g Q1 deFals] A] 4324 Al1s
Korean J Clin Pharm, Vol. 32, No. 1, pp. 13-19, 2022

Original Article

SGLT2 XNaliF|/ metformin DXE2E=SH|O| ZLY AR

ol A - A
1Sl ofstrsl, ket oFsju)st
(2022 1€ 128 A4 - 20224 3¢9 1L A4 - 20224 39 12¢ 59)

,%¢C»  Korean Journal of Clinical Pharmacy

=§= Official Journal of

wm\amw Korean College of Clinical Pharmacy
pISSN 1226-6051 elSSN 2508-786X
https://doi.org/10.24304/kjcp.2022.32.1.13

Korean journal of clinical pharmacy (Online)
URL: http://www.ekjcp.org

|'0II
ol

Use of SGLT2 inhibitor/metformin fixed dose combination in Korea
Ha Eun Choi', Ji Won Lee', Nam Kyung Je?, and Kyeong Hye Jeong'*

lCollege of Pharmacy, Chung-Ang University, Seoul 06974, Republic of Korea

2College of Pharmacy, Pusan University, Busan 46241, Republic of Korea

(Received January 12, 2022 - Revised March 11, 2022 - Accepted March 12, 2022)

ABSTRACT

Background: The use of combination therapy and fixed-dose combination therapy is increasing for the treatment of type 2 diabetes.
Sodium glucose cotransporter-2 inhibitor (SGLT2i) is a drug class used in combination with metformin. Methods: Type 2 diabetes
patients on SGLT2i/metformin combination therapy were extracted from the 2019 Health Insurance Review & Assessment Service-
National Patients Sample. On July 1, 2019, SGLT2i and metformin fixed-dose combination (SGLT2i/metformin FDC) and two-pill
combination (TPC) groups were identified, and a chi-square test and multiple logistic regression were performed. Results: Of total
2,992 patients, 1,077 (36%) were prescribed SGLT2i/metformin FDC and 1,915 (64%) were prescribed TPC. We found that the
most common comorbidities were in the order of dyslipidemia, gastrointestinal disease, and hypertension. Multiple logistic
regression analysis showed that the use of SGLT2i/metformin FDC was lower than TPC in patients with diabetic neuropathy
(OR=0.76, p=0.008). Clinic (OR=2.09, p<0.001) and general hospital (OR=1.40, p=0.019) showed higher tendency to prescribe
SGLT2i/metformin FDC compared to tertiary hospital. The tendency of prescribing SGLT2i/metformin FDC was lower in
Kyeonggi (OR=0.79, p=0.037), Gyeongsang (OR=0.77, p=0.025) and Chungcheong (OR=0.68, p=0.007) than Seoul. Conclusion:
Factors related to the use of SGLT2i/metformin FDC in patients with type 2 diabetes were complication, medical institution and
region. The tendency to prescribe SGLT2i/metformin FDC was relatively higher in clinics than in tertiary general hospitals and in
Seoul than in other regions.

KEYWORDS: Type 2 diabetes, sodium glucose cotransporter-2 inhibitor, SGLT2i/metformin fixed-dose combination, two-pill
combination

2019130l =) 3= FEAke] FHEE2 304 o el 14.5%,
654 o] ol A= 29%= LpERETE D Bt o) oF 90%= 4|23
Frgols] AAAIH R 1 fEEe] HH Tviskar Aok
Zhol=gRle] oJahd AW XEE 9% 7] =R
metforming GE0F 94 A831= Fo| AuEy, dgx
o] HA| gbe -5l e 287179 HE FTske 241
QWS A Iz Ao 93e B S8 &
Ao whe} e 271%E o eHE BEske 2418
el AT s ek 2013d0] T} A DG oFE

9] 80.4%7} metformine] P2, 24 2, 34 RH-& 20023
o Zz} 35.0, 6.6%, 2013 3= 44.9, 15,5%% W82 1] 4
o Z7vska ok

