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# # 5774019230 : MAJOR MEDICINE

KEYWORDS: MASSIVE PULMONARY EMBOLISM / / SUBMASSIVE PULMONARY EMBOLISM / INTRAPULMONARY

THROMBOLYSIS / CATHETER-DIRECTED THROMBOLYSIS
SARIYAH UDAE: 30 DAYS MORTALITY OF ACUTE MASSIVE AND SUBMASSIVE PULMONARY
EMBOLISM TREATED WITH THROMBOLYTIC AGENT AT KING CHULALONGKORNMEMORIAL
HOSPITAL: A 10 YEARS RETROSPECTIVE STUDY. ADVISOR: ASSOC. PROF. SUPHOT SRIMAHACHOTA,
M.D., CO-ADVISOR: JIRANUT CHOLTEESUPACHAI, M.D., 45 pp.

Background: Acute massive pulmonary embolism (PE) is a serious life-threatening condition. In
patients who is contraindicated for surgical embolectomy. Medical reperfusion by systemic thrombolysis

or intrapulmonary artery thrombolysis are options for treatment. However, the data are still limited.

Objective: To assess mortality and complications of patients with acute PE treated with systemic

or intrapulmonary thrombolysis.

Method: A retrospective study of consecutive patients with acute PE treated with systemic
thrombolysis (systemic group) or intrapulmonary thrombolysis (intraPA group) at King Chulalongkorn
Memorial hospital. Demographics, hemodynamics data, complications and mortality were gathered from

medical records. Mean and median were used. Chi-square and T-tests were used for compared subgroup.

Results: Sixty five patients were included (mean age 56 years, 56.9% were diagnosed as massive
PE, 52.3% were received intraPA thrombolysis). Thirty-day mortality was 26.2% in all PE combine. The 30-
day mortality rate was higher in systemic group compared to intraPA group (41.9% and 11.7% in systemic
and intraPA group, respectively, P= 0.006). Pre-treatment blood pressure (SBP) was 101.9+ 24.2 mmHg
(97.6+25.9 mmHg in systemic thrombolysis group, 105.3+22.4 mmHg in intrapulmonary thrombolysis group,
P= 0.21), Right ventricular systolic pressure was 41.06+16.66 mmHg (58.4+18.8 mmHg in systemic
thrombolysis group, 55.7+16.2 mmHg in intrapulmonary thrombolysis group, P= 0.58). Six patients (9.2%)

had major bleeding, all of them were on systemic thrombolysis group.

Conclusions: Pulmonary embolism is associated with high mortality rate. The role of
intrapulmonary thrombolysis in high risk PE is promising. All-cause mortality and bleeding complication is
significantly lower in these group compared to the one who received systemic thrombolysis. A larger,

controlled study is needed to prove the efficacy of the intrapulmonary thrombolysis in acute PE.

Department: Medicine Student's Signature

Field of Study: Medicine Advisor's Signature

Academic Year: 2015 Co-Advisor's Signature
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1.1 anwdAey waziuveslyniniiide

ngdudengaduluvendunduriniuunss (Acute massive or submassive
pulmonary embolisr)uniadid nsaneaunaziinanenzwnIndeuluszezeilay
International Cooperative Pulmonary Embolism Registry (ICOPER) wu119n510181u
S¥E1187 90TuUsEuu17.5% Y. d9u Germany-based Management Strategy and
Prognosis of Pulmonary Embolism Registry (MAPPET) wuingasiaglulsangnuialu
STLIaN7 JuUTEI 8% Iuﬁﬂaaﬁé’ag@wm%wmmﬁLLazﬁmwm&JUszmmZS% Turjae
fayrudnaslinfiuazsniime 65% lugueldfun1sdedin (Cardiopulmonary

