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BACKGROUND: The widespread use in clinical practice of drugs with cardio- and nephroprotective properties, in particular,
sodium-glucose cotransporter type 2 inhibitors (SGLT2i), is based on the results of large-scale international randomized
trials. Meanwhile, there are no data demonstrating the possibility of the influence of these drugs on mortality rates in real
clinical practice in Russian patients. To study this issue, a CARDIA-MOS study was conducted on a population of patients with
type 2 diabetes (T2DM) in Moscow.

AIM: To study the effect of SGLT2i on the total mortality of patients with T2DM in Moscow.

MATERIALS AND METHODS: To assess the frequency of different outcomes, two samples of patients were formed according
to predetermined criteria: 1) patients who started therapy with SGLT2i (dapagliflozin) in 2017; 2) a control group of patients
corresponding to the main group in terms of key indicators: age, duration of T2DM, presence of cardiovascular diseases, use
of insulin therapy, HbA1c level.

RESULTS: Firstly, an analysis of the data of 499 patients who started treatment with dapagliflozin in 2017, as well as 499 pa-
tients in the control group (n = 998) was made. The baseline characteristics of the patients were generally comparable. Pre-
study SBP and HbA, were worse in the dapagliflozin group. The use of dapagliflozin was associated with a 39% reduction
in the relative risk of death from all causes (RR 0.614, 95% Cl 0.417-0.903, p = 0.013), led to a decrease in HbA1C levels by
0.8% (from 8.5 to 7.7%, p<0.001) for 48 months. observations. The safety profile of dapagliflozin was comparable to that of
the control group

CONCLUSION: The use of dapagliflozin in the treatment of patients with T2DM can reduce overall mortality and improve
glycemic control.
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BJINAHUE MHTUBUTOPOB HATPUU-TNTIOKO3HOIO KOTPAHCIMOPTEPA 2 TUMNA
AANATNONO3UHA HA MOKA3ATEJIU OBLLEA CMEPTHOCTU BOJIbHbIX CAXAPHbIM
AWABETOM 2 TUNA (MCCNNEAQOBAHUE CARDIA-MOS, MOCKBA)
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OBOCHOBAHME. LLinpokoe npumeHeHne B KNMHUYECKON NPaKTUKe NpenapaToB C Kapano- U HedpponpoTeKTUBHbIMU CBON-
CTBaMW, B YaCTHOCTV MHIMOMTOPOB HATPUIA-TIIOKO3HOTO KoTpaHcnopTepa 2 tuna (MHI1T-2), 6a3npyeTca Ha pesynbraTax
KPYNMHOMACLUTAOHbIX MEXAYHAPOAHbIX PAaHAOMU3UPOBaHHbIX MCCefoBaHWA. MeXay TemM OTCYTCTBYIOT AaHHble, JeMOH-
CTpupyoLwmne BO3MOXHOCTU BIMAHMA AaHHbIX NPenapaToB Ha NokKasaTeny CMePTHOCTU B peanbHOW KIMHNYECKOM NPaKThKe
Y POCCUINCKMX NMaLMeHTOB. nA n3yyeHns JaHHOro Bonpoca 66110 npoeeaeHo nccnegosaHne CARDIA-MOS Ha nonynsymm
6ONbHbIX CaxapHbIM gnabetom 2 Tuna (CA2) r. MocKBbI.

LENb. V3yunTb BnsHue NHIJIT-2 Ha nokasaTenu obuien cmepTHOCTU 60bHbIX C2 MOCKBBI.

MATEPUAJIbl U METOAbI. 115 oueHKN 4acTOTbl Pa3finyHbIX MCXOA0B 6binn chopMUpPOBaHbI iBe BbIOOPKU MALMEHTOB MO
3apaHee onpefeneHHbIM Kputepusam: 1) naumeHTsl, HayaBwre Tepanuto HMIT-2 (ganarnuénosuHom) B 2017 r. 1 nonyyas-
lWne ero B TeueHne 48 mec; 2) KOHTPOJIbHaA rpynna nauyneHToB (He nonyyaswux UHIJIT-2), cooTBeTCTBYIOWAA OCHOBHOM
rpynne Mo KnoyYeBbIM NOKa3aTenAM: BO3pacT, AnnTtenbHocTb Cll, Hanuume cepaeyHo-cocyamcTbix 3aboneBaHniA, MICNonb3o-
BaHVe VHCYNMHOTePanK, ypoBeHb MUKMPOBaHHOTO remornobuHa (HbA ).

