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5.37) war 1.16(1.05-1.28) wazifthe CAG only NOaanaus3ne ARF, strokelnimeluniidlan3awas
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AnzERIYER LadiuMIIeNLiRamM S ued
§the CAG only demnmsfinmnasadau dsteys
Tuszvumsidngawaauiniseasdinnunan-
Useiuguamwuiend (alay.) Faathudssana w.e.
2563-2565 lagAnmaanmMITeiinsiumg ARF,
acute stroke MaztzauLaze lulsanennaiandu
Sunasniatludwh CAG Ium ARF, acute stroke
wazinmunaneadiiniuszaznamild Fedala
wefimsAnmnssezemlugihanguilinday tiam
atfamsainuiinduaie wasnssgulifoniuise
ddnifemnsiisnmauasdadadaiudu sus
ihlugmatlasiunazmuauanmwaasiaamaily
mheuEmannssdu MgliEms gauauaummn
wozmshezas Aanhlugmsaansgudeiia
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A8MsAny

mATeBwssanestiilumsieneidaunss
(retrospective analysis) mn%’agamm‘ﬁﬂ%mmﬂ'w
USmMspa slan. anadl aaudthulseana w.q.2563
fa we. 2565 lugthedldSumaiiaams CAG
(SVEvOMS 88.55, 88.56, 88.57) WALHADNS
percutaneous coronary intervention (PCI, TAINNONT
00.66, 36.06, 36.07) SINDNNMSTIHINOVDDALEDN
Iﬂ‘[’iu’lé (coronary arterial bypass graft: CABG VG
#0oMs 36.10-36.17, 36.19) lugiudayansve
ngaweiedns alay. (E-claim) ToaEuan
mbtlﬁfuL?Jua‘immﬂ%v’qmﬂﬁu%ms (catheterization
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(mihatuduiuuen) wazan lFheivihausms
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fuszananadoya (Fuludideniiifudoyaszduns
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cases) MNTUGUszINaNATIIMsuasiudayaLile
msfmmnurlianmsaiuazdadiucall
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(Wu3aeaz) ¥9 death, ARF Waz stroke

Ischemic heart disease (THD) 53884l5a%0a 5%id
120-125, Other CVD %84 15A2UUaDNLEDN
519 uBNAIN 59a 120-125 WAy other diseases
winedslseauq flildszuusnlawazmsluaieu
YDLHDA

HaNISANY

TugnThaulssina w.a. 2563-2565 Jgthei
T#5umarhinams CAG manue Fsadegihedih
Sumsinmdilulsanerunansetiunaziinisi
WADMINaITIE 88.55, 88.56 1isD 88.57 BIUN
selumssnnesaiuanaiimsihiaamsinmnlsa
¥enLaan LA lsuSHUFI8aIN (PCL SHENRDNIS
ICD-9 CM:00.66) %3aiMIMHIAN1eantaan

Talsun3 (coronary arterial bypass graft: CABG e
¥HON5 36.10-36.17, 36.19) 5I8AE 5 nui
U 141,605 18 wunautulszanas w.a. 2563-
2565 911U 46,336 918, 46,038 918 LAz 49,231
samudey Aadumihwminduing (adjRW)
uuneNy nu 289,197 adjRW, 296,512 ad-
JRW waz 308,561 adiRW waztiluganaldenau
USugu 3,513,497,554 1, 3,737,160,568 UM
ez 3,797,483,927 UINANAAU (miwﬁ 1)

68 CAG Alone (§imM3yninoms CAG tilen
athadisnlumsnlsanentnammnezasaiu) $uun
aNIUUsza W.A. 2563-2565 NAIUIUTIN
65,959 18 (5088 46.58) wastdadIa lusering
mssnmilulsanenuansaiusin 1,771 98
(5080¢ 2.68) é’mamlumswﬁ 2

M1 1 MSETUUIMS wazdayanmsiinnedare NIt CAG thudszanm w.a. 2563-2565

Yaudszane CAG 7I%ua (Au)* Sum adjRW ganlszananay (Un)**
2563 46,336 289,197 3,513,497,554
2564 46,038 296,512 3,737,160,568
2565 49,231 308,561 3,797,483,927
RRLY 141,605 894,270 11,048, 142,049

wingwma: *  Wudayagien admit usiimMsaesiainans CAG A 88.55, 88.56, 88.57

** ganlszaanananaurimsliugiu

M5191 2 @0 CAG Alone uasé’mmmnﬁa%%dluiﬁwmmawaasjﬂmﬁmﬁmms CAG Yaudssana w.A. 2563-

