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Outline of presentation

* Medication safety 1ssues in Taiwan

* Current environment: The NHI MediCloud: cloud medication /
medical record services provided by NHI of Taiwan

« HIT tools that help in Medication processes in TCVGH (Taichung
Veterans General Hospital) & how they integrate with MediCloud

* Ciritical successful factors of Medicloud
e Current 1ssues and challenges



Taichung Veterans General Hospital
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VGHTC EMR system

In house development since 1987

Outpatient Ordering since 1989. Filmless in 1993, Smart Hospital award 2015
( Joint commission of Taiwan), Candidate in 2019

Well adopted by users and adopted by two other medical centers in Taiwan in
recent years
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Taiwan Patient safety Reporting system

* Volunteer reporting system sponsored by

Ministry of Health and Welfare & LB RAR>AEREL&
executed through Joint Commision since SRR
2003 2019 £ % 1 FREATH
Total of 753 institutions + 10,347 clinics)

2019 Q1 )

337 of institutions reported in this report ( !
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Error in Medication processes
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IOM 2006 Preventing Medication s
Errors MODICATION CRRORS |

Effective Use of Well-Designed
Technologies

* Computerized provider order entry with clinical decision
support

e Medication Administration:
— Use of electronic Medication Administration Record

— machine-readable identification, eg. bar coding,
— Use Smart pump

|IOM 2006



Cloud medication History since 2013
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New environment (2016) — National Health -
Insurance (NHI)-Medicloud
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Medicloud user interface
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Images and Reports

TUN 5 1 ge cis
19/03/06 01:44:07PM  ADM LI ZHENG YING Abdomen

Ve

D AN
us Se2

00000WODOIoA

opsr1e

i

(O BhEwEmEE )y | _ Tinelinett it

d excessive snoring with acceptable sleep ncy. The mean AHI was within normal limit,
but mild 0SAS while REM sleep. EDS 12 < &> </8

Abdominal ultrasound with coded harmonic imaging at 4-MHz convex transducer: |. The liver

is ic with distal ion of far field echoes. Normal echoes and si
zes of the portal systems. 2. The gallbladder & bile ducts: GB showed small echogenic wall f
odi without casting acoustic shadows. No biliary tract dilatations. 3. Pancreas: Normal echog
enecity & undilated duct. 4. Spleen: Normal size & echogencity. 5. Kidneys: Normal renal siz
es and echogenedities. No caliceal distension. 6. Others: Impressions: Fatty liver with US be
am attenuation Small galibladder polyps

EFAER 10
Fie 8/0
0936060016 3

eﬁg&mmmmgmxxﬁmm»@




utpatient view
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Strategy to Improve Safety with
Information Technology

* Improving Communication

* Providing Access to Information

* Assisting with Calculations

* Real time checking

* Continuous Monitoring

* Integrated Decision Support Systems
* Patient participation

Modified fromBates & Gawande et al. NEJM 2003



Smart and safe medication processes for
patient

Chemotherapy
)
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Decision support for medication safety

Generic
~ , : Product
Patl(igti:;ﬁle | e Clinical Screening Modules
Mapped Age/Weight, R
Hospital Sedicati ) Medical .

Formulary H.l::atlon Seo, Drug Interactions
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Alert & control in CPOE (I)

Categories Control / Restrain Alert / suggestion Information asist
Drug ADR/ allergy - Cross hospital alerts -

ATC code rules limit ATC code rules alert for

duplication > 10 Days Duplication =10 Days)
Drug duplication )

Duplication of the same class
Duplication on the same day

: . Alert for DDI, cross
Drug interactions - -

institutions
L|ver/RenaI ) Alert for |mpa|red liver or CCr / eGER calculation
functions Renal function
Single dose. Daily maximum
dose, adjusted for diagnosis, Total dose calculation

Drug dose /total body weight
dose /route/ usageLimit route. frequency - -
Limit maximum days. no. of
orders. total quantity
& il A8 SRAZ % - -
Controlled drugs Non-cancer patient grade 1. 2
drug control