© Endocrinology Research Centre, 2022 Received: 06.06.2022. Accepted: 15.09.2022
CaxapHbliit Anabert. 2022;25(5):439-448 doi: https://doi.org/10.14341/DM12929 Diabetes Mellitus. 2022;25(5):439-448



https://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.14341/DM12929&domain=pdf&date_stamp=2022-12-01 

OPUTMHAJIbHOE NCCNEAOBAHUME

PE3YJIbTATbI. Ha 1-m 3Tane paboTbl 6bi1 NpoBeAeH aHanmn3 4aHHbIX 499 NaUMEeHTOB, HauaBLLMX NedyeHre danarndno3nHOM
B8 2017 r., a TakxKe 499 naumeHToB KOHTPOsIbHOW rpynmnbl (n=998). MicxogHble XapakTepUCTUKM NALMEHTOB B OCHOBHOM Obinu
conocTaBrMbIMU. [ToKasaTtesin CUCTONNYECKOrO apTepranbHOro fasneHna 1 yposHa HbA no uccnegosanua 6binn xyxe
B rpynne ganarnudnosuHa. MNprmeHeHre ganarnndno3nHa accounmpoBanochb CO CHMKEHNEM OTHOCUTENbHOTO pucka (OP)
CcMepTU OT BCex NpuurH Ha 39% (OP 0,614; 95% [ 0,417-0,903; p=0,013), NnpuBOANIIO K CHUKEHWIO YPOBHA HbA1c Ha 0,8%

(c 8,500 7,7%, p<0,001) Ha npoTskeHUN 48 Mmec HabnoaeHns.

3AKNIOYEHUE. icnonb3oBaHue ganarnnudnosrHa B Tepanmm 6osbHbix CL12 No3BONAET CHU3UTb NoKasaTenu obuien cmepT-

HOCTU N yNy4YLlLNTb NOKa3aTenn rNMnkeMmnyeCckoro KOHTpons.

KJTIOYEBbIE CJIOBA: caxapHeliti duabem 2 muna; danaanugnosur; uHIJIT-2; omHocumeneHublili puck cmepmu; CC3; XCH; XbI1

BACKGROUND

International Diabetes Federation (IDF) estimates that by
2045, the global incidence of diabetes will rise by 50% [1].
Most of the diabetes cases are type 2 (T2D). Even though
many different antihyperglycemic drugs are in use nowa-
days, T2D is still associated with a high risk of delayed com-
plications and mortality attributable to cardiovascular dis-
eases [2].

T2D therapy includes lifestyle change, pharma ther-
apy in order to prevent complications, and continuous
glycaemic control — primarily, control of glycated haemo-
globin (HbA1c). The American Diabetes Association (ADA)
and the European Association for the Study of Diabetes
(EASD) recommend setting individual HbA1c targets based
on the patient’s condition, risks involved in the therapy,
and concomitant diseases. As per the ADA/EASD consensus
statement [3, 4], the HbA1c target suitable for most adult
patients is <7.0%. The Russian 2021 guidelines likewise em-
phasise the importance of setting individual HbA1c targets
as part of diagnosis and state that HbA1c<7.0% is a target
suitable for most adult patients [5].

However, achieving and maintaining a target HbAlc
in T2D patients cannot reliably protect them from the on-
set and development of cardiovascular diseases, chronic
heart failure (CHF) and chronic kidney disease (CKD) [6-10].
Data held in the Federal Patient Registry show that CKD
is the cause of death in about 30% of T2D patients [6].
Approximately one-third of T2D patients have CKD, and
this contributes to higher rates of hospitalisations/deaths,
to higher demand for kidney dialysis procedures, and to an
excessive workload for the healthcare system in general [7].