)?. fuendnedlungu massive wag submassive pulmonary embolism

resuscitation
ﬂ?uffmﬁﬁﬂﬁqmﬁusuaﬁLﬁHLLﬂQIM@jU@ﬂﬁ?HLLNNWﬂ FedumshmsiuAumsivaiouden
nudanldegasniiiurzdisannsunsndounilussordunazssozennld n1sld
asazateduiden (thrombolytic agentiuzildroaarsaudonagesinitieiudiy
Amzmsnglakavimladumanlasingl ananudenieswilaiesn (right ventricle)
anAufululon(pulmonary pressure)LLazaﬂlamamiLﬁmL?;Jusz?wm?imﬁamqmﬁuiu
Yo (recurrent pulmonary embolism)®

mMsinwftheiianzaudongadluvendsundulutlagiu Sududesfiansan
dnvaziazanusuLesmsgaiilulen Weazuiiasanideamsnwiuenganlaii
azidumssnwilaenisliieienisi intervention.

Lmeqmi%’ﬂmmw?{uLﬁamqmﬁﬂuﬂamﬁﬁmimﬁEJumemmmsm%'jﬂmm 10
T‘Jﬁzﬂumu%aﬂ American heart association (AHA) WLa¢ Europian society of cardiology
(ESC) Svanunsnaguuuamanisinunnnizaumiengadulutondell

1. Treatment recommendation of pulmonary embolism : ESC 2000 @

- Thrombolysis therapy is indicated in patient with massive PE, as

shown by shock and/or hypotension

- Thrombolytic therapy should be based on objective diagnostic test



- The use of thrombolytic therapy in patient with submassive PE is
controversial
- Thrombolytic therapy is not indicated in patient without right

ventricular overload

2. euLuINIINSIn1sSnwIves ESC Guidelines on the diagnosis and

management of acute pulmonary embolism 2008"

Recommendations: acute treatment Class

High-risk pulmonary embolism

* Anticoagulation with unfractionated heparin should be initiated without delay in patients with high-risk PE |

.

Systemic hypotension should be corrected to prevent progression of RV failure and death due to PE |

Vasopressive drugs are recommended for hypotensive patients with PE |

.

Dobutamine and dopamine may be used in patients with PE, low cardiac output and normal blood pressure lla

Aggressive fluid challenge is not recommended 1l

-

Oxygen should be administered in patients with hypoxaemia |

Thrombolytic therapy should be used in patients with high-risk PE presenting with cardiogenic shock and/or persistent |
arterial hypotension

Surgical pulmonary embolectomy is a recommended therapeutic alternative in patients with high-risk PE in whom thrombolysis |
is absolutely contraindicated or has failed

.

Catheter embolectomy or fragmentation of proximal pulmonary arterial clots may be considered as an alternative to surgical IIb
treatment in high-risk patients when thrombolysis is absolutely contraindicated or has failed

3. ANULUINNNISINNSS N9 AHA 20117

Recommendations for Fibrinolysis for Acute PE

1. Fibrinolysis is reasonable for patients with massive acute PE and
acceptable risk of bleeding complications (Class lla; Level of Evidence
B).

2. Fibrinolysis may be considered for patients with submassive acute PE
judged to have clinical evidence of adverse prognosis (new
hemodynamic instability, worsening respiratory insufficiency, severe RV
dysfunction, or major myocardial necrosis) and low risk of bleeding

complications (Class lib; Level of Evidence C).



3. Fibrinolysis is not recommended for patients with low-risk PE (Class
Ill; Level of Evidence B) or submassive acute PE with minor RV
dysfunction, minor myocardial necrosis, and no clinical worsening (Class
Ill; Level of Evidence B).

