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Abstract

Objective: To study the effectiveness on delaying the progression of chronic kidney disease in patients with
type 2 diabetes receiving add-on SGLT-2 inhibitors (dapaglifiozin and empagliflozin) with the use of non-SGLT-2
inhibitors. Method: This retrospective analytical study collected data from patients with type 2 diabetes at the Central
Chest Institute of Thailand between October 1, 2014, and October 31, 2019. The patients were divided into three groups:
1) those with dapagliflozin, 2) those with empagliflozin, and 3) those with only non-SGLT-2 inhibitors. Follow up duration
was one year after starting SGLT-2 inhibitors. The progression of chronic kidney disease was determined by the decline
of estimated glomerular filtration rate (eGFR) for at least 40% from baseline or the doubling of serum creatinine or having
end-stage renal disease. Results: 564 patients with type 2 diabetes in three groups, with 188 patients in each group,
qualified the inclusion and exclusion criteria. The numbers of patients with at least 40% decline of eGFR from baseline
were nine patients in dapagliflozin group (1.6%), three in empagliflozin group (0.5%) and 14 in non-SGLT-2 inhibitors
group (3.7%). The difference reached statistical significance (P = 0.025). One patient (0.2%) in the SGLT-2 inhibitors
group and two patients (0.4%) in the non-SGLT-2 inhibitors group had a doubling of serum creatinine (P = 0.366) with
no statistically significant difference. None of the ESRD patients were found in the study. Conclusion: SGLT-2 inhibitors
could delay the progression of kidney disease, as determined by at least 40% decline of eGFR from baseline, in patients
with type 2 diabetes better than non-SGLT-2 inhibitors.
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88z 40 LYINNU 7 T8 (30882 5.7) WAz 2 318 (308aY
3.1) aNd1eu lapd OR =1.901 (95% Cl: 0.383 —
9.426) %a"l,ajLmﬂ@mﬁuasmﬁﬁfﬁﬁm”zymmﬁ@ P=
0.425) ﬂgafrvlajwm‘i'lmugﬂmﬁﬁ@h eGFR aaad31neN
Suduagiosiauas 40 ‘l,umjuﬁvl@i”%‘um empaglifiozin
*s'wﬁ'ummjw ACEIs/ARBs LL@iqu’ﬂmﬁwmu 3918
(Fauaz 5.5) sl,umju‘ﬁlvlﬁ%'um empaglifiozin uazldld3u
81N&§Y ACEIS/ARBs Feuandrsnuadafituidyng
806 (P = 0.007)

lungda non-SGLT-2 inhibitors WaSouiey
swiw%ﬂmﬁ"tﬁ%’umﬂa;u ACEIS/ARBs 373628 LA
Aaelaldduonduainann wuﬁwmu;ﬁﬂmﬁ'ﬁm
eGFR aaadsanasudnagnstosouas 40 1MAny 6
8 (Fa8as 5.3) uaT 8 318 (308az 10.8) MNEAL lag
i OR = 0.458 (95%Cl: 0.152 — 1.380) G9lsiuanersnin
pgInuRANIIEDE (P = 0.157) (@13197 2)
Tesafigunnsnunsvinanuzaslaiianas

MINAT=R logistic regression LWUU univariate
WU SaspiEpINauNHER LA eGFR flaaadainen
Suduadneiasdasaz 40 fo mﬂ@i’%’ummﬁm SGLT-2
inhibitors (dapagliflozin Lt8& empagliflozin) lagfiaiu
\FosfAaiu 0.410 i maa;&’ﬁiﬁ%’umnejw non-SGLT-2

o @

IA [l a o aAa
inhibitors D88 NURLRIATYNIIRDG (P = 0.027; OR =
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M15197 2. MINAAT eGFR NanadanndInauasindtassasas 40 1u;§ﬂw 3 ﬂfcja\lﬁvléﬁu ACEIs/ARBs 373678

Lo fin eGFR fiaaasanasuduagsiossanas 40
dapagliflozin (n = 188) empagliflozin (n = 188) non-SGLT-2 inhibitors (n = 188)
Wanaans  ldifanasaws Nanaans liienaans Aenaans  laifianaans
ACEIs/ARBs 7 (5.7%) 116 (94.3%) 133 (100%) 6 (5.3%) 108 (94.7%)