Contemporary methods of diabetes therapy require
an analysis of any co-morbidity. A special focus is made on
antihyperglycemic drugs that also have cardioprotective/
renoprotective effects. New classes of diabetes treatment
drugs have been developed and successfully used, such as
sodium-glucose cotransporter type 2 inhibitors (SGLT2i).
This group of drugs was the first to show a reduction in risk
of cardiovascular accidents and CHF hospitalisation and thus
earned special recognition in the T2D therapy [8-10]. The key
feature of SGLT2i use is a reduction of the rate of major cardi-
ovascular accidents (cardiovascular lethality, non-lethal myo-
cardial infarctions (Mls), or acute cerebral blood flow failures),
as well as the rate of heart failure hospitalisations [11]. These
drugs reduce the demand for kidney dialysis procedures,
the rate of kidney transplantation and kidney-associated
mortality; they also reduce the rate of other adverse renal out-
comes [12]. On the one hand, there is a solid body of evidence
conclusively demonstrating cardioprotective/renoprotective
effects of SGLT2i drugs. On the other, one ought to verify
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the reproducibility of these effects in real clinical practice with
a Russian population of patients and to evaluate the contribu-
tion of these drugs to survival of T2D patients; this was the ob-
ject of the CARDIA-MOS study. At Phase 1, we added dapag-
liflozin to the existing T2D therapy and examined the effects
of this drug on total mortality.

Dapagliflozin is a selective and manageable SGLT2i
drug [13]. In randomised controlled studies it has proven
highly efficient and safe, including in terms of cardiorenal
outcomes [14-17].

OBJECTIVE

To study the effect of SGLT2i on total mortality in T2D pa-
tients in Moscow.

MATERIALS AND METHODS

Site. Moscow Endocrinological Dispensary.

Start and end dates. Our analysis covered retrospective
data from T2D patients’ primary medical records for the peri-
od from 1 January 2017 to 31 December 2020.

To evaluate the rate of different outcomes in T2D pa-
tients, two sample groups were created: a target (dapagli-
flozin) group and a control group.

The target (dapagliflozin) group included patients meet-
ing the following criteria.

Inclusion criteria:

- T2D

- Age50to75

- Prior cardiovascular diseases or one or more factors
of risk of their onset (such as arterial hypertension or
dyslipidemia)

- No prior treatment with glucagon-like peptide-1 recep-
tor agonists (GLP-1-RA) or SGLT2i drugs

- SGLT2i (dapagliflozin) therapy start in 2017.

Exclusion criteria:

- Medical records lack information on the patient’s condi-
tion throughout the entire 48-month-long observation
period unless the patient’s death within that period has
been confirmed

- Medical records show that dapagliflozin treatment was
suspended for a duration of over 3 months within the ob-
servation period

- Any GLP-1-RA treatment within the observation period
(up to 48 months following the start of SGLT2i treatment).
The control group included patients meeting the follow-

ing criteria.
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- T2D

- Age50to75

- Prior cardiovascular diseases or one or more factors
of risk of their onset (such as arterial hypertension or
dyslipidemia)

- No prior treatment with glucagon-like peptide-1 recep-
tor agonists (GLP-1-RA) or SGLT2i drugs.

Exclusion criteria:

- Medical records lack information on the patient’s condi-
tion throughout the entire 48-month-long observation
period unless the patient’s death within that period has
been confirmed.

The target (dapagliflozin) group was created by select-
ing T2D patients’ medical records from the Federal Diabetes
Patient Registry (Moscow Division) where dapagliflozin
therapy was started within the period from 1 January 2017
to 31 December 2017, subject to the inclusion and exclusion
criteria (n=703). Since primary medical records contain much
more detailed information than the Federal Diabetes Patient
Registry does, we ran an additional verification of matching
the inclusion and exclusion criteria for this cohort of patients
(n=703) using data held in their EMIAS electronic records.
Patients found to be matching the inclusion criteria and not
to be falling under the exclusion ones on the basis of their
primary medical records (n=499) were included in the target
group.

In order to create a control group, our target group pa-
tients were subdivided into 36 categories based on their sex,
age (under 60, 60 to 70, over 70), prior cardiovascular diseas-
es, and the use of insulin therapy.

The control group of patients was created by random
selection of T2D patients’ medical records from the Federal
Diabetes Patient Registry (Moscow Division) where these
were found to be matching the inclusion criteria and not
to be falling under the exclusion ones (n=4317). Then,
36 subgroups (n=2736) were created within this sample,
each matching the key characteristics (sex, age, T2D du-
ration, body mass index (BMI), HbA1c level, prior cardio-
vascular diseases, and the use of insulin therapy) of a sub-
group within the target (dapagliflozin) group. Finally, using
arandom number generator, 449 patients were selected out
of this sample and included in the control group.