4. Fibrinolysis is not recommended for undifferentiated cardiac arrest

(Class Ill; Level of Evidence B)

ANLLININSIAN35A9IVe ESC Guidelines on the diagnosis and

[

management of acute pulmonary embolism 2014 Tsiluwmnienissnesal

Class | ﬁﬁwﬁﬁmmsaaé’ﬂasmanﬂw'%aﬁﬁaéfai%ﬁu acute pulmonary
embolism wugil Heparin maduidonaiagislisedn

Class | &Eﬂ%ﬂﬁ%ﬁ%ﬁ’ﬂiwﬁu acute massive pulmonary embolism tugiinli
ansazanzateduiden (Thrombolytic agent)

Class | &Eﬂ?ﬂﬁ%ﬁﬁ]ﬁﬂi’uﬁu acute massive pulmonary embolism wuzili
1 sursical embolectomy tilofdewulunisly a1sazatsatsduiden
(Thrombolytic agent)

Class lla ﬁﬂwﬁ%ﬁ%i&d%ﬁu acute massive pulmonary embolism LUz
19911 catheter directed treatment n1nfdev1ulin19%1 surgical
embolectomy

Class | &Eﬂjaﬁ%ﬁﬁlﬁai’uﬂu acute submassive pulmonary embolismuuzin
THiin1squasg1elnddn minfldygradndiugas 19115 reperfusion
therapy

Class lla ﬁﬂw‘ﬁlaﬁ%ﬁ'a’j%ﬁu acute submassive pulmonary embolism
wugihlansavatsaneduden (Thrombolytic agent) diglifiderinu

Class lla ﬁﬂw‘ﬁlaﬁ%ﬁ'a’j%ﬁu acute submassive pulmonary embolism

wuzn 1A surgical embolectomy Liladivorinlunsly a1sazatoaivas

\dam (Thrombolytic agent)

JuduuvesnisAne TumsAnwiddienitdady acute massive and



submassive pulmonary embolism 7ilg§un1s§nuilaenisliaisavareduidond
nansSnuiandnsnsdedialussezian 30 Su Wuedrslsuasiishsnisiiadensen
winls

MAPPET study la@nw1 mortality %awﬁﬂ’mﬁlﬂu acute massive pulmonary
embolism 75y thrombolysis wagwuail mortallity Usesne 4.7% an

INNSANYIVEY CMarti wazAnsfinudn n1sliansazatedudonan overall
mortality (OR; 0.59, 95% Cl: 0.36-0.96) @ pulmonary embolism related mortality
(OR: 0.29; 95% ClI: 0.14-0.60) wazannsnduLfusves pulmonary embolism(OR: 0.50;
95% Cl: 0.27-0.94) usnaniunsirasazarsdudonduinaudedunsiiadonsen
aniuiu lngnuidleniaindenoenjuwsi(major bleed)Uszunnd 9.9%uazidenaanly
duag(intracranial bleeding) Usysnad 1.7%".

Fadudadufiunvesnisdnead iuﬂﬁﬁﬂmﬂﬂwﬁ%ﬁﬂia acute massive and
submassive pulmonary embolism 7ilg§un1s§nuilaenisliaisavaeduidend
nan1ssnwfiandnsnisdedinluszezian 30 u Jusdrdlsuazisnsnisindensen

winls

1.2 A1DUVDINNSIVY

AN IURANYEIN1539E (primary research question)

§aMsideTInsan (Al cause mortality) Tuszaziian 30 Yuvesdthsdudengs
suludeniBounduringuuswnn (massive) LarTuLSUILNAS (submassive) AL#FuT
avaneduden (thrombolytic agent) wifuwils

A1913589Y89N15398(secondary research question)

1. 9m351n15.@883m 523 (Al cause mortality) Tuszagiian 30 Tuwes
{08 warguLsUILnans (Submassive) ld3usazanedudennisvasiden
M sednnaaeaidenLasluUsnalintrapulmonary) Wuwinls

2. szuulnaizulaian(hemodynamic) ag wadusnisaaiin(Clinical
outcome) ves§the Audengaiilulondsunduriinguisann (massive)
LAz ULTIUILNA1(SUbmassive) AlFFugaratsduidonniamasaidend

Wsedamamasadenuaslen(intrapulmonary) \Wuegsls



3. é’mﬂmﬂﬁmémLﬁamqﬂﬁuiuﬂamsgw (Recurrent pulmonary
embolism) luszeziian 3 wewduwils

