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Incidence and clinical predictors of acute pulmonary embolism in patients undergoing CTPA,
King Narai Hospital.
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Abstract

This survey research by retrospective study aimed to determine the incidence, associated factors, and
predictive factors of acute pulmonary embolism (APE) among patients undergoing computed tomography
pulmonary angiography (CTPA) at King Narai Maharaj Hospital. A total of 270 patients were included, with data
collected from medical records. The research instrument was a structured data collection form developed from
literature review, demonstrating excellent content validity (OC = 1.00) and high reliability (Cronbach’s alpha = 0.92).
Data were analyzed using descriptive statistics, univariate analysis, and multivariable logistic regression, with statistical
significance set at p < 0.05.

The results showed that the incidence of APE was 28.1%. Most patients were classified as having moderate
clinical probability according to the Wells criteria. Factors significantly associated with APE included syncope, cardiac
arrest, obesity, immobilization, estrogen use, elevated D-dimer levels, abnormal echocardiographic findings, and a
Wells score > 4. Multivariable logistic regression analysis identified syncope, cardiac arrest, obesity, immobilization,
estrogen use, abnormal echocardiographic findings, and Wells score > 4 as independent predictors of APE with
statistical significance.
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A5197 2 Wisuieuteyailuvesteniienniseasde Acute Pulmonary Embolism (APE) semineng
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%agaﬁ%‘lﬂ All patient Positive APE Negative APE P-value
(n=270) (n=76) (n=194)

Sex
Male 110 (40.7%) 31 (40.8%) 79 (40.7%) 0.990
FeMale 160 (59.3%) 45 (59.2%) 115 (59.3%)
Age (year)
35-45 28 (10.4%) 6 (7.9%) 22 (11.3%) ‘0.040*
46-55 62 (23.0%) 10 (13.2%) 52 (26.8%)
56-65 74 (27.4%) 26 (34.2%) 48 (24.7%)
>65 106 (39.3%) 34 (44.7%) 72 (37.1%)
Mean (min,max) 60.4 (38-79) 62.7 (43-79) 61.3 (39-76)
Symptoms
Dyspnea 168 (62.2%) 48 (63.2%) 120 (61.9%) 0.860
leg pain & swelling 28 (10.4%) 12 (15.8%) 16 (8.2%) 0.080
Chest pain 14 (5.2%) 6 (7.9%) 8 (4.1%) 0.270
Syncope 16 (5.9%) 14 (18.4%) 2 (1.0%) 0.001*
Arrest 8 (3.0%) 7(9.2%) 1(0.5%) 0.001*
Risk factors
Active cancer or metastasis 72 (26.7%) 24 (31.6%) 48 (24.7%) 0.270
Infection 63 (23.3%) 11 (14.5%) 52 (26.8%) ‘0.0a0*
Recent major surgery 28 (10.4%) 8 (10.5%) 20 (10.3%) 0.960
Previous PE 14.(5.2%) 13 (17.1%) 1(0.5%) 0.001*
Pills 8 (3.0%) 7(9.2%) 1(0.5%) 0.001*
Immobility 4 (1.5%) 4 (5.3%) 0 (0%) ‘0.010*
Comorbidities
HT 62 (23.0%) 19 (25.0%) 43 (22.2%) 0.620
DM 43 (15.9%) 17 (22.4%) 26 (13.4%) 0.070
Dyslipidemia 38 (14.1%) 12 (15.8%) 26 (13.4%) 0.610
Obesity 24, (8.9%) 18 (23.7%) 6 (3.1%) 0.001*
No underlying disease 34 (12.6%) 10 (13.2%) 24.(12.4%) 0.860
findings
D-dimer (positive) (ng/ml) 53 (19.6%) 25 (32.9%) 28 (14.4%) '0.001*
Mean (min, max) 532 650 510

(100-1,980) (100-1,980) (100-1,100)
Abnormal echo 28 (10.4%) 18 (23.7%) 10 (5.2%) 0.001%
Doppler US 24 (8.9%) 14 (18.4%) 11 (5.7%) f0.002*

