elderly.

We did not have information on adverse events, which can
be particularly relevant in elderly patients. We observed a
persistence of 71.1% on dapagliflozin, which was lower than
that observed for DPP-4i (78.8%), but in line with the gen-
eral population of the DARWIN-FUP study [15], suggesting
no specific safety issue leading to treatment discontinuation
in this elderly population. Previously, using a similar data-
base, we detected no specific clinical feature leading to dis-
continuation in patients receiving dapagliflozin, as opposed
to those receiving a range of different glucose-lowering
medications [28].

We wish to underline that our findings are divergent from
those of head-to-head comparative trials. Though with some
differences, dapagliflozin and empaglifiozin appeared to be
non-inferior to saxagliptin and linagliptin, respectively [29,
30], but patients in both trials were much younger than in our
study and baseline HbAlc was quite diversified (7.9% and
8.9%) with no use of individualized targets. The reasons why
a smaller proportion of patients attained HbA 1c targets with
dapagliflozin versus DPP-4i in our study probably reside in
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Fig. 1 Primary analysis. DPP4i
Probability of reaching the indi- nitot
vidualized target in initiators of (A) IPTW
dapagliflozin versus initiators
.Of DPP-4i. a Angly31s with . 266/077
inverse probability of treatment Intention-to-treat (37.5%)
weighting (IPTW). b Analysis
with multivariable adjustment
(MVA). ¢ Analyses with pro-
pensity score matching (PSM).
The relative risk (RR) is shown
with 95% confidence interval 206/770
(CI) in the intention-to-treat As-treated (38.4%)
and in the as-treated datasets
separately
B) MVA
. 366/977
Intention-to-treat (37 5%)
296/770
As-treated (38.4%)
(C)psm
% 109/293
Intention-to-treat (37.4%)
86/7214
As-treated (40.2%)

its specific design and setting. First, there are limitations
inherent to the observational design. Though we carefully
addressed confounding by indication with gold standard
methodologies for comparative effectiveness research, the
risk of residual confounding is high, especially because the
two populations of patients were very different at baseline.
Despite good matching on baseline HbA lc, the higher vari-
ability of baseline HbAlc in the dapagliflozin group may be
one of the reasons why the proportion of patients reaching
HbA1c targets was lower than in the DPP-4i group, even
without differences in the change of HbAlc on a continu-
ous scale. Furthermore, systematic factors driving baseline
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Dapaglifiozin Relative Risk (95% C.1.)
nitot for achieving HbA1c target
121/445 o 0.73 (0.65-0.82)
(27.2%) : p <0.0001
T T l T T
0.5 075 1 15 2
95/320 : 0.78 (0.69-0.88)
(29.7%) e : p <0.0001
I 1 I ] 1
0.5 075 1 15 2
121/445 : 0.76 (0.59-0.97)
(27 2%) : P=0.03
1 1 I I 1
0.5 075 1 1.5 2
95/320 I : 0.77 (0.58-1.03)
(29.7%) : p=0.08
1 I I I 1
0.5 075 1 15 2
87/293 } : 0.77 (0.58-1.03)
(28.8%) : P=0.07
1 I l 1 1
05 075 1 15 2
65/214 ——— 0.76 (0.55-1.04)
(30.3%) : p=0.09
1 I I I I
0.5 075 1 15 2

differences between the two groups may have influenced the
outcome. During the study period, different reimbursement
restrictions, with regards to possible combinations and upper
limit of baseline HbA 1c, applied to the two classes of drugs,
creating a true channelling bias. Therefore, generalizability
of our findings needs to be carefully scrutinized.

The glucose-lowering effect of SGLT?2i is proportional to
eGFR [21] and is supposed to be independent from beta cell
function. Thus, it remains unclear why longer diabetes dura-
tion was associated with lower proportions of patients attain-
ing HbA1c targets among patients initiated on dapagliflozin
versus DPP-4i. While we cannot exclude this finding is due
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Fig.2 Subgroup analyses. The Relative Risk (95% C.I.) for achieving HbAlc target
primary analysis was performed Entire population o 0.73(0.65-0.82)
after stratification based on :
diabetes duration and eGFR By Diabetes duration :
quartiles. Results are shown as Diabetes duration <15 years —e-—i 0.93(0.78-1.11) |
relative risk (RR) for dapagli- : L P =0.03
flozin versus DPP-4i with 95 Diabetes duration 215 years —e— : 0.67 (0.54-0.83)
confidence interval (CI) By eGFR quartiles i}
60 < eGFR < 71 ml/min/1.73 m2 —e— : 0.39 (0.25-0.59)
71 < eGFR< 81 ml/min/1.73 m2 —e— 0.81(0.61-1.07)
: - P =0.0004
81<eGFR< 87 ml/min/1.73 m2 —e— 0.91(0.73-1.14)
eGFR>= 87 ml/min/1.73 m2 —e— 099 (0.78-1.26)

to residual confounding, an inverse association between
diabetes duration and glycaemic effectiveness of SGLT2i
was noted in prior real-world studies [31, 32], and deserves
future investigation. It should also be mentioned that, during
the study period, SGLT2i and DPP4i could be prescribed
only by diabetes specialists making results not immediately
transferrable to primary care. Finally, we acknowledge that
the duration of observation was short (7.5 months on aver-
age) and a longer follow-up may provide different data with
regards to persistence of the glucose-lowering effect of the
two treatments.

Nonetheless, our data contribute to building evidence on
the effectiveness of SGLT?2i in elderly patients with T2D.
We detected that a smaller proportion of patients attained
individualized targets with dapagliflozin than with DPP-
4i, but extra-glycaemic effects of dapagliflozin were pre-
served in this elderly population and were stronger than
those exerted by DPP-4i. In view of the expected benefits
of SGLT2i on hard outcomes in this specific population,
we advocate for randomized controlled trials dedicated to
elderly people with T2D.

Supplementary Information The online version contains supplemen-
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