Alert & control in CPOE (1)

Special drugs

Chemotherapy drug

EEELET rug risk tagging dilution calculation

Reminder for checking
hepatitis B and limit use of
immunosuppressants

Information and alert for
special drug

High risk drugs diagnosis
control (eg. DM)

Special patient

Limit of age, sex (Casodex.  Alert for class X, D for
Prostate ca drug limit to M) pregnancy age women

Drugs limit to specialty, special Beer’s criterior reminder for

roups
group imported drugs potential inappropriate meds
- Alert for clinical trial cases
brug .grlndlng, out |n.tc? .half, Indications & NHI regulations drug info on web
chewing, IV compatibility
g Alternative drug suggestion  TFDA drug certification info
R B B A J 5199 . ?
Others under shortage link
UpToDate®.

) Iregular prescription order o o1 -5 -ve

entry info link




Integrated Medication CDSS

Linking CPOE CDSS tools & Pharmacist reconciliation & communications
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Strategy to Improve Safety with
Information Technology

* Improving Communication

Modified fromBates & Gawande et al. NEJM 2003
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Information rich cross discipline EMR
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Timeline representations of medication
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Strategy to Improving Safety with
Information Technology

* Providing Access to Information

Modified from Bates & Gawande et al. NEJM 2003
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Viewing images and info of drug through National d
database by ‘infobutton’
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Infobutton linked to hospital formulary
e-handbook (in-patient system)
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Treatment of schizophrenia, bipolar mania and bipolar
EIESE | depression
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Quetiapine fumarate is a dibenzothiazepine atypical 3
antipsychotic. It is an antagonist at multiple neurotransmitter |
Z38 | receptors in the brain: serotonin SHT1A and 5HT2, b
dopamine D1 and D2, histamine H1 and adrenergic a-1
anda-2 receptors.

Bioavailability: 100%; plasma protein binding: 83%;
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Benazon ointment can be used in
various type of hemorrhoids: internal,
gg:ggm 8::¥ gggm 1. Skin and Mucous external, prolapsed, or iching on the
TeEnE OINT | Antipruritics/Local Anethetics (F2 &% | affective area. Since the toxicity of
§ = [ENIR I his, bismuth, the manufacturer suggests
> the duration of therapy of this drug
should not over one week.
Post-operative edema, chronic
ESCTESSN%@E/Q%E&OGM OINT 1. Misc. Skin and Mucous Drugs venous insufficiency (varicose veins,
B aE (EEEEHEERE) hemorrhoids, deep venous
TR thrombosis, lower extremity edema).
ESCIN 15MG/GM X40GM Post-operative edema, chronic
AESCIN GEL 40G GEL 1. Misc. Skin and Mucous Drugs venous insufficiency (varicose veins,
EFEE40GM e hemorrhoids, deep venous
R thrombosis, lower extremity edema).
CINCHOCAINE SUPP. 1. Skin and Mucous Hemorrhoids, anal fissures,
SOKERZ SUPP. SUP | Antipruritics/Local Anethetics (2 &35 | rhahgades, anal pruritus, anal
FEERD) Ne Il eczema.
XylmoL oint 15gm 1. Skin and Mucous Anti- Hemorrhoids, anal itching, proctitis, m
XylmoL oint 15gm OINT | inflammatory agent (= EZiiEE#13% | anal abscess and rectal prolapse, m
EFEHE i anal laceration

Flexible, Searchable
Formulary e-handbook

~ Drug code

M Generic name
™ Product name
¥ Pharmacology
™ Indications

™ Constituents
M ATC codes




Formulary Inquiry e-handbook updated, maintained and
accessed across many different applications
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Viewing Laboratory Data (including cloud) with
medication
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Strategy to Improving Safety with
Information Technology

* Real time checking

Bates & Gawande et al. NEJM 2003



Medication duplication checking
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Medication interaction checking
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Onset Severity
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Effect:

Macrolide Antibiotics nay increase the serum concentration of Ergot Derivatives.
I:anagenent:

onitor for toxic effects of ergot derivatives (specifically the signs and symptons of ergotism: cramping, pain, ar
igschenia in the extremities) if used concomitant with a macrolide antibiotic.
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Interaction checks : Chinese herbs & Meds
within & between hosp /clinic
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Check easy-bleeding medication before surgeries .«
and invasive procedures

~— Before Surgery

Hosp &
Cloud

Monthly

alert
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37



Remind and help user to check Hepatitis B markers when
Dignosis of malignancy detected
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Renal function checking reminder before CT / MRI scans

Cr #43/2#37% [DBPORPORQO1] - BE#
&L [CT LIVER

= | Rt REE R

&k sE LTI EE

LHGEERRE ( HitS=y - R iEhE) mEE -
BERFRliRRHEE -

B EIIEE T =& (Creatinine >2mg/dl) °

ol PO = S (NTHA O EE S = 11 ) ~ BEOEFEE
FEEREREE  WIFE - ilE - OF - BiE -
WBRAEHL BT £HE -

LEMEREE o

LZEIMEHE BMBHART L BE -

iR B L ERSIER

O |

o REREEIENEE
e E————

— R A BRI EHIATERERRT B ek i

SIESIME  F18E MILE L INIEZS0E

HE | CREAT
1080709 0.50
1080709 0.49

| HEB IR

HETE

HH AL




Cloud Drug Allergy History

SHEE | AELUEGSESA | GERR | FEEERs | FRRERSE | sus |\ seRn®TAE | OEE
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104/07/22 21:21:20 Az Q103***118 HiE L Allergy to Unknow Drug(t)
104/06/22 21:21:20 3k Q103***118 it Allergy to Unknow Drug(itt)
104/06/22 21:32:33 X B221***992 it ACETAMINOPHEN NSAIDS
104/06/22 21:59:22 Fhe A104***117 it AR RilEReS
104/06/22 22:03:53 Az T100***346 it A RitEiRes

Wrong spellings

Wide variety of inputs, drug groups

( Duplicated records )
\—(i No system alerts )

Free text
input




Conversion of cloud free text allergy history to
automatic system alert

(FREE TEXT
RECROD)
®
[ Prescription }
Intelligent
Conversion
¢ [ System check ]
Mapped to
meaningful code h 4

Trigger alert
h 4

Store in Database
@

[ Improve safety J




Drug allergy checking from cloud free text
records by Natural Language processing

#ZriEClarithromycin  Clarithromycin (Klaricid) 321176/09/07 AC370 CLARITHROMYCIN
Ab449971g0 Diclofenac (Cataflam, Voren, Volna) e AV430 NSAID#E3 8} | | DICLOFENAC
' ' 02:46
Asa : Voren : lbuprofen Allergy 2017/09/07 AVA30, | roeioma [ AsPIRIN| [ DICLOFENAC|
; 0 et T 02:46 AB630, -

Diclofenac (Cataflam, Voren, Volna)  Aspirin (acetylsalicylic acid) Ibuprofen : Al560
Topamax Topirmate (Topamax) 201 208 AT950
Procil 50mg/Tab(Propylthiouracil) Propylthiouracil (Procil) 32'1476/09/07 AP920 | PROPYLTHIOURACIL |
Sulfamethoxazole 400mg & Trimethoprim 80 2017/09/07 iSR! || SULFAMETHOXAZOLE

o ) - : ABO20

Sulfonamides Trimethoprim 02:46
Clincin Inj. 300mg/2ml/Vial(Clindamyc 2017/09/07

Clindamycin (B.B. capsules) 02:46 2l
Escopan 20mg/MI/Amp IEEEESZEEXHKE 2017/09/07 —~

