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Abstract

The National Health Insurance Administration reports that diabetes-related healthcare
expenses rank third in overall healthcare spending, totaling around NT$36.4 billion. This figure
solely represents direct medical costs related to diabetes and excludes additional expenses from
diabetes-related complications. While studies suggest that proper diabetes care can reduce
complications and save healthcare costs, the rising budget allocation for new medications and

technologies prompts scrutiny.

This project focuses on assessing the tangible outcomes of such expenditures, examining
if reimbursing new medications genuinely improves public health and contributes to reducing
healthcare resource utilization and future expenses. Despite the challenge of diverse
technologies, the project concentrates on new diabetes medications, analyzing trends in
healthcare resource utilization among type 2 diabetes patients. Through literature review and
big data analysis, the project aims to understand the impact of new medications on healthcare
resource utilization and complications. It also evaluates the benefits of these medications in
enhancing patient health and explores correlations with external factors, providing valuable

insights for future healthcare budget negotiations.

The research findings are as follows : (1)As of 2019, the age-standardized incidence rate
of diabetes in our country is currently 0.60%, showing a decreasing trend over the years, though
the prevalence rate remains at 11.19%. The mortality rate among diabetes patients is 2.89%,
exhibiting a declining trend. (2)Regarding healthcare resource utilization, both outpatient and
inpatient visits show a growing trend, and the total medical expenses for outpatient and inpatient
care also demonstrate an increasing trend. (3)In the analysis of the therapeutic efficacy of
SGLT2 anti-hyperglycemic drugs, the SGLT2 group exhibits better HbA1c control in both the
SGLT2 and Non-SGLT2 analysis models. There is no significant difference in LDL between
the two groups. In the MET+SGLT2 and MET+DPP4 analysis models, there is no significant
difference in HbAlc and LDL between the two groups. (3)In the analysis of the preventive
effects of complications with SGLT2 anti-hyperglycemic drugs, the SGLT2 group shows better
control over stroke, heart failure, and chronic kidney disease in both the SGLT2 and Non-

SGLT2 analysis models. In the MET+SGLT2 and MET+DPP4 analysis models, the

X



MET+SGLT2 group has a protective effect against complications such as stroke, heart failure,
and chronic kidney disease, and this effect is statistically significant. (4)Regarding the
healthcare resource utilization of SGLT?2 anti-hyperglycemic drugs, the research results indicate
a reduction in total medical expenditure for complications such as stroke, heart failure, and
chronic kidney disease. (5)In terms of the policy effect analysis of external factors (such as the
pay-for-performance policy), for the SGLT2 group, the pay-for-performance policy does not
show significant effectiveness. However, for the Non-SGLT2 group, participation in the pay-

for-performance policy has a significant policy effect.

Based on the research findings, this project proposes the following three recommendation:
(1)Sustaining Funding for SGLT2 Medication to Enhance Healthcare Efficiency. (2)Continued
Promotion of Diabetes Control Policies under Pay-for-Performance. (3)Sustained Efforts in

Diabetes Prevention and Control: Balancing Prevention and Treatment.

Keywords: SGLT2, efficacy, complications, medical resource consumption, Pay for

Performance program (P4P)
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dapagliflozin iv $3 > = R BE C o m F 7~ b "G 269 0 1 E MM REBE RS ol
ﬁequmopmMmmam@m%mEMmmEpz’ﬂ*;wmﬁ‘ﬁ%ﬂ%%

R REHYR I8 (7479 A 47 0 % % 3 I DPP4 Fr4|# sitagliptin 4+t > & * SGLT2 $r
+14) empagliflozin =% = 3 s ﬁ‘*‘ CEWATF o R R R B fBE I h
B % "% 1< 50%(HR 5 0.50 > 95% CI % 0.28-0.91) - ¥ it #& empagliflozin £2 DPP4 Fr+| |
B A% 0 2 SGLT2 $rif| & 4g 3] & 4 &2 DPP4 4| BB AN F >+ 08T 0 - Rehlg % o
[22]