A retrospective two-sample comparative study with
a 48-month-long observation period.

The values of quantitative variables are expressed as
medians and standard deviations; the values of categorical
variables are expressed as rates and percentage shares (%).
Survival rate analysis was carried out using the Cox propor-
tional hazard regression model. The results of this regression
analysis are expressed as risk ratios with a 95% confidence
interval. The total mortality rate was used as the prima-
ry metric of efficacy; additional metrics included the rates
of mortality caused by chronic heart failure, cardiovascular
diseases, COVID-19, or COVID-19 combined with cardiovas-
cular disease, and further subgroup analyses depending on
baseline characteristics.
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The study protocol was approved by Moscow
Endocrinological Dispensary’s internal Ethics Committee on
28 June 2022 (official session record unnumbered).

RESULTS

The baseline characteristics of patients in the two groups
were commensurable on key parameters (Table 1). After
the observation period, significant differences in several
characteristics (HbA1c level, systolic blood pressure, met-
formin use rate) were found between the two groups. Blood
pressure and HbA1c level values in the dapagliflozin group
were worse than in the control group. The dapagliflozin
group patients used metformin less frequently (Table 1).

The results show a significant (by 39%) reduction of rel-
ative risk of death from all causes in the dapagliflozin group
of patients (Figure 1): relative risk 0.614; 95% Cl 0.417-0.903;
p=0.013. The rate of this ultimate outcome over the 4 years
of observation was 8.4% in the dapagliflozin group vs. 13.4%
in the control group; the number needed to treat (NNT) was
20 (Figure 1).

Even more significant was the difference in the rates
of CHF mortality: over the observation period, the relative risk
of death attributable to CHF in the dapagliflozin group was
77% lower (Figure 2): relative risk 0.230; 95% Cl 0.077-0.683;
p=0.008. Thus, the CHF mortality rate in the dapagliflozin
group was 0.7% vs. 3.4% in the control group over a compa-
rable observation period (Figure 2).

Moreover, the dapagliflozin group showed a trend to-
wards lower risk of death caused by cardiovascular diseases
or COVID-19: relative risk of death caused by cardiovascular
diseases was 0.431; 95% Cl 0.177-1.048; p=0.063, the same
for COVID-19: 0.667; 95% Cl 0.329-1.351; p=0.261. A sig-
nificant (by 44%) reduction of the rate of combined ulti-
mate outcome (cardiovascular diseases deaths + COVID-19
deaths) was observed in the dapagliflozin group: relative risk
0.56; 95% C1 0.323-0.969; p=0.038; cardiovascular diseases +
COVID-19 mortality was 2.6% in the dapagliflozin group vs.
3.8% in the control group.

Subgroup analyses depending on baseline characteristics
showed that patients who were receiving insulin therapy prior
to this study had a tendency towards lower mortality from all
causes within the dapagliflozin group: relative risk 0.62; 95%
Cl10.37-1.10; p=0.064. Besides, a reduction (by 46% vs. female
patients in the control group) of the risk of mortality from all
causes was observed in female patients in the dapagliflozin
group: relative risk 0.54; 95% Cl 0.30-0.98; p=0.042.

A vital factor affecting the patients’ survival was wheth-
er they had any cardiovascular diseases prior to inclusion
in the study. Patients having no confirmed cardiovascular dis-
eases prior to inclusion in the study had a risk of death 39%
lower than T2D patients with prior cardiovascular diseases
(relative risk 0.616; 95% Cl 0.419-0.905; p=0.014) (Figure 3).

Dapagliflozin therapy in the subgroup of patients
with confirmed cardiovascular diseases led to a reduction
of the relative risk of death from all causes by 47%, where-
as the reduction of relative risk of death from all causes
in the cohort without confirmed cardiovascular diseases
amounted to 23% only (Figure 4).
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Changes in the clinical and laboratory-measured

parameters

in addition to mortality metrics, we evaluated chang-
es in several clinical and laboratory-measured parameters.
Starting from the 3rd month of observation, the dapaglifloz-
in group showed a significant reduction of HbA1c level, de-
spite higher baseline values (Figure 5).