Scopolamine (Butyscol, Buscopan) 02:46 MSel

Analyse the free text entry from cloud and EMR, Convert to
hospital drug code / generic name, Store in ADR database in
EMR
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prescribed
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Accurate Intelligent free text allergy conversion

system

* August, 2019 recognizable drugs+drug groups

number: 940

* From Dec. 2018 to July 2019, (8 months) accuracy
99.6% (177 unrecognized / 50149 total number )

2019/08/05 1249

Metoclopramide ...
rimperan)

2019/08/05 1247  Prochlorperazine

nt=a
Ola

—

) LA
(
NN

primp or metoclo
Promera or gastrc
peran or reglan or
Ab033181g0 or i
b03552212 or prit

MANA NN A N

novam or prochlo
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Real time monitoring of drug used against ADR record —
improving safety & accuracy
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ADR reporting & verification system
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Strategy to Improve Safety with
Information Technology

* Continuous Monitoring

Bates & Gawande et al. NEJM 2003



Intelligent integrated Patient centered clinical medication
management system for pharmacists

ICU & wards / Antibiotics / Fall medications / Med Reconciliation
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Unprescribed (omitted?) drug report to
pharmacist during hospitalization

(tHH fi EAP B RS DM DM_=i4_mkf mEs/ME MBEFA BROE BHE =iE R —XABSENOEE Hih Hh Sk K6
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727H (iNH o R 154/61,167/61,158/5 .
A 0. 167. . . . 3/61 15 Aspirin,Cilostazol
- —Omitted anti-hypertensives
326) (NG
ok e . 101. 191 0. 1. Aspirin
ok Omitted hypoglycemic agents E
1 L Amlodipi
006 (3N MIOAIPING ;o5 /69,162/78,154/7
4 N 0. 180. 329 1. (Besylate),Atenolo > 0.
AN - | (A . .
7616 JGAN il e P g Omitted anticoagulants
s Hl , Blood pressure :
161B (NN T
s s 0. 190. 281 0. 1 Clopidogrel
112E (IMN B I OOd S uga r & Aspirin,Clopidogrel,
S S 0. 155. 205 0. 151/96,143/118 1. Dabigatran Etexilate
't E - Mesilate
150) (iFN
e 0. 171. 306 0. 151/86 1. Aspirin,Dipyridamole
183C (BFN v
‘B S Glimepiride,Sitagliptin
2 1 (As Monohydrate 197. 210 0. 1 Aspirin
' Phosphate Salt)
7200 (ENN 0. 107.” 149 0. 1, Aspirin
v 3
2561 (3nP ) A 175/101,178/92,165/ SR ST
i2s : ; 93,172/86 S
(4
252C (ANP
1 TAB QD PO, %% 1 TAB
23 58 REX 5 = Gliclazide,Metformin
2y QD PO,Refresh Tear 1 UNIT 1k Fit 11 Propranolol Hcl 158/97,152/92 0.
: QDPRN OU
-~ L, T
368C (GNP X Vildagliptin ; . ! Ao
‘4 s § Metformin Hcl 3 f s
(r WV
798E (INP LantusSoloSTAR300U 6 U QD 7
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Continuous Monitoring: drug-lab Reports

ETREBZYEREF(BRFE P SFR)