Neal et al.(2017)4*% CANVAS 5 P & % = J\/pm 6 B v d B A HS b "G OFHIE
TRk o s A e B n’é * canagliflozin & % | (T2 ok » THRREIGOEFR
5 1882 i - P % &Eﬁ‘ » f canagliflozin fe @ 1o g R F]5Y 2~ 2RI ST

3



LR R B4R AE T A Mt A 2(26.9/1,000 4 & vs. 31.5/1,000
A & ; HR0.86; 95% CI » 075-0.97 ; 2£% £ P<0.001 ; 4%+ P=0.02) - [23]

Perkovic et al.(2019)#%-% = 4] W o & B f}tﬂﬁﬁ%"”ﬁ}% .&i A o e
WX & p 100 % 5. canagliflozin 2 % F#)/5 % o A 3 3 R & canagliflozin 2@ > %5

BAY THp > GOUREFEY A & TR R Bl 2 adp $h e o v AR 34%(R
%t 0.66 5 95%CI 5 0.53-0.81; P<0.001) > #£ 25 % & #p %"’f';ﬁ-‘},% AR ¥R v E R e
1 32%(k *& vt > 0.68 5 95% CI & 0.54-0.86 ; P=0.002) - canagliflozin & @ 3 2 & ¢ 7
S TR A Y R (R % 0.805 95%Cl % 0.67-0.95 5 P=0.01)14 2w 3 sB P (b
vt 5 0.61 5 95%CI % 0.47-0.80 ; P<0.001)ck *h» $i it o [24]4- 4 T % & B 1282 S0 e

> Wanner et al.(2016) & EMPA-REG OUTCOME gk » g4 e i &5 % - A4
Bl A A aE L3 S A L5 30 A T UIRBRT DEYF o R
HE p &R - X empagliflozin 75 F 2 —fﬁ =X XA ISRk o T EE R
empagliflozin ¢ > F 12.7%MRATH e £ enTop 0 @ B X AR Y 5 18.8%  Ap¥t
B ' 14 39% o * f empagliflozin 22 ¢ > 3 112% 3 RE &6 F9 fp o @ X FH e
F 16.2% > APk *& '% X 38% o @ A empagliflozin = &7 % F & B¢ o w FICREF A b
4 W 5 1.5%27 2.6% 0 AP ¥R 'R R X 44% - ¥ A empagliflozin 28 % A e P s é'ﬁ
B BT N E ke s B 5 0.3%2 0.6% 0 AP¥ R % "E 1T 55% o [25]
= ‘%%Eﬁ*#?&?* 2 AP B2

TG A AR R X metformin o % = AR ARBTPRIETHROB R F hp Hf o &
SGLT2 & GLP1 2 FF e B o F7  % %;}F, 1> GLPl ehT tas Ao W 5 118 % 2 25 %
%o SGLT2 e 3o A A 6l 5 91 % %81 23 4 2o[26]% 4 5 7 A Fp & & t GLPI

¢ 3+ SGLT2 & - [27]

FAFE G 4p Ao f * 300 F 5 canagliflozin 60 3% - & hBE S § ¥ 9 3218 £ A
i % e AR GLP1 et 324 1K) 4,639 % ~ o $6 5 2 Apdt T i AR GLPL i *
300 % 5. canagliflozin & ¥2% 4 7 * © 1,421 % < (p<0.001) - [28] ’,}_:‘Pg:),%: oy Te R B
* DPP4 4= GLPI m%ﬁ P gt i@ * empagliflozin 3 & 2 I Fhp H (THX AL R