" Fisher’s exact test (percent (%) in column) *significant (P-value <0.05)
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M0 3 AnuvaRnUnAneasianuan CTPA WisuiisusswinsngudUaefiduuagliilu acute

pulmonary embolism (APE)

anwazauRaUnNfan CTPA All patient Positive APE Negative APE P-value
(n=270) (n=76) (n=194)

Intrathoracic findings

Pleural effusion

Mild 78 (28.9%) 25 (32.9%) 53 (27.3%) 0.360
Moderate 20 (7.4%) 4 (5.3%) 16 (8.2%) 0.430
Severe 8 (3.0%) 5 (6.6%) 3 (1.5%) ©0.030%
Pneumonia 60 (22.2%) 14 (18.4%) 46 (23.7%) 0.340
Lung atelectasis 52 (19.3%) 13 (17.1%) 39 (20.1%) 0.580
Congestive heart failure 34 (12.6%) 5 (6.6%) 29 (14.9%) 0.070
Intrathoracic metastasis 16 (5.9%) 7(9.2%) 9 (4.6%) 0.170
Lung cancer 12 (4.4%) 6 (7.9%) 6 (3.1%) 0.120
Chronic PE 14 (5.2%) 10 (13.2%) 4(2.1%) ‘0.001*
Emphysema 7 (2.6%) 2 (2.6%) 5(2.6%) 0.990
Bronchiectasis 8 (3.0%) 2 (2.6%) 6 (3.1%) 0.830
Aortic aneurysm 4(1.5%) 2 (2.6%) 2 (1.0%) 0.320
Aortic dissection 6 (2.29%) 4.(5.3%) 2 (1.0%) 0.040*
Extrathoracic findings

Liver metastasis 13 (4.8%) 6 (7.9%) 7 (3.6%) 0.180
Massive ascites 10 (3.7%) 2 (2.6%) 8 (4.1%) 0.720
Bone metastasis 14 (5.2%) 6 (7.9%) 8 (4.1%) 0.240
New diagnosis of cancer 8 (3.0%) 5 (6.6%) 3 (1.5%) '0.030*

"Fisher’s exact test (percent (%) in column) *significant (P-value <0.05)
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ARL NS ADAE oALATUBA

fiauus APE Non-APE Crude OR Adjusted OR
p-value p-value
(n=176) (n=194) (95% CI) (95% CI)

Foyaiugu
918 > 65 Y 34 (44.7%) | 72(37.1%) 1.37 (0.79-2.37) 0.26
FeMale 45 (59.2%) 115 (59.3%) 1.00 (0.58-1.73) 0.99
2MNIINNAAUN
Dyspnea 48 (63.2%) 120 (61.9%) 1.06 (0.61-1.85) 0.86
leg pain & swelling 12 (15.8%) | 16 (8.2%) 2.09(0.93-4.72) 0.08
Pleuritic chest pain | 6 (7.9%) 8 (4.1%) 2.00(0.67-5.94) | 0.27
Syncope 14 (18.4%) 2 (1.0%) 21.7 (4.8-97.6) 0.001** | 20.3(5.1-99.4) 0.001*
Arrest 7(9.2%) 1 (0.5%) 19.6 (2.3-165.7) 0.001** | 183 (2.7-163.2) | 0.001*
Comorbidities
HT 19 (25.0%) 43 (22.2%) 1.17 (0.62-2.22) 0.62
DM 17 (22.4%) 26 (13.4%) 1.87 (0.95-3.69) 0.07
Dyslipidemia 12 (15.8%) 26 (13.4%) 1.21 (0.57-2.56) 0.61
Obesity 18 (23.7%) 6 (3.1%) 9.75 (3.6-26.3) 0.001** | 9.38 (3.7-25.8) 0.001*
GOTTALITHY
HR > 100 bpm 32 (42.1%) 48 (24.7%) 2.23(1.25-3.98) 0.005
SBP < 100 mmHg 23 (30.3%) 39 (20.1%) 1.73(0.95-3.14) 0.04
SpO2 < 95% 14 (18.4%) 12 (6.2%) 3.40(1.48-7.83) 0.002* 3.38(0.98-7.02) | 0.050
Uadudessio PE
Previous VTE 24 (31.6%) 48 (24.7%) 1.41 (0.78-2.54) 0.27
Recent