FIEpEF R -
2014/04/25 10:30:47

R R TP B

MRA:-¥3.20130305

HE "E WEHE JARE Caseno WESR BEsk BREED BEEESs BRE RGBE
Wus 20 GS U2621969 VUL /5539 9o, —— GENTAMIUIN IN) 8UMG  GENITAMIUIN IN] 3UMC
W6 032 OPH 02632354 0023745341 66. GENTAMICIN INJ 80MG  GENTAMICIN INJ 80MC
FHETRASFEERTK=55 Icu 16 NEPH 02632183 001002758E 87. 15% KCL INJ SML 15% KCL inj SML
SBR 05 PEDS 02631221 002368043F -986. 15% KCL INJ SML 15% KCL inj SML
KETO IN] 30MG 1ML KETOROLAC INJ 30MG
) PEDS 02631945 0023654461 O. 15% KCL INJ SML 15% KCL inj SML
W55 082 cv 02632429 002148493F 64 RENITEC TAB 5MG ENALAPRIL TAB 5MG
MENZEHRERT W55 031 v 02632554 001170821H 74. PRADAXA CAP 110 MG DABIGATRAN ETEXILA
163 cv 02614955 0003896141  71. PRADAXA CAP 110 MG  DABIGATRAN ETEXILA
W72 075 REHA 02622886 002082088G 70. PRADAXA CAP 150 MG DABIGATRAN ETEXILA
W75 061 ORTH 02630888 001676949G 77. XARELTO TAB 10MG RIVAROXABAN TAB 11
102 ORTH 02631310 001010361E 76 XARELTO TAB 10MG RIVAROXABAN TAB 1
151 ORTH 02629950 001396398 88. PRADAXA CAP 110 MG DABIGATRAN ETEXILA
155 ORTH 02630870 002021703C 71. XARELTO TAB 10MG RIVAROXABAN TAB 11
211 ORTH 02631377 002129081D 80. XARELTO TAB 10MG RIVAROXABAN TAB 11
EREEFEERTCREAT=1.6 w102 162 cs 02631689 000836033G 69. VOREN-K TAB 25MG DICLOFENAC POTASSI
W75 081 ORTH 02625200 000978255C 76. EXACIN IN) 200MG ISEPAMICIN IN] 200MG
was 071 GS 02628006 000866645D 74 GLUCOPHAGE TAB METFORMIN TAB
BxEIFEZESCORE>=6 ED1 149 02632388 000201503E 58 6. DEPYRETIN TAB 0.5G ACETAMINOPHEN TAE
LEXOTAN TAB 1.5MG BROMAZEPAM TAB 1.
ED2 202 02631961 000741859  88. 6. CORDARONE TAB-200 AMIODARONE TAB-20
ROSIS TAB-40MG FUROSEMIDE TAB 40N
SPIROTONE TAB 25MG  SPIRONOLACTONE-25
Icu2 07 NS 02629246 001120515F 51. 7 DEPAKIN INJ 400MG VALPROATE SOD. INJ +

KEPPRA TAB 500MG

LEVETIRACETAM TAB !

ROSIS INJ-20MG

FUROSEMIDE INJ-20M(




Drug-Disease interactions reporting

L o 2% 5 M A R A ey
[} K \2‘@ é,'*r;‘ h'f Fﬁ plEpRE R : 201
AE BB REW BAR Caseno  FEF &M Eccr  Creat HB4A
Congestive heart failure B ¥~ PICU 18 PED 02390755 002 3 28.54 1 NIFEDIPINE CAP 5MG
w83 095 CRS 02378108 001 71 20.31 2.1 NIFEDIPINE CAP 20MG
Dementia AEE R P21 03 PSY 02387662 002 79 TRIHEXIPHENIDYL HCL TAB 2MG
093 PSY 02377868 000 73 BIPERIDEN TAB 2MG
102 PSY 02387344 001 69 BIPERIDEN TAB 2MG
P22 065 PSY 02390099 000 | 74 TRIHEXIPHENIDYL HCL TAB 2MG
Parkinsonism i #E &R W55 171 CVvS 02384412 000 85 21.9 1.8 METOCLOPRAMIDE INJ 10MG
HEFHIE RAGE>65 EDI1 189 02394792 001 70 1 GENTAMICIN INJ 80MG/2ML
195 02394928 001 81 2.2 AMIKACIN INJ 500MG/2ML
1ICU2 06 NS 02387615 001 71 46.96 1 AMIKACIN IN) 500MG/2ML

17 NS 02393738 002 65 62.5 GENTAMICIN IN) 80MG/2ML
TNCU 02 NS 02384221 002 69 55.22 GENTAMICIN IN) 80MG/2ML
w102 071 CRS 02394342 002 75 13 GENTAMICIN INJ 80MG/2ML
"t 65 02393550 000 71 5538 1 GENTAMICIN IN) 80MG/2ML