B 542,735 B 2 41,956 ®v) o i - ) jE mIE & 49 0 empagliflozin f- DPP4 2. fF e
LE B A A RE(1,455 B 2 3,040 o p<0.001)frdt E i cnE B 4 8 (1,966 7
% 2,689 %~ > p<0.001)> @ 22 GLPl Aptt et A L B 3 & §.d »0 %5 5 2 (2,433 gr~
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23,575 %70 p<0.001) o it B % B r G n R TE Y F - R(E iR B AR
% 5 & W s 5 F ~ metformin B € V5% ) © [29]

Luo et al.(2020)%= 7 B & & 3 R & ’3%5 B &t DA E ¢ o SGLT2 & GLP1 Ao
3R FA m’lxl;r{-#%]‘ff'ﬁ HE ot o BERFR 30 2 FHF EH A 3 o ertugliflozin
i 4o ¢ i 300 % & (A =38 QR $285-$303) 7 liraglutide 1% 942 % =~ (IQR>
$931-$969)  empagliflozin % 504 % ~(IQR » $498-$519) ~ canagliflozin % 520 % = (IQR »
$507-$527) ~ dapagliflozin % 503 % =~ (IQR > $498-$518) - & 11 L & 4~ cnE 323 5 p
7 * @ % o ertugliflozin 0% ¢ =% > 1,211 £ ~(IQR > $1,167-81,221) 7] liraglutide
12,447 % Z(IQR » $2,441-$2,464) - [30]

LA

AR O AT R R A MO ATR B A A R ATE F R R 4 A
AT e T L

iy

&% pe

1. @& * SGLT2 #r#|#+ & ¥ '% i< HbAlc-» * L= 7 # 3 &7 - canagliflozin -
dapagliflozin ~ empagliflozin ~ sotagliflozin 4 } w f& SGLT2 #r+|# >+ % - 4| #%
o B 4§ 5 MR ke vt BH B ik 2 20 & ik SGLT2 #r ] 4r 1 DPP4 4
F1F e & E v A2 H B DPP4 Frb# o { A 9% X HbAlc 2 K% B Py
v "&£ Ffig o @ canagliflozin 2 empagliflozin = f& %+ {4~ % ¥ metformin ¥ & 1

FimT o gt H b * canagliflozin ~ empagliflozin & metformin & ¥ o

2. SGLT2 #r| i "8 1% - AW AHEFFIS RH ¥ R o~ wu g
% m Lfisf s = ihh 'g > © SGLT2 #7414 empagliflozin v+ DPP4 Fv | #]
sitagliptin { #c #54]< :?;m;ljg R o

3. P71 B5% 87 GLPl s T &35 SGLT2» ¢ pmi?f)%"%\'* Ej&pm?f
S M EEL A A o pt b @ % 300 % 5o canagliflozin chE S EEL § o AT H
= w & & e GLPI - u_f}% 5t @ > i@ % DPP4 4- GLP1 eh @ & f TERALFL B
i * > #9 22 empagliflozin 4prt > ¥ AL R 1R Kk GRBEf A Foo
Fho - FRMFR e DIvrE 7 9§ K7 0 SGLT2 & GLPI s
BropdgrERpLL L o



%

BEAHE
T L IR 2F
(= )FH KR

k2-H A% 2013-2020 & > 2

hE B R
MNP ED S LR R R

FHREFED LR NERES 2 0P
izw/%f*ﬂg bl KGR L IR E 2 A T R
1311;\]}\;Hgf];ﬁﬁﬁﬁ§)}ﬁ_&4%§%§%% ?5%‘? | % % 'ﬂ’ﬁ‘fi%}?? | % 2 ABHUA F5 o
(= ) T2 R T&A
1.&%%%%%&1$%ﬁﬂ%ﬁt
AR E AR AL
L NN