4. Samaindensenlufihoduidengasilulendsunduriaguuse
110 (massive) LLazqumeuﬂaw(Submassive)ﬁiﬁ”uma:zmsﬁuLﬁaﬂ
(Thrombolytic agent) tHuwinls

5. Uadeidwmadionsidedinuaznmsiaiionsenludtienlansuenazany

Audenmaayls

1.3 InUseasAvaen1ide

[

MaUsEAIAYAN

9

AnwdnsINsidedIng (All cause mortality) luszesiaan 30 Ju vetedy

dongadululandeuniusingulssin (massive) karFulsslIuna1e (Submassive) 9

I¢¥uenazateduden (Thrombolytic agent)

JngUsyaiAsa

1. #Anwdnsnsidedingan (AU cause mortality) luszoziaan 30 Suveadiivdn
Hongesululan@sunaurlagulssnn (Massive) waguwsaliunans
(Submassive)-ilgSusnazaneduden(Thrombolytic agentvnwmaasidens wodn
nsvaoadonunsluven(intrapulmonary)

2. Anwrszuuluaivulain(Hemodynamic) way Naansn1eAaLn(Clinical
outcome) Ya45Ue Fudengasululendsunauriinguusann (Massive) wag
JuLssUIunas(Submassive) Nesugnazansfudionnaviasnidonsl n5eaan1

naealdeauasluUan(ntrapulmonary)

3. Anwidnsinsinnnizduidonaaduludendt luszesiian 3 wieu
4. Anwdanmsiadenseniugilsduidengadiululanileunduriinguuss
1N

(Massive) uazgunsaUiunag(Submassive)filasugnasagduiion (Thrombolytic

agent)



5. @nwndtendwadenisiinnsidetinwaznisiinidensantugiienlasu

avaneduden (Thrombolytic agent)

1.4 NSAUBLIANMUAANLUNITIVY

Patient factors

Age

Co-morbid dis. Ex. DM,CKD, CAD,
Chronic lung disease, Stroke
Cancer status

Physical status ex. Bed ridden
Previous surgery

Pharmacogenetic

—

aq o a a v 1
1.5 Jnsaiiunsivelnege

Natural history

Increase RV afterload
RV dilatation
RV ischemia
Decrease RV output

Low cardiac output

(—

Treatment factor

Dosage

Complication from intervention
Inside or outside intensive care
unit

Delay treatment

SULUUNTITBUUULBINTINU (Descriptive study) 59UT3UY04aINNTNUNIY

nselgunsannuaungUaglunazdiisusnvedlsaneuiaginansallugig 10 U Aaud

U 1 uns1Au 2548 F93uft 31 Suau 2557 Tneld electronic database Tun1s@um

AU2e lagdsn1sAumiAeld ICD10 126.0-126.9 (pulmonary embolism) kag ICD9 99.10

(injection or infusion of thrombolytic agent) tiudayafiugiudUis Analdannis

ol URNT waznan1sfnwvanae 9n31n15t883In59u (AL cause mortallity) V8

FUnelésu Thrombolytic agent Tuian 30 3u

1.6 Uy neaesssuy

[

a 52 = v v o ) <3 Y [
1. MyReilumsfnndaunds Inevihmsmuniunessideu nudeyastedu

Auau lfinnsseysiyana Lifinsdawedey

U

asuaqéfﬂaa LLﬁ%iWﬂﬂ?UNﬁL“ﬁuﬂ’]WiﬁﬂJ




2. MFeilevhmnuranasesssumIdeluau 3 9o laun

wanaATwluyana lnensvennudusenanngiies uwin1s3deildunising
nysudeu LifimsfseiianudayalnensenndUae §ideasinusneanuduueye
Inglidl identifier luwuutuiindeyanagseydadthe,

wann1stilszlevi linelitindunsie dUigaslilasuysslovdlag anadian
N v Y ] < o
desiugtheeadntiey