Table 1. Patients’ baseline characteristics

Similar positive tendencies were observed in body
weight and BMI values. Thus, 48 months following
the start of the observation, body weight in the dapag-
liflozin group was 92.8 kg vs. 95.3 kg in the control
group (p=0.022). It ought to be noted that the baseline
value of this parameter was higher in the dapaglifloz-
in group vs. the control group (baseline body weight

Control Group Dapagliflozin Group p*
Number, n 499 499
Age (years) (SD) 62.7 (6.0) 62.5(5.8) p>0.05
Sex (male), n (%) 205 (41.1) 205 (41.1) 1.000
Diabetes duration (years) (SD) 8.7 (4.5) 8.8 (5.6) p>0.05
Body mass index (kg/m?) (SD) 34.04 33.91 p>0.05
Systolic blood pressure (mm Hg) 133.27 134.87 p=0.013
HbA1c, % 8.27 8.53 p<0.001
Total cholesterol, mmol/L, average 5.84 5.99 p>0.05
Low density lipoproteins, mmol/L, average 2.75 2.72 p>0.05
Confirmed cardiovascular diseases 217 (43.5) 211 (42.3) p>0.05
Therapy:
metformin, n (%) 468 (93.8) 429 (86.0) p<0.001
sulphonyl urea, n (%) 289 (57.9) 284 (56.9) p>0.05
DPP-4 inhibitors, n (%) 63 (12.6) 56 (11.2) p>0.05
insulin, n (%) 193 (38.7) 193 (38.7) p>0.05
*p — for Control Group vs. Dapagliflozin Group comparisons.
0.15
Group
1 Control
- Dapagliflozin
% 0.10
v
=
kc
>
1S
=)
Y 0.05
| 38.6%
0.00 I I I
0 12 24 36 48
Months
Control Dapagliflozin p Relative risk 95.0% CI
Mortality 67 (13.4%) 42 (8.4%) 0.013 0.614 0.417-0.903

Figure 1. Overall mortality by group.

CaxapHbIi Anabert. 2022;25(5):439-448

doi: https://doi.org/10.

14341/DM12929 Diabetes Mellitus. 2022;25(5):439-448



ORIGINAL STUDY

CaxapHbin guabet / Diabetes Mellitus | 443

0.04
Group
_r Control
- Dapagliflozin
0.03
%
v
=
8 0.02
=}
€
o}
O
0.01
| 77%
0.00 T T T T
0 12 24 36 48
Months
Control Dapagliflozin p Relative risk 95.0% ClI
Chronic heart failure 17 (3.4%) 4(0.7%) 0.008 023 0.077-0.683
mortality
Figure 2. Chronic heart failure mortality by group.
0.20 P Relative risk 95,0% CI
0.014 0.616 0.419 0.905
0.15
%
v
=
& 010
=}
€
35
O
0.05
0.00
.00 10.00 20.00 30.00 40.00 50.00

Months (redacted after 48 months)

-~ No confirmed cardiovascular diseases

- Confirmed cardiovascul

Figure 3. Mortality from all causes depending on confirmed

in the dapagliflozin group: 95.9 kg vs. 94.2 kg in the con-
trol group). BMI in the dapagliflozin group at 48 months
following the start of observation was 29.4 kg/m? (4.5 kg/
m? lower than at the start of observation) vs. 34.3 kg/m?
in the control group (0.4 kg/m? higher than at the start
of observation), p<0.001. However, no significant differ-
ence in BMI between the two groups existed at the start
of observation.

Over the 48 months of observation, both groups showed
a trend towards a significant reduction of both systolic and
diastolic blood pressure (Figure 6). Over the period of obser-
vation, a trend towards a lower rate of major cardiovascu-
lar accidents was observed in the dapagliflozin group only.
No significant differences between the groups were found

ar diseases

cardiovascular diseases at the time of inclusion in data analysis.

in several parameters (myocardial infarctions rate, revascu-
larisation rate, acute cerebral blood flow failures rate).

Over the period of observation, a positive trend in glo-
merular filtration rate was found in the dapagliflozin group:
at 48 months following the start of therapy, the glomerular fil-
tration rate was 2.1% better than the baseline value (Figure 7).
At 48 months following the start of the observation, the share
of patients with normal glomerular filtration rate values was
12.6% in the control group vs. 22.1% in the dapagliflozin group.