Metformin¥} H-8-3l= 737 =1 2FA] = sodium glucose
cotransporter-2 inhibitors (SGLT2iy= AP F=H X 25 9
3 718 2ol NEE GaXE5A Aot SGLT2iE I
o] FH| e} ARgoll= FaE FA] @Al AlPge] 9 Al ko]
X E=FE A &53= sodium glucose cotransporter-2Z 2}

dstel amo R TEG S-S 5Y WF RS FE

*Correspondence to: Kyeong Hye Jeong, College of Pharmacy, Chung-Ang University, 84 Heukseok-ro, Dongjak-gu, Seoul 06974, Republic

of Korea

Tel: +82-2-820-6952, Fax: +82-2-816-7338, E-mail: jnkh7@cau.ac.kr



14 / Korean J Clin Pharm, Vol. 32, No. 1, 2022

8- sh= oFEoltk.) @Al Fujel A ATEE SGLT2iE 4
ZH= 201339 dapagliflozin (A7 ®)0] AL-o2 37}
HEQkT1 o] F 2 empagliflozin ()Y ®), ipragliflozin (75
ZA®), ertugliflozin (Z=HZEHE ZQ®)0] 3712 Hlo} AR 5]
3 9IekY 20199 wERrEls) vjol=Rlo e F4473
A8 &3k atherosclerotic cardiovascular disease, ASCVD)
T FE B o] Q1= A}l metforminel 7= SGLT2iE @
»110 ™, ASCVDU THF2H o] Qle St = A8, A|
5712 48719814 SGLT2iE Aug ok 2021 =
LH 9 w5 Zho| =gl M & 4157, ASCVDE &4He 747,
TR} A T A AT o] 24 9 SGLT2E
Tt N 58 Aok o)9h 2 FA o) wh} SGLT2ish
metforminZte] A-8-ZE3A| (fixed dose combination,
FDC)Eo] SAIEA=H A =jolld 52 FDC=
dapagliflozin/metformin  (AF2ATA®),  empagliflozin/
metformin (R FLA®), ertugliflozin/metformin (REF
ZH| EA®)o] 9t
A2 = 2Af 460078 /BLO
o e FAfEo] ARk ok
AokE 58L& dat s He Lr':—E %V?—% EEHQ'—}F

Il'Uf

e

9)a1,1012) EpCE 7} okE-S ‘:‘é%—‘é 73%&‘4 Hgokga
g Zo] HERSTE =00 ) g sxjo® FDC7}
7} oFE-2 W85 799} vl %EQ}Z‘L& B3 Bof
TSRS Y B o) NS desiA s
gl 23 A 0 F NS Foln dgxde] To] Hr

FHE B 5 Aths A A7 Qo0 A3 g X
82 SGLT2i¢} metformin FDC &&o] Z7}t=]a1 ¢lok.21-22)
a8Eg B AFdAMs I rlel=elelolA Aarslar, AR
o] Z7}sl= SGLT2i¢} metformin H-E-QH o2 X8k Q)
= A28 F=H IAE d o2 oA SGLT2i/metformin
FDCS8} two-pill combination (TPC)2] A HES mlels)al,
SGLT2i/metformin FDC Wl H3kS- njx]= QAA}E Al
2} 3FAT

A7

HAAXI=E

AR FRE7S] SRR RAE T AAEAH o[HA
(HIRA-NPS-2019, S20211025606)2 ©]-&3}dtt. HIRA-
NPS-2019= 20199 Q4FofR]-8 A5 do[Eol|A] 79l &
Helel tisk ARE AAT T WAL 71 1d D92 A
Wy} A7kl Wt FAAS S3 AlF FES sk A
3h219] 2% (2F 1009+%8)S vl ksl A o] OIE}”)

£ e FYE AEaE] 421993 (Institutional Review

Board) 291 29}tH(1041078-202108-HRBM-255-01).