o 11 (14.5%) 52 (26.8%) 0.46 (0.22-0.94) 0.04
surgery/admission
Active cancer 8 (10.5%) 20 (10.3%) 1.02 (0.43-2.42) 0.96
Immobilization 13 (17.1%) 1(0.5%) 40.0 (5.2-309.6) 0.001** | 389(5.8-301.8) | 0.001*
Estrogen use 7 (9.2%) 1(0.5%) 19.6 (2.3-165.7) 0.021* | 19.4 (27-163.4) | 0.001*
NANTIAN
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A o o a A o 2 a ) v AV vo | ¢
ms1i 4 TadevinennivdudenganuluvaendenuaendeunauluUlenlasunsdmsinenssd
ABLNWADIVIADALA DALAIUDA

fiauus APE Non-APE Crude OR Adjusted OR
p-value p-value
(n=76) (n=194) (95% () (95% ()
D-dimer > 500
25(32.9%) | 28(14.4%) 2.93(1.53-5.62) 0.001

ng/mL
Troponin positive 10(13.2%) | 12(6.2%) 230(093-5.69) | 0.07
Abnormal ECHO

o 18 (23.7%) | 10 (5.2%) 5.68(2.41-13.4) 0.001* | 4.38(2.96-13.0) | 0.002*
Findings
AzUUUUTZIEUANY
BN
Wells score > 4 38 (50.0%) | 42 (21.6%) 3.64 (2.03-6.53) 0.001** | 3.47(1.97-5.92) | 0.001*

logistic regression*significant (P-value <0.05)

PNANTNT & WU INNITIATIZALUY
univariable logistic regression Wu31 91191 Ju
auvLAER (syncope) N1IgalaviemLiL (cardiac
arrest) 111297U N15HERIINITIAUTEATY
1nnnin 100 ASwsiounit nresndwuludens
(SpO2 < 95%) n1sliadeulnisienie nsld
gosluuealnsiau seau D-dimer > 500 ng/mL
A1INTIAINUAMURAUNAAN echocardiography
uazazikuy Wells score > 4 fAUFURUSAU
n3An APE ag1slitledAgnaia

Wertin153As1eRuuy multivariable
logistic regression WU11 syncope (adjusted OR
20.3, 95% (I 5.1-99.4), cardiac arrest (adjusted
OR 18.3, 95% Cl 2.7-163.2), obesity (adjusted
OR 9.38, 95% (| 3.7-25.8), immobilization
(adjusted OR 38.9, 95% CI 5.8-301.8), estrogen
use (adjusted OR 19.4, 95% Cl 2.7-163.4),
abnormal echocardiographic findings (adjusted
OR 4.38, 95% Cl 2.96-13.0) hag Wells score >
4 (adjusted OR 3.47, 95% C| 1.97-5.92) §4A 3
Hutldeiiduiusiunsin APE sgafiduddy
NGAG

dyduazanusnena
= s @ aAav a a (3
M3ANIduUN1TIT8TITATIZRUUY
founaaioUssinguRnisaluasdaderinung

vosnnzamdongatulunasndenunslan
128 UNaY (acute pulmonary embolism; APE)
Tugfaedildsunsdansiaienatsdreniiomes
naendenuaslon (CT pulmonary angiography;
CTPA) & TSaWEIUIANTTUITIWAURITIT Wa
msAnwmuItgtRnsaiues APE Tungugftaed
asdelsauazlasunisnsia CTPA WinAusaway
28.1 @9AAR DI UTIENIUINASANYINDUNENTY
sUspmadsnenugiRnisaives APE Tugtae
fil§5un1snsIn CTPA aejszminedenas 15-30
JuoelfusnunzUssrnuasnasimsdnn®
10