2565
Yaudszane CAG M%uA (AU)  CAG alone* (% a0 CAG YN%N@)  In hospital death (% 210 CAG Alone)
2563 46,336 21,583 (46.58) 552 (2.56)
2564 46,038 21,084 (45.79) 574 (2.72)
2565 49,231 23,292 (50.38) 645 (2.77)
ETY 141,605 65,959 (46.58) 1,771 (2.68)

winewn: * Jihenimshinams CAG iesaghadarlumsinsnmdlulsiwenansauu
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dmFunuideil wdamsdadihediiaons
CAG Alone 8o azldgiheilldsumaiiaanms
CAG only (laitaald3umsih CAG via$numa PCI
w8z CABG fiaundauazdnmuluinathwiii) Tos
wuhluteudssann w.a. 2563-2565 HEthe CAG
only 594 53,300 38 Gaudaslum il 3

fiheiildSumshiaams CAG only @anso
Suunonusiamitadeiu 3 nduia nquildy
ischemic heart diseases, IHD (5Walsn 120-125)

M5 3 ihanii CAG Only Thuissana w.a. 2563-

other cardiovascular diseases(CVD) #anan 120-25
wae other discases (1saflalgszuurilauazmslna
Feunaaidon) Memsgninsalsaiiszylulsandn
(principal diagnosis: PDx) uazl5A589 (secondary
diagnosis: SDx) Gaudaslumsei 4
a5IMadetiamely 30 Iunasimihean
Tsawenwa (Seaanatlaudseana we. 2563, 2564,
2565) tuwugsgalungulse HD Sasaz 7.15, 7.31
waz 8.05 (ndsand Fawar 7.52) munaae

2565

Yeavdszanm CAG NHNa* (AL) CAG only** (% 210 CAG YNVIN®)
2563 46,336 17,365 (37.48)
2564 46,038 17,202 (37.36)
2565 49,231 18,733 (38.05)
NN 141,605 53,300 (37.64)

winawe: * Wudayarthei admit udIinIaesainomsh CAG fe 88.55, 88.56, 88.57

<\ Uudayariivh CAG iy follow up CAG waziiaomuludranthmintlifimsliuimssnuineny

WuLdaar lanamseens wazlduraalnnsamsenearnmatdes

@397 4 MU LAsUN131RaNI3 CAG only uunmungulia

Yaudszanm CAG only doyalsavanuazlsnsag NI (A1) Sozay
2563 17,365 (100%) 1. IHD* 9,438 54.35
2. other CVD 7,058 40.64

3. other diseases 869 5.0

2564 17,202 (100%) 1. IHD* 9,557 55.56
2. other CVD 6,800 39.53

3. other diseases 845 4.91

2565 18,733 (100%) 1. IHD* 10,259 54.76
2. other CVD. 7,567 40.39

3. other diseases 907 4.84

ERLY 53,300 (100%) 1. IHD* 29,254 54.89
2. other CVD. 21,425 40.20

3. other diseases 2621 4.92

winewie: * gihenldsumsitiase iy ischemic heart diseases (IHD) Mnswalsanan (PDx) W3alsAIn (SDx)

Wy 120-125
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other CVD 30882 5.28, 5.35 Way 5.09 (AHFN
7 Sovaz 5.24) wazlulsnauq Seuas 2.76, 2.84
ey 1.96 MuHeU (waaswil $euas 2.52) e
aamudayagiheluauasu 12 Weunashwihean
Tsamenuna wumsidediaingy (Fediamely
@oud 2 Budaudi 12 nasswmhe) 80 1.5-1.7 1h
Aalugihe THD Jeeas 11.56, 12.78 waz 12.17
K138 other CVD 3982 8.03, 9.03 wdz 8.03 Ky

Tsaau Zauaz 3.80, 4.02 Uaz 3.75 MUHIGU 63
wainelums19d 5

Tugthenguitlé3u CAG only wumstiudinindiu
Tamatdsunai (ARF) was acute stroke lusw.Ioadl
HamMsaITBUTaYaNEYARadaunatliTinstudin
msh3umssnnaeaadlsaiiinney wuhil ARF
59 2,507 918 (5088¢ 4.82) WA acute stroke 5I
619 578 (3089 1.16) sauaalumsei 6

m397 5 anmadedinvasgihe CAG only uanemungulia wazszaznanaldmitaaannlsaneIua

udsenna w.e. 2563-2565

Yeudszana ﬁaga‘[swé’a AU Death within 30 days Death in 2™~12" months Death in 1 year
wazlsnsag (A1) after discharge (%) after discharge (%) after discharge (%)

2563 1. IHD* 9,438 675 (7.15) 1,091 (11.56) 1,766 (18.71)
2. other CVS dis. 7,058 373 (5.28) 567 (8.03) 940 (13.32)