ATChAD X4 T
HIRA-NPS-20191|A] 8F=+3: 5 72} 713 (Korean
Standard Classification of Diseases 7th edltlon, KCD-7) %
W=7} Ell, E12, E13, E14%] A2¥G=Ho g Achie
204 o) SRS FE3FaL 215 20199 72 129 SGLT2i9}
metformin WS- QHS = ARS A7oPdAtz XAASIA
t} 20193 72 199l SGLT2i2} metformins ¥ -83l+= A+
% FZ=3 5 SGLT21/metf0rm1n FDC2} SGLT2i2} metformins-
23sh= TPCE E5F3l¥t}. SGLT2i/metformin FDC =
2019%3 71 ertugllﬂozm/metformmf 24} Alo]2~7) gl
Al 28kt

ZAWALS

q;5¢

Aol AR E W AW o], olgnd §38 o8]
JJr,] EX NP ANES XJ% FHHA3 x)9olt}. ‘JrOH 35 5
o} FRoE prel BRI S8Ry f3L SRR

¥ (National Health Insurance, NHI)%} «]E%CE] (Medical Aid,
MedAid) 2 =7} 31§ (Patriots and Veterans Insurance,
PVI) F2okz vro] #4318t s golel w7tRER Y
& B 47 Ho] hiel wWem Rol BAG. o8
e ATETE, Y, 99, u4s yelA A
2 7B o] BRAA}. AT Utel 7148t 18l
YulA 13e Tl Rol ERNI BHAS HIRA-
NPS-2019 dloJg]oll A A28 F=HS Aoz Aohke
204 o)l AES FESkL B 9 AU =97t
9100 QR APREZ ARSI AiHo] W o)m sl
o AYIFH AN JfFoE MLA, AAGEQA
), BAAGENT, £, 4 D), A AT 2, 3
AR T8, BAAL, ATAG 0.2 o] 245

Az

gxpe] 714 EAJ21
S gl Jg), Ao disf el
Zx)¢} wRge EAICH 2
metformin %1% &k 7F BlalE FholAlF AAHS A 3§3b~, 3
& Wgel 59 ¥ 7k WAIE d5eh) S8 v 2~
g 3]7E4 (multiple logistic regression)yS Al&ste] 2k 921

ol thgk 2 ZH|(0dds ratio, OR)E =3It} Hosmer-
Lemeshow goodness-of-fit test® R AZIAS AA3IAT)
TE EA1F 248 R software (version 3.5.1)2 o]83}aL, p
Fke] 0.05 W wf FAIF 02 Frojn|sirial Aot



SGLT2 A3} All/metformin 117 -8-2E-3kA o] =) A8 A% /15

Total population in the HIRA-NPS 2019 database
N=991,189

Type 2 diabetes aged 20 years or older
N=58,727

Patients taking SGLT?2 inhibitor combination drug,
SGLT?2 inhibitor or metformin on July 1%
N=26,674

Patients taking SGLT2 inhibitor/metformin
fixed dose combination or two pill combination
N=2,992

|

SGLT2 inhibitor/metformin
fixed dose combination
N =1,077 (36%)

}

SGLT?2 inhibitor/metformin
two pill combination
N =1,915 (64%)

Fig. 1. Flow diagram of the patient population.
HIRA-NPS, health insurance review and assessment service-national patient sample; SGLT2, sodium glucose cotransporter-2
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Table 1, Demographic information (n=2,992)