Ao~ gt "% iE e

B s ICDY9 & 250 &

(1) 2013-2020 & > % i B 2% AL 2 B% A AR A 4
N

g0
- ICD10 = EO08-E13 ¥

A
—A L‘LP;\DE{""}% :é.‘ ;l—\vér\i?‘
= ¥R I FE £7 P (index date) °

’ T'—r’\ ﬁ-p/]?l

&
‘l’;&}]‘\}?ﬁ B’-p/}?"]%’—r 'j’%"%_
() 4R RBR LB RS - ¥ - RiEs ICDI 5 250 &
E13’pﬁ 191-15-('[]\"};3'4”"?3’/\
EF/II}LQIZ:}—

« ICD10 % EO08-
1 = A AL (e @l 1) -
LHF P I L E GRS P -

% 2744 DM code

Index date
PDM code

DM code — P9 A5
RE SV R,

PDM# 4 — %
ﬁliéﬁ%%%&
SRk A

EEN PN RES
A3 d e 8 A o b

BE AR AHE
(1) B R M s ¥ - AR
250.X3 %) °

T 2. (DISE CODE 3 250.X1



(2) EdRAE AR A (2 B A 4745 2 ICDY & 6480 2 ICD10 3 024 %)-
G) #%hfepEddPLEL>100kE > 252 10 &7 %2 AERR LK
FHES - AR R RRES AP ER<I0 kg
2. WEFRE R 2 B TR R LA
ERRFRP F o A RF%wn?f%ﬂ?@%iﬁﬂfﬁﬁﬁ%ﬁéﬁﬁﬁo
Mo B3 2 RR A RS AR 0 55L& 1 [34][35]
%lﬁ%ﬁﬁﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁ

DN "'Ff fif}%}i

*75 ¥ h (Stroke)

ICD-9-CM 430 ~ 431 ~ 432 ~ 433 ~ 434 ~ 435 ~ 436 ~ 437 ~ 438

ICD-10-CM | G45.0 ~ G45.1 ~ G45.2 ~ G454 ~ G45.8 ~ G45.9 ~ G46.0 ~ G46.1 ~ G46.2 ~ G46.3 ~
G46.4 ~ G46.5 ~ G46.6 ~ G46.7 ~ G46.8 ~ 160.00 ~ 160.01 ~ 160.02 ~ 160.10 ~ 160.11 ~
160.12 ~ 160.20 ~ 160.21 ~ 160.22 ~ 160.30 ~ 160.31 ~ 160.32 ~ 160.4 ~ 160.50 ~ 160.51 -
160.52 ~ 160.6 ~ 160.7 ~ 160.8 ~ 160.9 ~ 161.0 ~ I61.1 ~ I61.2 ~161.3 ~ 161.4 ~ I61.5 ~
161.6 ~161.8 ~ 161.9 ~ 162.00 ~ 162.01 ~ 162.02 ~ 162.03 ~ 162.1 ~ 162.9 ~ 163.00 ~