3. other diseases 869 24 (2.76) 33 (3.80) 57 (6.56)

2564 1. IHD* 9,557 699 (7.31) 1,221 (12.78) 1,920 (20.09)
2. other CVS dis. 6,800 364 (5.35) 614 (9.03) 978 (14.38)

3. other diseases 845 24 (2.84) 34 (4.02) 58 (6.86)

2565 1. IHD* 10,259 826 (8.05) 1,249 (12.17) 2,075 (20.23)
2. other CVS dis. 7,567 385 (5.09) 608 (8.03) 993 (13.12)

3. other diseases 907 18 (1.96) 34 (3.75) 52 (5.73)

5 1. IHD* 929,254 2,200 (7.52) 3,561 (12.17) 5,761 (19.69)
2. other CVS dis. 21,425 1,122 (5.24) 1,789 (8.35) 2,911 (13.59)

3. other diseases 2,621 66 (2.52) 101 (3.85) 167 (6.37)

wingwa: * gihenlasumsifiadeiniy ischemic heart diseases MNIWFLIANAN (PDx) w38l3A5In (SDx) 1Ty

120-125

®13529% 6 §i28 CAG only (il acute renal failure %32 acute stroke Yauiszanas w.A. 2563-2565

Yeuszanm CAG only (A1) ilsaspansalsnsiudu Hlsmasaanselsnsrudu
acute renal failure AU (%) acute stroke AU (%)
2563 17,365 737 (4.24) 201 (1.16)
2564 17,202 924 (5.37) 221 (1.28)
2565 18,733 909 (4.85) 197 (1.05)
3% 53,300 2,570 (4.82) 619 (1.16)
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Wadamulauasu 12 weu wuh ffithe CAG
only Naaenauinsna lutindalulsawenunag
@8 ARF 578 2,528 518 (5888v4.74) LaL018 acute

stroke 5% 1,228 (5881a¢ 2.30) (a5 7) Aadly
8091590N 1 U geiiedeeaz 9.54 (ARF) uaziaeas
3.46 (stroke)

m597 7 e CAG Only H1nauaNInI1%IAIE acute renal failure %32 acute stroke Aalu 11

Yeudszanms CAG only (AU)  nauanSnwcmelsa ARF lunilsll navainsnmelslse acute stroke Tuniiad
$¥a9r CAG au (%) 1a9¥N CAG au (%)

2563 17,365 881 (5.07) 419 (2.41)

2564 17,202 782 (4.55) 382 (2.22)

2565 18,733 865 (4.62) 427 (2.28)

FPLY 53,300 2,528 (4.74) 1,228 (2.30)
a 4 S8 a & [
250 240 NzunIngauntutienely 24 I luanas

Tsaviaaatdaninladiu (svalse 120-125) duly
Jaymauauduzasmsmauasiinmsluaulng wilag
fganmadhdamheuimsiluiagiuiiiu 90
vihe wasianauiazuias ) LADAIMUNIUN LA
MONMIBNEIUZMS 1 ﬂiﬂﬂéuﬁawuwsa{laQﬁ'u
lﬂﬂﬂﬂwsﬁwuwanéuﬁﬁmmL?imgmazmaaﬂé’mw
melusnaannmemuauiadedeadiaglunasi
fiannfa®

NNMIANEIASIE] FIAINU CAG only FaaTIn. a1,
2563-2565 °lus::<§'fw7i§a Souaz 37.63 (37.36-
38.05) (5197 3) lndidesrudona: 40 fias
senuluied w..2559-2563 auvgitliana
faneillamanaUszmseaud msitaseuazdaaulad
ROWaN® (inappropriate clinical judgement) 1 éﬂﬁﬂ’]i
ustnafianaiivszaumsalliine wu sraniainiu
HD 11lUg unnecessary CAG #8803UNN3LAA
LLingﬁlaﬁy’qmmﬁmms‘v’lﬂv‘hﬁ’mmma:mqﬁmms
Gu@ i lidamaudatiash msiiinasmslaths
Tumasmifugua uarlasmsiiunumil inssinoms
fiondaliiasuaneld sudumnenuiuduannly
wuunasudsznaumsiiindreiinut Seuar 86.4