All Two pill combination Fixed dose combination
Characteristic (n=2,992) (n=1,915, 64%) (n=1,077, 36%) p value
Number (%) Number (%) Number (%)
Sex 0.332
Male 1,757 (58.7) 1,112 (63.3) 645 (36.7)
Female 1,235 (41.3) 803 (65.0) 432 (35.0)
Age (years) 0.616
20-39 273 (9.1) 169 (61.9) 104 (38.1)
40-49 637 (21.3) 419 (65.8) 218 (342)
50-59 1,064 (35.6) 672 (63.2) 392 (36.8)
60-69 742 (24.8) 471 (63.5) 271 (36.5)
>70 276 (9.2) 184 (66.7) 92 (33.3)
Comorbidity
Dyslipidemia 2,681 (89.6) 1,714 (63.9) 967 (36.1) 0.808
Gastrointestinal disease 2,208 (73.8) 1,427 (64.6) 781 (35.4) 0.232
Hypertension 1,785 (60.0) 1,164 (65.2) 621 (34.8) 0.095
Diabetic neuropathy 557 (18.6) 392 (70.4) 165 (29.6) 0.001
Diabetic retinopathy 429 (14.3) 302 (70.4) 127 (29.6) 0.003
Coronary artery disease 326 (10.9) 209 (64.1) 117 (35.9) 0.966
Heart failure 165 (5.5) 112 (67.9) 53 (32.1) 0.286
Stroke 93 (3.1 60 (64.5) 33 (35.5) 0.917
Chronic kidney disease 45 (1.5) 35 (77.8) 10 (22.2) 0.052
Insurance 0.571
NHI 2,827 (94.5) 1,803 (63.8) 1,024 (36.2)
MedAid/PVI 165 (5.5) 112 (67.9) 53 (32.1)
Institution <0.001
Tertiary hospital 414 (13.8) 308 (74.4) 106 (25.6)
General hospital 750 (25.1) 515 (68.7) 235 (31.3)
Clinic 1,623 (54.2) 950 (58.5) 673 (41.5)
Others 205 (6.9) 142 (69.3) 63 (30.7)
Specialty 0.064
Internal medicine 2,808 (93.9) 1,812 (64.5) 996 (35.5)
Family medicine 107 (3.6) 60 (56.1) 47 (43.9)
Others 77 (2.6) 43 (55.8) 34 (442)
Area 0.023
Seoul 656 (22.0) 410 (62.5) 246 (37.5)
Kyeonggi® 908 (30.3) 585 (64.4) 323 (35.6)
Gyeongsang” 660 (22.1) 437 (66.2) 223 (33.8)
Jeolla® 299 (10.0) 170 (56.9) 129 (43.1)
Chungcheong® 341 (11.4) 232 (68.0) 109 (32.0)
Gangwon 91 (3.0 53 (58.2) 38 (41.8)
Jeju 37 (12) 28 (75.7) 9 (24.3)

NHI, National Health Insurance; MedAid, Medical Aid; PVI, Patriots and Veterans Insurance

#Kyeonggi-do and Incheon Metropolitan City are included

PKyeongsangnam-do, Kyeongsangbuk-do, Busan Metropolitan City, Ulsan Metropolitan City and Daegu Metropolitan City are included.
‘Jeollanam-do, Jeollabuk-do and Gwangju Metropolitan City are included

dChungcheongnam-do, Chungcheongbuk-do and Sejong City are included



Table 2. Factors affecting SGLT2 inhibitor/metformin fixed dose
combination prescription (multiple logistic regression analysis)

Fixed dose combination

Ch; teristi j
aracieristic Adjusted 95%Cl  pvalue
OR
Comorbidity
Hypertension
No 1 - -
Yes 0.92 0.79-1.08  0.299
Heart Failure
No 1 - -
Yes 1.06 0.74-1.50 0.750
Gastrointestinal disease
No 1 - -
Yes 0.92 0.78-1.08 0.352
Diabetic neuropathy
No 1 - -
Yes 0.76 0.62-0.93 0.008
Diabetic retinopathy
No 1 - -
Yes 0.81 0.64-1.01 0.066
Chronic Kidney Disease
No 1 - -
Yes 0.63 0.29-1.24 0.203
Institution
Tertiary hospital 1 - -
General hospital 1.40 1.06-1.85 0.019
Clinic 2.09 1.63-2.71  <0.001
Others 1.21 0.82-1.79  0.320
Specialty
Internal medicine 1 - -
Family medicine 1.39 0.93-2.05 0.107
Others 1.44 0.89-230  0.131
Area
Seoul 1 - -
Kyeonggi® 0.79 0.64-0.99  0.037
Gyeongsang” 0.77 061097  0.025
Jeolla® 1.16 0.87-1.55 0314
Chungcheong? 0.68 0.51-0.90 0.007
Gangwon 1.21 0.77-1.91 0.404
Jeju 0.48 0.21-1.01 0.064
¢ stastic 0.60
p value of Hosmer-Lemshow test ~ 0.21

OR, Odds Ratio; CI, Confidence Interval

¥Kyeonggi-do and Incheon Metropolitan City are included
PKyeongsangnam-do, Kyeongsangbuk-do, Busan Metropolitan City,
Ulsan Metropolitan City and Daegu Metropolitan City are included.
¢Jeollanam-do, Jeollabuk-do and Gwangju Metropolitan City are included
dChungcheongnam-do, Chungeheongbuk-do and Sejong City are included
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