NANAMNLATITN Ailinaudin1sAninuazAnoaNtmIL LiaRa1TUIRIANLELS

rofUleukarUselorinaininelasuannnaidde {Ideasvesniiunisveanudusey

[ 77
Ya o

lngnseangUle NelliNTBarveaUyInNEEWIENISLTINeUIaTIAINTalita LY
seilpuvaeUislunsidy
3. MyIdeazsuihmMsnudeyandnIniIuNIsiugeuIINANENTINNTS

3YTITULAD

1.7 9991109N15IY

o W

1. SaugUiefiduiuies 91vilrliviuanuwandised1efideddynieads
LAYANANLANAYBIADINGLD AR ALAR DS

2. 1ilpsanifumsinuideundslasnsiivteyaaniivsuideuuas discharge
summaryawaié’%’u%’aagaiajmuﬁaumﬂmiﬂ’uﬁﬂﬁlﬁmuﬁauaugiaﬁ

3. msanwtilu single center study 919V ideyatUlsinnuaunsEIesn

Wesuazealllivunesinds amsinuilugUienguillulssmelnevselaginly

1.8 wavsaUszlevuniaIni1azlasuaNnNnITIvY

1. msusnsnmadetinvesiiivaudengaiululeadunduviaguusannyie
U1unang (acute massive or submassive pulmonary embolism) flgsuenazaneduden
(thrombolytic agent)

2. linsuianarenssneniilésuenaraieduiden (thrombolytic agent) 119
vaondondl uazdanisaonidenaundlilen (intrapulmonary)

3. lgnsruaulasndeussnissnwiildsustazatsdudon (thrombolytic

agent) ManaeaLdonn Lazdaniamasadonuasiuten (intrapulmonary)



4. lgmsudaniaindudongasluuantn (recurrent pulmonary embolism)
Tuszezian 3 Weundaniildsunisinendeenazaneduden (thrombolytic agent)
5. lsmsuastaseihlsiisduidensaiululondunduriaguusannvieuny
N&a19 (acute massive or submassive pulmonary embolism) filgsuenazansauion

(thrombolytic agent) lAiANMEIGDADON



UN 2

NUNIUITIUNTTUTLNGIVDS

2.1 lsmduiengasiululeniduunau (Acute pulmonary embolism)

n1siinduidengaduludendiuluguiainnisiinduidenlunasnifenmdiue

(deep vein thrombosis) wagnaadntuluilavessnludiduidonunaven analnnisiia

Audenuuingn 3 Uadey sadl?

= <@ & = Y I . o .
1. 4NISUNALIUNIBLEEEUDINUIABALADA (Endothelial injury)
2. mMsivalvuveadeniiauni (Stasis or turbulence flow)

3. fnsudesiiinunfivenden (blood hypercoagulability)

;ﬁﬂwﬁﬁuémﬁamqﬂﬁuiuﬂam (pulmonary embolism) wagz/1303 deep vein
thrombosis 521283 Uad811 (predisposing factor) tagadu Jadeirvesnisiia
pulmonary embolism WLag deep vein thrombosis %’%aﬁﬁ'am“ﬂumjﬂw@ﬁa venous
thromboembolism wan3l3lumisng

waddymuvdsaninsgaduvesdudonlududonunsenfoneliinnis
Wasuwaswesnasaunsgiiainnmgnisivadsudenduivar Weiinsgasuunnnia 50
Wedldudvesunavasaidenunien. Welinmsgaiuvesduidesvuinlngvieinisgasiu
vangsuvdluvasaidenuasenazdinadonisinaivuiden esanusiuvesvase
Fonazanntuain 2 n3dl fe nsdiusnainnsfidauiengaduey nsdifiaeninainvnd
yoadudoaundluleniflinnnitnnzun@annnisnszdu sympathetic nervous systemn
Fawas n 2 nsdifanaadezdaeiuiiy after load voswalaiesvn (right ventricle) 71
wenefinustudansenainilafeslinniuaunseiafnnisdumaiveniilaes
a1 (right ventricle) Fsardwaliinoimsuiiesiniioonusaiisadnioaiiiosaniden
Aesduveainsniglidissme wnniifudthsusseasiionaduaunnieninaiioug

auealaldiiganauiu aullafiviladuivaisunss gUieazunsiensidedindundu

(Sudden cardiac dead)”
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Predisposing factor Patient-related Setting-related