——

—




Dashboard for clinical pharmacists:
Work list, High risk patients assessment

BYRIE (FROTTEE AR EFEmAER

mESEHE: 2019/09/18 ~  GESEEM: 2019/09/18 ~

e CUMMA 12 CUBMTH 60 BEE®? EEAC ABE173 BRI
BR 1 CCu7 ICU10 ICU2 @ NICU 11 P22 4 PICU & RICU 11 SBR 2 SICU 9 TNCU 7 w102 & W105 @ W106 & W116 1 W131 2 \
W353 W52 11 W55 21 W62 8 W65 © W66 10 w728 W75 14 W76 8 W82 23 W83 6 W85 5 W86 & w92 7 W95 2 W6 7
# o B1e | 29 | #% RER ABzE =EER HER cumiaTH
1 CcCcu 05 00 20190905 CLCr 2763 2g Ceftazidime inj [&] 20190905 (1) P &7% CEE

2000 MG Q12H IVA FFfE
00 20190917 CLCr 1498 Tazocin inj 2.25gm [&|

1VIAL Q8H IVA &2 &8 =

2 ICU 03

At

3 NICU 08
0.1 VIAL Q8H IVA #Ei
4 NICU 21
37 MG Q12H IVA #F&E
5 PICU 12
500 MG Q8H IVA g

00 20190916 GFR(2) 6258 4.5g Tapimycin inj[&]

1 VIAL Q8H IVA {&21 &8 B

6 W105 322

:.!”J

7 W33 023 00 20190917 . GFR(2) 859  4.5g Tapimycin inj [&]
1 VIAL Q8H IVA #Fi&
8 W52 291 00 20190814 CLCr 1749 Brosym inj 1gm [&|[F]
GPT 29  2VIAL Q8H IVA {62 &% PhE=
INR 1.05

NH3 57

00 20190701 CLCr 0.12  Cefiminj 500mg [&| 20190701

00 20190714 . CLCr 0.04 Tazocin inj 2.25gm [&| 20190714 (66) b

00 20190906 . CLCr 0.03  Cefim inj 500mg [&] 20190906 (12) Fkih

(79) thigsE 53 CHE



Medication Reconciliation, Pharmacists
communicate with Physicians

xsé;_i k foiE AN B SY HIARETER BIEE Sy
e >[N 702479290 > e Problenist RIS ﬁé’fﬁi&* S )«“Hi&’)?ﬁ?lﬁlsi éiﬁfﬂyﬁ%
CPOE- M4 [Zrriireing]l | s | | mwas | N 64305H15K) | 1030709 (29%) | fibees |

SRR AERG NI

STAT  £H(EERHK) #FE [ Wy | =efiERz || EapmEn || L0ER
i 1 ] Zal et Y T SefEgEsy.

Bz H SERHY Ee EaEM AR

Dogmatyl tab 50mg 0TAB-PO- 2 013/02/05/ 16:35/2013/02/05/16; 3 ey _ 2014/08/06 13:47

s BEEE: OFE OFHE I, | RS V] I R

2014/08/06 13:47
S 1) m'

Morphine inj 10mg
= BHEE

*WASTRERER [TRE] 76

ﬁftﬂ(‘%&ﬁ?\ﬁﬁtﬁm]
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High rate of acceptance by physician in
medication reconciliation processes

|Admission \ lDischarge I

— [ S——
Before admission: During admission: Take discharged drug:
Understanding the Follow up and Recheck residual amount
recent medication evaluated prescription. of drug and offer
history and recorded. advanced education.
Year Total patient numbers of Numbers of Advice acceptance
medication reconciliation | pharmacists’ advice |rate (from doctor)
2016 7744 1881 81.7%
2017 14809 1905 85.4%
2018 16595 1248 89.7%




Patient Participation
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My Healthbank &t 1744

Health insurance administrative data: NHI OPD visits, ( + dental,
TCM ); Hospitalization; Medication history, Surgery performed,

allergy hx

Optionally uploaded by care providers: Lab results, radiology,
pathology & text reports, discharge summary
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Look up medication history in 3 years
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Value adding by providing SDK (software development
kit ) to developers — Future Health Guardian?