The safety profile in the dapagliflozin group was com-
mensurable with that in the control group and consistent
with the results of prior clinical studies (Table 2). In contrast
to the control group, no kidney dialysis cases were regis-
tered in the dapagliflozin group.
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DISCUSSION

The purpose of T2D treatment is to prevent the onset
of complications. This is done by achieving and maintaining
target glycaemic control values. At present, several classes
of antihyperglycemic drugs are used in T2D treatment; they
differ from one another in their mechanism of action.

In most cases, first-line therapy includes a change in life-
style, i.e., a reduction of body weight (in overweight or obe-
sity patients) and an increase in physical activity, as well as
metformin intake (subject to contraindications and tolerabil-
ity) [4, 5]. Other types of therapy are to be selected individu-
ally based on medical history, body weight, hypoglycaemia
risks, existing cardiovascular diseases and/or CKD, the cost

With cardiovascular diseases
0.25

of drugs and the patient’s preferences. One ought to consid-
er that cardiovascular diseases are the most frequent cause
of death in T2D patients. Most of the mortality in such pa-
tients is attributable to CHF, myocardial infarction or stroke.
Thus, itis highly important to use drugs that reduce the rate
of cardiovascular diseases and mortality [18].

SGLT2i are a relatively new class of diabetes drugs. They
reduce blood sugar by increasing sugar excretion in urine.
Since these drugs’ effect is unrelated to insulin, SGLT2i may
be combined with other antihyperglycemic drugs, includ-
ing insulin, without involving a significant risk of hypogly-
caemia [19]. Dapagliflozin is a highly selective SGLT2i drug
with proven efficacy and safety in the treatment of T2D pa-
tients [19]. In clinical studies, dapagliflozin, whether used

No cardiovascular diseases
0.25
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4
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With cardiovascular diseases 43 (19.8%) 23 (10.9%) 0.013 0.53 0.32-0.88
No cardiovascular diseases 24 (8.5%) 19 (6.6%) 0.4 0.77 0.042-1.4
Figure 4. Mortality from all causes by cohort and by the presence of a confirmed cardiovascular disease.
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Figure 5. Glycated haemoglobin levels by group over the 48 months of observation.
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Figure 7. Glomerular filtration rate by group over the 48 months of observation.

solo or in combination with other drugs, ensured efficient
glycaemic control, body weight reduction and blood pres-
sure reduction in T2D patients, including those with arterial
hypertension and/or other cardiovascular diseases [14-17].
Data from real clinical practice confirm dapagliflozin efficacy
in T2D patients [20-23].

It should be noted that the populations of patients in pri-
or SGLT2i tests differed in their baseline characteristics. Thus,
the EMPA-REG OUTCOME study [8] involved T2D patients
with confirmed cardiovascular diseases; 25% of patients in-
cluded in the study had a high 5-year CHF risk and anoth-

Table 2. Safety parameters by group at the 48th month of observation

er 5.1% had a very high 5-year CHF risk. A significant part
of patients included in the DECLARE study [15] was a cohort
of primary preventive care patients, whereas two-thirds
of patients included in the CANVAS study [10] had prior car-
diovascular diseases.

A meta-analysis of three randomised placebo-con-
trolled SGLT2i tests [24] was run to evaluate cardiovascu-
lar outcomes in T2D patients; it showed that SGLT2i drugs
reduced the risk of major cardiovascular accidents by 11%
and the risk of a lethal cardiovascular event or a hospital-
isation for heart failure in cardiovascular patients by 23%.

Control Group Dapagliflozin Group p
cases (n) share (%) cases (n) share (%)
Amputations 3 0.6% 5 1.0% 0.48
Fractures 13 2.6% 1 2.2% 0.68
Acute renal failure 1 0.2% 1 0.2% 1.00
Dialysis 3 0.6% o - 0.08
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Relative risk 95% CI P

Chronic heart failure mortality —_— 0.230 0.077 0.683 |0.008
Cardiovascular mortality — 0.431 0.177 1.048 |0.063
Covid-19 mortality —_— 0.667 0.329 1.351 |0.261
Covid-19 + cardiovascular mortality e 0.560 0.323 0.969 |0.038
Overall mortality by subgroup

Insulin therapy —_— 0.620 0.338 1.097 |0.064
Other therapy — 0.609 0.370 1.928 |0.098
Males _ 0.670 0.400 1.120 |0.130
Females _ 0.540 0.300 0.980 |0.042
Cardiovascular diseases —_— 0.530 0.320 0.88 |0.013
No cardiovascular diseases —_— 0.770 0.420 1.400 |0.400
Chronic heart failure —_— 0.830 0.480 1.440 |0.500
No chronic heart failure _—— 0.470 0.270 0.810 |0.007

0 0,5 1 1,5 2

In favour of dapagliflozin

Figure 8. Risk of different outcomes in general and by patient subgroup.