Strong predisposing factors (odds ratio >10)
Fracture (hip or leg)
Hip or knee replacement

v
v
Major general surgery v
Major trauma v

v

Spinal cord injury

Moderate predisposing factors (odds ratio 2—9)

Arthroscopic knee surgery v
Central venous lines v
Chemotherapy v
Chronic heart or v
respiratory failure
Hormone replacement v
therapy
Malignancy v
Oral contraceptive v
therapy
Paralytic stroke v
Pregnancy/postpartum v
Previous VTE v
Thrombophilia v
Weak predisposing factors (odds ratio <2)
Bed rest >3 days v
Immobility due to sitting v
(e.g. prolonged car or air
travel)
Increasing age v
Laparoscopic surgery v
(e.g. cholecystectomy)
Obesity v
Pregnancy/antepartum v

Varicose veins v
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A1317 1 uanstladein (predisposing factors) Tunsiia venous thromboembolism®

Increased RV afterload

A 4

RV dilatation

TV insufficiency

RV O, deliver
2 y J’ RV wall tension T

RV coronary J‘

perfusion Neyrohormonal
activation
Systemic BP ~l¢ Myocardial
inflammation
Low CO RV O, demand T
LV pre-load .l, RV ischaemia

RV output .L RV contractility ,l‘

BP = blood pressure; CO = cardiac output; LV = left ventricular; RV = right
ventricular; TV = tricuspid valve.

AN 1 wansnsiiannsallnaisuauimaliainpulmonary embolism®

n1sitadelsndutenganululanlsunay

Hesnnlsrduidengaduludsndeundululsaiiianusussawazilonaidedin

a3 stiudnduiidedldasunsidedensings ensuazeinisuanivesllelsrduiongn

v
Y%

guluveadsundutiundusinisnlisimig laun wiles wduntnen wsaduay fail

v A

sndundesindslsaiiiaue annsuwansiidfyfousuim oxygen luideamlaglilannnduy

o

A Y ¥ o

95Uy WegUheudeeiniswazensuanstduindunvefoswinisdinsiaiiufiuie

[

n153ladeNgnaes n1sedednslanansenisvesiiieasdelsafudengaiuluden

RYUNAY
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Feature PE confirmed PE not confirmed
(n=1880) (n=528)
Dyspnoea 50% 51%
Pleuritic chest pain 39% 28%
Cough 23% 23%
Substernal chest pain 15% 17%
Fever 10% 10%
Haemoptysis 8% 4%
Syncope 6% 6%
Unilateral leg pain 6% 5%
st et |

1599 2 wansenisvesthelsnduiongasiululen

wenntulatinsWauINsiazLUU(scoring system) tion1saladelsnduidon

gasululandeundu LaRgstu



Items

Clinical decision rule points

‘ _

Three-level score

Previous PE or DVT 1.5 |
Heart rate 2100 b.p.m. 1.5 |
Surgery or immobilization within the past four weeks 1.5 |
Haemoptysis | |
Active cancer | |
Clinical signs of DVT 3 |
Alternative diagnosis less likely than PE 3 |

Low 0-1 N/A

Intermediate 2-6 N/A

High 27 N/A
Two-level score

PE unlikely 04 0-1

PE likely >5 >2

Previous PE or DVT 3 |
Heart rate
75-94 bp.m. 3 |
295 bpm. 5 2
Surgery or fracture within the past month 2 |
Haemoptysis 2 |
Active cancer 2 |
Unilateral lower limb pain 3 |
Pain on lower limb deep venous palpation and unilateral oedema 4 |
Age >65 years I |
Three-level score
Low 0-3 0-I
Intermediate 4-10 2-4
High 211 =)
Two-level score
PE unlikely 0-5 0-2
PE likely 26 23