Checking Potential Inappropriate Medication
Using Beer’s Criterior

€ 9 C | ®locanos IR
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PIM Checking
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ADR/Drug allergy alerts number

Number of daily allerts

300

230 I

200

130

A

L) L} L 1 L) L} T
2018/01/01 2018/03/32 2018/06/30 2018/09/30 201s/01/01 2019/03/31 2015/06/30 2015/08/30

0
107/
0

> 108/7/26

From 2018/1/1 t0 2019/7/26

—Cumulative alerts 64,621
—Maximum 275
— Average alert / day: 112 o



5,000+
4,500
4,000+
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3,000+
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1,500
1,000
S00

2016/1~2019/6 drug-drug interaction

alerts

2,676

Average DDI alerts per month

62



—o—antihypertensives

5.00%

-~ antilipidemics

—+—antidiabetes

—»—antipsychotics

4.50%

4.00%

—#—antidepressants

3.50%

-o-sedative-hypnotics

E 3 & G

"ajes dopeaftinp -

Decrease of Duplication Rates in TCVGH

63

Liao CY, et al., Int ] Med Inform 2019;126: 65-71.



Nation-wise Drug duplication improvement

Progressive decrease of drug duplication in inquired patients

Antihypertensie Antilipidemics Antidiabetics
1.40% —1-32% 1.20% 120% o
N ;
1.20% - 0%, oL 1.00% -
0, ul N.Q90/
100/0 U000 080% | 080% . 9_710/,.
0.80% - 0.62%
0.59% 0.60% - 0.60% -

0.60% - 0.49% 0.45% 0.42% . 0.46% 0.39%
N % | 0.40% - 0.37% 0.34% | g.40% - > 0.36%
. I E i I I t Soin] I
0.00% - 0.00% - , : 0.00% -

10 105 106Q1 106Q2 103 104 105 106Q1 106Q2 10 104 105 106Q1 106Q2

Anti psychotics Antidepressants Sedatives-Hypnotics
250% - 2.00% 4.00% —371%
o 1Y i 1.59%
2.00% - 1.50% - 3.00% - 2.72%
1.50% -
1.18% S 1.84%
. 1.00% - 2.00% - 154% 1.52%
& 0: 7}
006% 055% 052% | o0 054/0 LT SRRSO, || e

0.50% - l e I kN
0.00% : l: 0.00% - : l 0.00% . .

24

105

106Q1 106Q2
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Critical Successful factors of
NHI-Medicloud system

* National insurance system since 1995. 99.6% patient inside the
insurance (2018).

* Require electronic claims daily upload. Clinics and hospitals must
comply

* Accreditation program for Joint Commision of Taiwan encourage
best practices

* Open and sharing culture of Taiwan health providers, learning from
each other. Yearly demonstrations by best hospitals throughout
Taiwan.



Current Issues and challenges

* Privacy concerns of patients, limit to months to few years of data
from medicloud

* Upload data quality issues

— More precise Data Standards to promote interoperability between
institutions. Eg. LOINC, (Logical Observation Identifiers, Names
and Codes) etc.

* Limit applications in clinics — lack incentives and vendors with
medical domain knowledge. Eg. Drug-drug interaction..etc



Conclusions

Information Technology is playing important role in improving
medication safety

Medicloud service by Taiwan NHI provide exciting opportunities for
medication safety improvement, both in hospital /provider practice
and for individual consumers

In Taiwan, more vigorous implementation of interoperable standards
for EMR provide opportunities of improvement

Use of AI, NLP technology provide exciting prospects

IT tools should be safe & well designed. Continue improvement 1s
important.
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