gUiRn1saivos APE Tun1sdnuiileglu
izﬁ’uﬁauﬁﬁwqquﬁatﬁauﬁumsﬁﬂwmﬁwmm
Feo1aesureldandnuarvasssnsiiiu
rzgﬂwiuiiﬂwmma (hospital-based population)
wazidugihefiunmdiinuasdensnddngay
faanladansrn CTPA wennil evssdiudoe
Wells criteria wudngiUae APE daulugjeglungs
moderate W& ¥ high clinical probability o
atuauunuINUes Wells score lun1sAnnsos
Q{Jwﬁﬁmwmﬁmqammmﬁm APE 19UN"3
AIIAN9TIEI T NaRINaIId@DnAABIAY
wWUINIIYUHURVes European Society of
Cardiology (ESC) tha ¥ American College of
Chest Physicians (ACCP) 7iwuz 11914 clinical




prediction rules $3%1U D-dimer fieannsns3a
CTPA filaig g2
Jafosutoyaiuguuayormsvanddn
msfnnillainueuuansnsesnasinanga
APE uag non-APE Fadenadasiusanenisane
Aenuinndlildiduiadoidedasyves APE
aglsinamuIngtheeneunnndn 65 Ydnaou
gandlungu APE uwlagliidudadevinunedasy
MEIMTIATIZIINY donndoafunLIAnTiinen
Jutladeasunnudssiiunisilsasiuuag
amgliindeulyamnnnimaduamglngns'
TuFueinisniendin ernmeumilesidu
onsfinutesiianlusisaesngy uslianmns
wengUie APE 88NN non-APE Laag14d
odnAty Feaereudednuureinsiilisune
gaslsail egalsiinnn ern1sifuanvunad
(syncope) wagn1igialavigawiu (cardiac arrest)
wuldvesninegrefidedfnlungu APE uaz
fanadutladeirunedasenasnisiasigi
multivariable logistic regression 1 ¢ & & @ 1
adjusted OR ga31n @oAndednun1sAnyIneou
wi7i51891u37 syncope LuaIN1SUARIVDY
APE %ilaguusdsdusiusfunne hemodynamic

compromise La¥N15RARUYBIVIaDALTEEAUEA
114,15

<

WAL

Tsnsaumardaduidesionisdn APE wuin
smzdudunildutladoinnedassiddniian
Tunsfinwndl Tneftaefiinmedndarudes
sion9iAn APE gendnnguitliidauuszana 9 wih
Fedenndosiursainssuit IS uduius
AuN™Me hypercoagulable state mMsshiauiEess
LWAETNITAAAIVUDY venous return 91AN1T ba

1 aqslitadasulnisianie

vadoulng
(immobilization) kagn1stvaasluulealnsiau
Wuiladeidesfidan adjusted OR gaunluy
N15AnE14 @enndeaty Vichow’s tiad @ 3
asunenalnnisiinduidenainn1ig venous

stasis LAz hypercoagulability Wan15@nw1il
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aenndasfuTeudountiiissyinisld
gosluwealnsauinai1udesne venous
thromboembolism ag1silad gy Inaanzlu
a3 Tiitadedeasaudul e
Tudrudyarudn wudngUig APE S
dndIuYe9 tachycardia kag hypoxemia g4n31
Ngu non-APE ageiludnAny Jeaenndesiiu
Wy 3a3TINe1wee APE AivinliAn ventilation-
perfusion mismatch waziiuniszdowalasios
121 eelsfinm awsulafinsldasogidy
Uadpyinnedasendinsusudiulssiu agviou
91013 hypotension 1anuanzlugUlenay
high-risk PE it
D-dimer > 500 ng/mL 3l
ANdUUSAUNISIAR APE og1sildudAelu