141650 ACEIS/ARBs 2 (3.1%) 63 (96.9%)

3 (5.5%) 52 (94.5%)

8 (10.8%) 66 (89.2%)

OR (95%Cl) 1.901 (0.383 — 9.426)
P’ 0.425

- 0.458 (0.152 — 1.380)
0.007 0.157

1: chi — square test

0.410; 95%CI 0.186 - 0.905) Taspdulidaugunus
fUen eGFR MlanasanasuanagsiagTasas 40
La‘]ja"?l,mw:ﬁﬂ]’agml,uu multivariate 1ag3T enter wuin
;‘Tﬁvlﬁ%'um SGLT-2 inhibitors JaNuLFs97A eGFR 22
aaaINAsuauasnsiassosa: 40 Aatu 0.335 1
mauﬁﬁ"l@i”%‘u £N&Y non-SGLT-2 inhibitors FefivipanAn
N19806 (P = 0.011; OR = 0.335; 95%Cl 0.144 - 0.777)
(mi’ld‘ﬁ 3) fRIUMINATIEA logistic regression LWy

univariate k82 multivariate 1ag33 enter luﬁgﬂ’a U LAY

FIRTUNITILATIEA logistic regression LUy
univariate Iucjﬂ’a a7 lasuen empaglifiozin NU Q’ﬂ’; ol
ld3usangdn non-SGLT-2 inhibitors wu 31 179 sun
Funnsnun1Iiiwaadlefianasae n13lasuen
empagliflozin G Feafian eGFR 9580899706
Suduaghaiouiasss 40 el 0.202 v maotﬂ”ﬂw‘ﬁ'
1e3usndu non-SGLT-2 inhibitors adnadiud1AN1g
806 (P = 0.013; OR = 0.202; 95%Cl 0.057 - 0.713) Uz
;\J}”ﬂwﬁvlei”%'ummju ARBs 9:{la1uLd897en eGFR a2

81 dapaglifiozin N1 AR BINEN non-SGLT-2 aARINNAINABE LI ERETRERS 40 Aaldw 0.293 11

inhibitors WUl 17298 NFUNUENUN1INAT eGFR 28451287 ldTU87 non-SGLT-2 inhibitors 8614
AARIINNANINGWEIRBETRHRZ 40 (ANT19N 4) wodAYN19EDa (P = 0.035; OR = 0.293; 95%Cl 0.094
A19199 3. TIFNFUNWTNUNINUAT eGFR Naaadannasuauatninassayas 40 Lﬂ‘%'uuLﬁﬂm:mwagﬂmmﬁ{um

SGLT-2 inhibitors (n = 376) LA non-SGLT-2 inhibitors (n = 188)

univariate analysis multivariable analysis

OR (95% Cl) P OR (95% Cl) P

1.900 (0.804 - 4.491) 0.144 1.586 (0.632 - 3.982) 0.326

81g) 2 60 1

anuaulaia = 140/90 mmHg 1.264 (0.562 - 2.842) 0571  1.369 (0.593 - 3.163)  0.462

2.073 (0.875 -4.907)  0.097 2.481 (0.996 - 6.187) 0.051

FPG 2 130 mg/dl

HbA1C > 7% 2.096 (0.486 - 9.043)  0.321 4.079 (0.867 - 19.200) 0.075

MIgUYR3 ; 0.999 ; 0.999

1.445 (0.600 - 3.483) 0.412

BMI 2 30 kg/m? 1.408 (0.614 - 3.229)  0.419

SGLT-2 inhibitors 0.410 (0.186 - 0.905)  0.027 0.335 (0.144 - 0.777) 0.011

Angiotensin-converting-enzyme inhibitors 0.705 (0.207 - 2.401)  0.576 0.521 (0.140 - 1.940) 0.331