waons lagiinsidedio 27 18 (Seuaz 22.8)
SUNTEUDITINADALEDATIAATINMIKUENEIU 26
8 (Gawar 22) wlang 15 918 Gawsz12.7) la
NRYUNIY (acute renal failure, ARF) 14 578 (588
8211.8) I5macute stroke 5 578 (3089:4.2) 15aln
NENNANTNUTIF 3 518 (3089:2.5) ™ Wudu ue
msnsnuluwuunadussnaumsiindetiu fsan
nauINLEe3aeas 2.35 (ANMNEBNY 95% 1.92,
2.78) mnﬁwmu@'ﬂwﬁﬁw CAG 5,019 518 Faona
Lﬁmnﬂmm@mmﬂﬂszmsﬁy'mei 2DUAYDIYBNTEUU
asnsiisuluszasusn mMsasdayaiawain s
Smhegthaduiulunasiaans (early discharge)
SINNINAMSROMUHRENFUTY *’E’;qmummgm
Fuflugnfinaianaunsndounniaamsle suiy
lgiatamsaihieenaasgendil auhingmsdnwm
fidaiiasnsail Imﬂmé’l’amsmuaaumﬂﬂ"m&aﬁﬁﬂ
NuAaGanudnaINl
Tumsfnmilfanusansumadeiiouazgia-
M30f94 ARF, acute stroke Tulsswennadigs Tosd
WRae $e8az 2.65, 4.82, 1.16 MNEINU (M5

A
N 5-7) #apaaziu potential complications LW
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LAl 1 &’ ] Yo LY =~ 1T J g{l
gihanguilliwmealasumstuiinhinnezmaiian
Aoy legmlunsyinanmsasiaaiuiilaluniui
FIUNYMNNIATFIUEIND WWUAMIZUNINTDULNE)
tgl’ cla 1 =l =~ v o aa LN v
Hehann nandelisasdedialuinusasas 0.8 was
mzunsndaulaasinliiudaesa: 2°°° drathay
WO IaIu lamudief Mayo Clinic, Rochester
36,286 518 WUAMLLNINTDUNNINNN AANUNSLEE
e SpEaz 0.01 myocardial infarction Sa8az 0.003
stroke 5988z 0.07 unplanned CABG 3a8@z 0.0003
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Long-Term Mortality and Morbidity at One Year among Universal Coverage (UC) Thai Patients Undergone Cor-
onary Angiography without Further Cardiac Interventions (CAG Only) from 2020 - 2022
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Abstract: Coronary angiography (CAG) has been considered as a safe invasive procedure since it carries
low mortality (<0.8%) and overall morbidity rates (<2.0%). Previously, our group reported a high
short-term (in-hospital and 30 days) adverse events among 59,373 Thai patients underwent CAG
Only from reimbursement data of the National Health Security Office (NHSO), Thailand 2016-2020,
including death 2.90%, stroke 1.25% and acute kidney injury 7.50%. However, the claimed data did not
provide clinical details to determine possible causes. Thus, NHSO had designed a short clinical data form
to be filled up by service centers accompanying with reimbursement. However, low complications were
reported from total CAG 5,019 cases, only 2.35% (95%CI 1.92, 2.78) including death, stroke, and
acute renal failure (ARF) which 86.40% of them occurred within 24 hours of CAG Only suggestive of
procedure-related events. Thus, we studied the long-term (from admission to one years) adverse clinical
outcomes, including death, acute renal failure (ARF) and acute stroke, which had not been diagnosed
before admission, of 53,300 patients underwent CAG Only (from total 141,605 CAG cases recorded)
in the fiscal year 2020~ 2023 of the NHSO system. It was found that proportion of CAG Only remained
high, 37.63% (37.36-38.05%) among patients receiving CAG, and they carried a high in-hospital
mortality rates of 2.6-2.7%. The highest mortality was observed in patients diagnosed with ischemic
heart diseases (IHD), 7.15-8.06%, other cardiovascular diseases (CVD), 5.00-5.35%) and other
diseases, 3.75-3.80%. Importantly, the mortality rates had increased by 1.5-1.7 times, from 7.5% (30
days) to 12.17% (one-year), accumulated to very high one-year mortality of 19.66% (18.71-20.22).
We found relatively high rate of ARF, 4.24-5.37%, and acute stroke 1.05-1.28% which had not been
diagnosed before admission. In addition, new diagnosis of ARF and acute stroke were re-admitted after
CAG only, accumulated to the total average ARF of 9.54% and stroke of 3.469% which likely contributed
to high one-year mortality. Conclusions: this analysis showed unacceptably high long-term mortality and
morbidity of Thai patients undergone CAG Only. Although it could not be concluded as procedural related
events but it should be a wake-up call for care providers, budget regulators and researchers, to improve
case record details for risk factors, co-morbidities, to follow current practice standard guidelines and to
provide preventive interventions for patient safety, hopefully to reduce unnecessary cost of these adverse

events in the future.

Keywords: coronary angiography (CAG); CAG without further intervention (CAG only); ischemic heart disease,
ischemic heart disease (IHD); cardiovascular disease (CVD); mortality; acute renal failure (ARF);

acute stroke; long—-term complication; National Health Security Office
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