163.011 ~ 163.012 ~ 163.019 ~ 163.02 ~ 163.031 ~ 163.032 ~ 163.039 ~ 163.09 ~ 163.10 ~
163.111 ~ 163.112 ~ 163.119 ~ 163.12 ~ 163.131 ~ 163.132 ~ 163.139 ~ 163.19 ~ 163.20 ~
163.211 ~ 163.212 ~ 163.219 ~ 163.22 ~ 163.231 ~ 163.232 ~ 163.239 ~ 163.29 ~ 163.30 ~
163.311 ~ 163.312 ~ 163.319 ~ 163.321 ~ 163.322 ~ 163.329 ~ 163.331 ~ 163.332 ~ 163.339 ~
163.341 ~ 163.342 ~ 163.349 ~ 163.39 ~ 163.40 ~ 163.411 ~ 163.412 ~ 163.419 ~ 163.421 ~
163.422 ~ 163.429 ~ 163.431 ~ 163.432 ~ 163.439 ~ 163.441 ~ 163.442 ~ 163.449 ~ 163.49 ~
163.50 ~ 163.511 ~ 163.512 ~ 163.519 ~ 163.521 ~ 163.522 ~ 163.529 ~ 163.531 ~ 163.532 ~
163.539 ~ 163.541 ~ 163.542 ~ 163.549 ~ 163.59 ~ 163.6 ~ 163.8 ~ 163.9 ~ 165.01 ~ 165.02 ~
165.03 ~ 165.09 ~ 165.1 ~ 165.21 ~ 165.22 ~ 165.23 ~ 165.29 ~ 165.8 ~ 165.9 ~ 166.01 -
166.02 ~ 166.03 ~ 166.09 ~ 166.11 ~ 166.12 ~ 166.13 ~ 166.19 ~ 166.21 ~ 166.22 ~ 166.23 ~
166.29 ~ 166.3 ~ 166.8 ~ 166.9 ~ 167.0 ~ 167.1 ~ 167.2 ~ 167.4 ~ 167.5 ~ 167.6 ~ 167.7 ~
167.81 ~ 167.82 ~ 167.841 ~ 167.848 ~ 167.89 ~ 167.9 ~ 168.0 ~ 168.2 ~ 168.8 ~ 169.00 ~
169.01 ~ 169.020 ~ 169.021 ~ 169.022 ~ 169.023 ~ 169.028 ~ 169.031 ~ 169.032 ~ 169.033 ~
169.034 ~ 169.039 ~ 169.041 ~ 169.042 ~ 169.043 ~ 169.044 ~ 169.049 ~ 169.051 ~ 169.052 ~
169.053 ~ 169.054 ~ 169.059 ~ 169.061 ~ 169.062 ~ 169.063 ~ 169.064 ~ 169.065 ~ 169.069 ~
169.090 ~ 169.091 ~ 169.092 ~ 169.093 ~ 169.098 ~ 169.10 ~ 169.11 ~ 169.120 ~ 169.121 ~
169.122 ~ 169.123 ~ 169.128 ~ 169.131 ~ 169.132 ~ 169.133 ~ 169.134 ~ 169.139 ~ 169.141 -
169.142 ~ 169.143 ~ 169.144 ~ 169.149 ~ 169.151 ~ 169.152 ~ 169.153 ~ 169.154 ~ 169.159 ~
169.161 ~ 169.162 ~ 169.163 ~ 169.164 ~ 169.165 ~ 169.169 ~ 169.190 ~ 169.191 ~ 169.192 ~
169.193 ~ 169.198 ~ 169.20 ~ 169.21 ~ 169.220 ~ 169.221 ~ 169.222 ~ 169.223 ~ 169.228 ~
169.231 ~ 169.232 ~ 169.233 ~ 169.234 ~ 169.239 ~ 169.241 ~ 169.242 ~ 169.243 ~ 169.244 ~
169.249 ~ 169.251 ~ 169.252 ~ 169.253 ~ 169.254 ~ 169.259 ~ 169.261 ~ 169.262 ~ 169.263 -
169.264 ~ 169.265 ~ 169.269 ~ 169.290 ~ 169.291 ~ 169.292 ~ 169.293 ~ 169.298 ~ 169.30 ~
169.31 ~ 169.320 ~ 169.321 ~ 169.322 ~ 169.323 ~ 169.328 ~ 169.331 ~ 169.332 ~ 169.333 ~
169.334 ~ 169.339 ~ 169.341 ~




LR EE R RFA B RF S A

O ., 2 K% 2
Sow FH

*75 ¥ J (Stroke)