15197 3 wansnsbinzuuueudululdlunisdulsrdudengaduluven®

1 % a va a aa @ a o o o o dy(s)
ﬂqiﬁQﬂsqﬁ]ﬂ'\\iwa\‘lﬂﬂ‘Uﬂﬂqsl‘wuﬂ'ﬁqu%aﬂiﬁﬂauLaaﬂQQﬂUIUUaﬂuﬂqu

1. Computed tomographic pulmonary angiography (CTPA)

2. Ventilation—perfusion scintigraphy (V/Q scan)

3
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3. Pulmonary angiography
4. Magnetic resonance angiography (MRA)

5. Echocardiography

N133UUNAMNTULIIVBSAUFRRRAMUTUEA

fiarudnduiingdesduunanusunsivesiisniidudonansululondeundu

3

[

WesanaudeslunisidedinvesUismadunneeiu (In-hospital and 30 day
mortality) FIUBNAINVUIALALAIUMUIVRINTTEAFULT FsdAnyneernflafauinnife
A17gshock NIDAINUAUAT N1591191UvD9laesvIanas (right ventricular
dysfunction) wazualaenfkanIndngIuvaInauienilaniininudenie (myocardial
.. o % [ 1% o L7 [ Vo A = = 1

injury) WaUTENOULYIAINNULAILEINITNIIMUNYUIMDDNIUUNUIBNAIULEEINUANAIY

i Faagiludnisifenmsauasnwvangay framn519®

RISK MARKERS

PE-related early Potential
MORTALITY CLINICAL RV Myocardial treatment
RISK (shock or dysfunction injury implications

hypotension)

HIGH : Thrombolysis

>15% o
embolectomy

+ +
Inter .
i Hospital
NON 'gi??;: - . admission
HIGH = ,

Early discharge

or
home treatment

AN 4 UARINITTUUNANNTULTBdlsARLLTangadululen

lngseazdenvestdadesieg Miludivanuguusedlsnaudengaaunule
Fuunesnidu 3 ngu Ae 01N15v0eEte Nsvhawesidlavionn wavaswiluidend

Ananilavihauiinund Fedadens 3 nquilladuunseazidenluniseadneemig



15

Clinical markers Shock

Hypotension®

Markers of RV RV dilatation, hypokinesis or pressure
dysfunction overload on echocardiography

RV dilatation on spiral computed tomography
BNP or NT-proBNP elevation
Elevated right heart pressure at RHC

Markers of Cardiac troponin T or | positive”
myocardial injury

BNP = brain natriuretic peptide; NT-proBNP = N-terminal proBNP;

RHC = right heart catheterization; RV = right ventricle.

?Defined as a systolic blood pressure <90 mmHg or a pressure drop of

>40 mmHg for >15 min if not caused by new-onset arrhythmia, hypovolaemia
or sepsis.

®Heart-type fatty acid binding protein (H-FABP) is an emerging marker in this
category, but still requires confirmation.

1399 5 wansdadeusuenanuguusivelsaduidengadululean®

'
a

definsiladelsndudengasuluvenwaidnlusessalunensallsaiiludg
fu WWesnmsshwuardnsmadedinuanaaiu luntdazvenanitaanizgUien
Fadeaudengasululonfifauguls Fsazuiinususadugulsuniuguwssu

NaNY MUAMNUNNTBIBINTSIraieuden

2.1.1 lsndudongadululandsundusinguussnn (massive pulmonary
embolism)

feilssumitdaduiudengaiululeniimuunnseswesszuulvaioudonly
$19n18 i lifausunnuieiinnizden Tnefinianudu systolic 11 90 Jaduns
Uson W3amAus systolic fng1AAuMuiy 11nn31 40 Sadwmsusenuiunin 15
it Tnefilaifamgduesue (Wu g deiden vioRndelunszuaion Wusu)
ddlunsditideifunnaniduidsdn iesmnddnrmadedingann

naninaein1sItadeaudengadululenyinguusann fel®
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A) Acute pulmonary embolism
B) Sustained hypotension (SBP < 90 mmHg at least 15 min or required
inotropic drug or decrease SBP > 40 mmHg L#iguny baseline)
() Right ventricular dysfunction in echocardiogram at least 1 criteria