Angiotensin-receptor blockers 0.607 (0.270 - 1.361)  0.225 0.577 (0.234 - 1.421) 0.232

eGFR stage 1 ez 2 0.771 (0.317 - 1.878)  0.567 0.754 (0.295 - 1.931) 0.556




_l P P mﬁﬂ?ﬁmiﬁmw?nﬂ 1§ 15

1antl 4 0.A.-5.0. 2566
- 0.915) LLa:ijaﬁﬂmﬁLﬂﬁ:ﬁﬁayaLL'U‘LJ multivariate Lfi@’?Lﬂﬂ:ﬁ logistic regression WIsueum
las3T enter wuin il o ld5unn empaglifiozin a3 ANMUFUNKE0IT298619 9 aInaTNawmUIouay
ANULFLINAN eGFR azannanASudnainitanay szwj’m;jﬂmﬁvlﬁﬁ'um dapaglifiozin L8z empagliflozin
8z 40 Aatdw 0.164 1vin maopjﬂmﬁvlﬁ%'ummju non- HamM e linuTas o guAUE LN IWUAY eGFR
SGLT-2 inhibitors F4wuNafifiipddyniiafa (P = finassnneSuduatnatasiosaz 40 duaadluamms

0.007; OR = 0.164; 95%CI 0.044 - 0.613) (AT14971 4) 7l 4

A157199 4. UIFNFUNWTNUNINUAY eGFR Naaadanasuduagidtassasay 40 Lﬂ‘%ﬂi.ll,ﬁummd’mjﬂaﬁﬁvlﬁﬁ'um

dapagliflozin (n = 188), empagliflozin (n = 188) LLa¢ non-SGLT-2 inhibitors (n = 188)

OR (95% Cl), P 184 dapagliflozin OR (95% Cl) , P 183 empagliflozin OR (95% Cl) , P 2183

ﬂq]f{i'mﬁim Nl non-SGLT-2 inhibitors N1 non-SGLT-2 inhibitors empagliflozin i dapagliflozin
univariate multivariable univariate multivariable univariate multivariable
analysis analysis analysis analysis analysis analysis
81y =60 1 2.156 1.873 1.552 1.182 1.759 1.563
(0.879-5.288) (0.719-4.879) (0.530-4.539) (0.361-3.874) (0.462-6.692)  (0.394-6.205)
0.093 0.199 0.423 0.783 0.408 0.526
anuanlaia = 140/90 1.532 1.634 1.190 1.131 1.471 1.524
mmHg (0.652-3.597) (0.677-3.946) (0.410-3.456) (0.363-3.525) (0.457-4.730)  (0.451-5.150)
0.327 0.275 0.749 0.832 0.518 0.498
FPG 2 130 mg/di 2.094 2,518 1.958 2.254 2.258 2.468
(0.826-5.308) (0.932-6.802) (0.666-5.754) (0.682-7.450) (0.660-7.720)  (0.696-8.745)
0.119 0.069 0.222 0.183 0.194 0.162
HbA1C > 7% 2.460 3.832 1.817 3.576 0.000 0.000
(0.563-10.747) (0.796-18.436) (0.406-8.128) (0.712-17.969) 0.998 0.998
0.232 0.094 0.435 0.122
ﬂ’lii;]m‘].ql%é 0.000 0.000 0.000 0.000 0.000 0.000
0.999 0.999 0.999 0.999 0.999 0.999
BMI 2 30 kg/m? 1.879 1.692 1.473 1.822 1.249 1.238
(0.786-4.488) (0.665-4.306) (0.530-4.092) (0.592-5.604) (0.332-4.704)  (0.309-4.963)
0.156 0.270 0.457 0.295 0.742 0.763
dapagliflozin 0.625 0.491
(0.264-1.481) (0.195-1.232) - - - -
0.286 0.130
empagliflozin 0.202 0.164 0.323 0.354
- - (0.057-0.713) (0.044-0.613) (0.086-1.211)  (0.093-1.354)
0.013 0.007 0.094 0.129
angiotensin-converting— 0.849 0.750 0.706 0.494 0.480 0.362
enzyme inhibitors (0.244-2.958) (0.192-2.939) (0.157-3.173) (0.100-2.426) (0.061-3.787)  (0.040-3.281)
0.797 0.608 0.650 0.385 0.486 0.366
angiotensin-receptor 0.819 0.805 0.293 0.292 0.906 0.725
blockers (0.350-1.916) (0.301-2.149) (0.094-0.915) (0.084-1.013) (0.287-2.861)  (0.204-2.576)
0.645 0.665 0.035 0.052 0.866 0.619
eGFR stage 1 laz 2 0.685 0.691 0.401 0.550 0.686 0.744
(0.263-1.783) (0.248-1.926) (0.113-1.422) (0.182-1.661) (0.182-2.582)  (0.152-3.650)
0.439 0.480 0.157 0.289 0.578 0.715
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