169.342 ~ 169.343 ~ 169.344 ~ 169.349 ~ 169.351 ~ 169.352 ~ 169.353 ~ 169.354 ~ 169.359 ~
169.361 ~ 169.362 ~ 169.363 ~ 169.364 ~ 169.365 ~ 169.369 ~ 169.390 ~ 169.391 ~ 169.392 ~
169.393 ~ 169.398 ~ 169.80 ~ 169.81 ~ 169.820 ~ 169.821 ~ 169.822 ~ 169.823 ~ 169.828 ~
169.831 ~ 169.832 ~ 169.833 ~ 169.834 ~ 169.839 ~ 169.841 ~ 169.842 ~ 169.843 ~ 169.844 -
169.849 ~ 169.851 ~ 169.852 ~ 169.853 ~ 169.854 ~ 169.859 ~ 169.861 ~ 169.862 ~ 169.863 -
169.864 ~ 169.865 ~ 169.869 ~ 169.890 ~ 169.891 ~ 169.892 ~ 169.893 ~ 169.898 ~ 169.90 ~
169.91 ~ 169.920 ~ 169.921 ~ 169.922 ~ 169.923 ~ 169.928 ~ 169.931 ~ 169.932 ~ 169.933 ~
169.934 ~ 169.939 ~ 169.941 ~ 169.942 ~ 169.943 ~ 169.944 ~ 169.949 ~ 169.951 ~ 169.952 ~
169.953 ~ 169.954 ~ 169.959 ~ 169.961 ~ 169.962 ~ 169.963 ~ 169.964 ~ 169.965 ~ 169.969 -
169.990 ~ 169.991 ~ 169.992 ~ 169.993 ~ 169.998

*.& % B (Heart failure, HF)

ICD-9-CM 398.91 ~ 402 ~ 404 ~ 422 ~ 425 ~ 428

ICD-10-CM | 109.81 ~ 111.0 ~ I11.9 ~ 113.0 ~ I13.10 ~ I13.11 ~ I13.2 ~ 140.0 ~ 140.1 ~ 140.8 ~ 140.9 -
I41 ~142.0 ~ 142.1 ~ 1422 ~ 142.3 ~ 142.4 ~ 142.5 ~ 142.6 ~ 142.7 ~ [42.8 ~ 142.9 ~ 143 ~
150.1 ~ 150.20 ~ 150.21 ~ 150.22 ~ 150.23 ~ 150.30 ~ I50.31 ~ 150.32 ~ 150.33 ~ 150.40 ~
150.41 ~ 150.42 ~ 150.43 ~ 150.9

* U U B

ICD-9-CM 410

ICD-10-CM | 121.09 ~ 122.0 ~ 121.01 ~ 121.02 ~ 121.19 ~ 122.1 ~ 121.11 ~ 121.29 ~ 122.8 ~ 121.4 ~ 122.2 ~

121.21 ~121.3 ~ 1229

0:0,1. e f"ﬁ it

* 4 i i 1 BRCR

ICD-9-CM [ 250.4 ~ 403 ~ 404 ~ 585 ~ 586 ~ 581.8 ~ 593.9 ~ 791 ~ V42.0 ~ V45.1 ~ V56.0 ~ V56.8
S BB B TR R 2504 - 403-404 ~ 585-586 ~ 581.8 ~ 593.9 ~ 791.0 ~
V42.0 ~ V45.1 ~ V56.0 ~ V56.8 «
% BT (Chronic Kidney Disease, CKD) : 250.4 ~ 403 ~ 404 ~ 582 ~ 583 ~
585 ~ 586
S T VA0
BT %0k /| A9 T %05 5 (CKD/ESRD) © 585 -
ICD-10-CM | E10.21 ~ E10.22 ~ E11.21 ~ E11.22 ~ E11.65 ~ E13.21 ~ E13.22 ~ 112.0 ~ [12.9 ~ [13.0 ~

113.10 ~ I13.11 ~ 113.2 ~ N02.8 ~ N04.7 ~ N04.8 ~ NO8 ~ N18.1 ~ N18.2 ~ N18.3 ~ N18.4 ~
N18.5 ~ N18.6 ~ N18.9 ~ N19 ~ N28.9 ~ N29 ~ R80.0 ~ R80.1 ~ R80.3 ~ R80.8 ~ R80.9 ~
74931 ~ Z49.32 ~ 7294.0 ~ 7299.2
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B. Cox Model 3+ % %
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