Moreover, SGLT2i drugs reduced the rate of kidney function
deterioration and the rate of the terminal stage of kidney
failure or death from kidney dysfunction both in patients
with atherosclerotic cardiovascular diseases and in those
without such diagnosis.

The results of our study are generally consistent with
those of major randomised clinical SGLT2i studies. Thus,
the EMPA-REG OUTCOME study [24] found a 32% reduc-
tion in the risk of death from all causes in the empaglifloz-
in group (relative risk 0.68; 95% Cl 0.57-0.82; p<0.001). Our
study found that the use of dapagliflozin is associated with
a 39% reduction in the risk of death from all causes.

Dapagliflozin efficacy in the prevention
of cardiovascular accidents was confirmed by the results
of the DECLARE-TIMI 58 [15] and CVD-REAL Nordic stud-
ies [25]. Compared against DPP-4 inhibitors, dapaglifloz-
in reduced the risk of minor cardiac abnormalities by 22%
(relative risk 0.78; 95% Cl 0.67-0.94), the risk of CHF hospital-
isation by 38% (relative risk 0.62; 95% Cl 0.50-0.77) and total
mortality by 41% (relative risk 0.59; 95% Cl 0.49-0.72).

A vital factor affecting the patients’ survival was wheth-
er they had any cardiovascular diseases prior to inclusion
in the study. In our study, patients with confirmed cardio-
vascular diseases likewise received a maximum benefit from
dapagliflozin therapy: the risk of death from all causes was
reduced by 47% (Figure 8).

Moreover, the use of dapagliflozin was associat-
ed with non-reduction in glomerular filtration rate over
the 48-month-long observation period, as opposed
to the control group. The impact of dapagliflozin on kidney
outcomes was evaluated in DECLARE-TIMI 58 study [26].
It was shown that dapagliflozin reduced the risk of kidney
failure, as demonstrated by a reduced rate of combined kid-
ney and additional kidney endpoints in the dapagliflozin
group vs. the placebo group. Moreover, at 6 months, the av-
erage reduction of estimated glomerular filtration rate vs.
the baseline values was significantly greater in the dapag-
liflozin group vs. the placebo group (p<0.0001); however,
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at 24 months these values levelled up between the groups,
and at 3 and 4 years after randomisation the reduction of es-
timated glomerular filtration rate in the placebo group was
greater vs. the dapagliflozin group [27].

All the aforesaid shows that SGLT2i drugs and dapag-
liflozin in particular can be used in secondary preventive
treatment against T2D complications in real clinical prac-
tice. The drug has obvious cardioprotective/renoprotective
properties which are confirmed by both prior studies and
our study. Further studies may be carried out to identify
other groups of patients that may benefit from dapagliflozin
therapy.

It ought to be noted that a significant portion of the ob-
servation period (part of 2019 and the entire of 2020) co-
incided with the time of COVID-19 widespread presence,
which may have affected the figures of mortality in T2D pa-
tients and the profile of causes thereof.

Moreover, several patients had no cause of death en-
tered into their medical records; determining a precise pro-
file of mortality causes and evaluating the cardiovascular
share therein was thus complicated somewhat further.

CONCLUSION

The use of SGLT2i drugs and dapagliflozin in particu-
lar in the treatment of T2D patients is expected not only
to contribute to glycaemic parameters improvement, body
weight reduction and blood pressure improvement, but
also to reduce overall mortality. Dapagliflozin has demon-
strated cardioprotective/renoprotective effects not only
in randomised clinical tests but also in a study inquiring into
real clinical practice with a population of Russian patients.
Moreover, dapagliflozin has proven highly safe. Based on
the results of our study, dapagliflozin may be recommended
for the treatment of a broad population of T2D patients with
cardiovascular diseases and factors of their onset.
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