S¥ AU

NN53ATIEY univariable %qaﬁuawwmmm
D-dimer lunsAnnsesgUae ogaslsinnu fn D-
dimer laigmindrguuuiraesgevine iosand
ANENRUSAU Wells score uazflUsnenadin
3u Fsaenndostunundniinisld Ddimer
37UAY clinical probability™ n1501529NUAIIY
AnUnAa1n echocardiography WUutaderiiuie
Seiszvas APE lunsinunil asvoufisunumues
right ventricular dysfunction TugUae APE Fad
ANNFUITUSAUANTULTIVRIl ALY NEINTD)
Tsaitlad? wenanil Azuuy Wells score = 4
Fepndudaderiiuredaseiididgyndanis
Aas1z9Any wanaliiiudn Wells score LTy
sodlonfiusylonigauuiumemsuiianu
Falulsmenuasziunfenluaranunsaylely
msrnauladmsn CTPA lasegamnzau
NansAnwEITeddrydenain Tnedae
Tunmdanunsaszygasiidanudesgeie APE
¥ ausisvey By Iﬂ&JLawwrf{ﬂasJﬁﬁ syncope,
obesity,
estrogen use, abnormal echocardiography L&

cardiac  arrest, immobilization,
Wells score > 4 Famsiasunsusziunazsne
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of Cardiology (ESC) Guidelines®® wuzii1n1sld
Wells score > 4 wugin 11 CTPA iudt (lu
InUufeinsia D-dimer Aow) uaza Wells < 4
#3729 D-dimer NBU 11N positive ABEYIN imaging
4931AVBINSANEN
nsAnwdAenisldtoyanieaniay
sufounarnstudunsitadesae CTPA Fadu
gold standard a819lsAn1UN1SANYILUY
dound 1919l va AN UANLATUNIUYRIUBYA
wazliauisaaguaudungdunala
venanidunsdnmannlsmeruiaiieon e1a
$rtnmsmaluldTusznsiu
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1. mawuingdAnisalves APE luflaed
lasunsdmsiaenaisdreuiinnesnasnden
waslanegluszdunaudiage azvioufisainy
Fudhlunsiissuudensesiihefifluszavsnm
Wislinnsdemsan CTPA Wuldegramnzan an
msnsrafilisniu waziinlonalumsdfade
Funeffirnudesgslaegieiuriag

2. NAN19ANMIBUTUUNUINTDINTS
Uszluanuunasidunenatinale Wells score
Tnglanizazuuudaus 4 azuuuivly dadu
Jagevinunedaszueanisiia APE ety Aag
daasuloidinisly wells score agnafusyuuly
fUhennsefiasds APE Saufunsfiansaua

%573 D-dimer LLazsﬂ'ayjammﬁﬁﬂﬁu Wie
atuayun1sinauladwsia CTPA Lazanmdy
alunsitiady

3. msszydaderiuneiifianuduiug
pgn9dalauiu APE laun ensiluauvunad
amgilangaidu nedau nslitedeulm
379M8 M3 kigesinuwealasiau muRaUnRN
echocardiography waznmzoandauludons
d111309 8T NN UaTYARINTNIINITUNNEY
pszmindanguifaeiidanudeags deenslisu
N1TUTELUDEILTIAIUL LAaENAITUINITINY
DesunuuuamaneUiuR wu nsliend
nMsudeveaden Wehidderu

4. wamsfnwifsanunsoldiduteya
atvayulunisWauidiionsawuinisljua
melulsaneruia (clinical pathway) d115un13
auarihefiasde APE Taufsnseusuunmduas
yransiiAeates ilewfiunag Anunsewiln
wazAmuAmNIuAgTaeTun M Fsoravilug
nMIsandnTIMIdsTiaLarnMzsNgauaInlsa
Tuszazen

YarduanuzamMsUMIIdEluauAn

AIsEnIsANEIsegentlusULUY
prospective multicenter study tieBudunadns
wazUszliuunuImveenIsly clinical prediction
rules 21U biomarkers Tunmsannisnsaa CTPA
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