- Right ventricular dilatation : RV/LV > 0.9

- Right ventricular systolic dysfunction
D) Elevate cardiac biomarker (Trop-l > 0.4 ng/ml, Trop-T > 0.1 ng/ml,
BNP > 90 pg/ml, NT proBNP > 500 pg/ml )

2.1.2 lsrdudongadiululandsundusinguussliunans (submassive
pulmonary embolism)
fefiduaudengasululoniiinnuguuss Aefivdngrufivsti Snsvhaumes
wilavesiiinUsnd Saisefivesidlenilasunnudenisesnunlunssuaden wildd
ANUUNNIesvessruulraiswden Anududendinseglusedulsnd fie ArAuRY
systolic 11nn91 90 Hadiunsusen®
A) Acute pulmonary embolism
B) Stable blood pressure
C) Right ventricular dysfunction in echocardiogram at least 1 criteria
- Right ventricular dilatation : RV/LV > 0.9
- Right ventricular systolic dysfunction
D) Elevate cardiac biomarker (Trop-I > 0.4 ng/ml, Trop-T > 0.1 ng/ml,
BNP > 90

pg/ml, NT proBNP > 500 pg/ml

2.2 mssnwilseduidonaasuluden

a 4A

AUrelsnduiiengasululandsundusiinguwnss anvgnanveinsidedinae
Wlariesunauman ilvldanunsaduidenssngnseuaidonluideaivizla n1sinwi
[

Tl fenisaanenisgasuiiieiidenaunsaluaisuldnuiy undenanduiisusindu

ANSNWINTUNIZAD N153NWIUTEAUUTEADY
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Tunsdifinnudunn nisiifinausuiden 1wy vasopressor drug lagLanis
norepinephrine %ﬁﬂﬁé’ﬂaaﬁmmé’uﬁLﬁmwaﬁlumiﬁmai’ms uaﬂmﬂﬁ?uﬁmé’ﬂgm
ol praansansefunmsineumesiilarestuiniu anlenmanisdedindsunduls

fUneAnidengafuds undusunss ezl oxygen TustamgluuSmasminn §iae
sxilonnsiiesneuiiesnnanuliiifisameves oxygen fatusnduiiozdadld oxygen
fuiteane ifreliaansamelaesetnadivane dndudesldvetiomelauazliedos
ween1svnela (ventilator) agviligUaglasu oxygen Fivmetulumsdsoludiotoe
$199 VBITNNY

2.2.1 ms¥nwlsndudongadululanviingunsn

mMs3nwlsrdudengaiululenuiin TulsBNNAMLLININTINYIYes Europian

society of cardiology (ESC) 2014 el

Recommendations Class® | Level® | Refe

PE with shock or hypotension (high-risk)

It is recommended that intravenous
anticoagulation with UFH be initiated
without delay in patients with high-
risk PE.

Thrombolytic therapy is
recommended.

Surgical pulmonary embolectomy is
recommended for patients in whom
thrombolysis is contraindicated or has I 313
failed.’

Percutaneous catheter-directed
treatment should be considered as an
alternative to surgical pulmonary
embolectomy for patients in whom
full-dose systemic thrombolysis is
contraindicated or has failed.’

lla

mslifenazansduden (thrombolytic therapy) wlimsanduveviaandenlen
AuegemmBailediouiuns anticoagulant eghafisn teiludunsivadioudenuas
anlomaniadedinlugteifiaudengafuriingulssnn (acute massive pulmonary
embolism) fegnannifleisuiugielisnazareduiden

graganedudenildluagiuivarsvia fusasuladvuinvesnislduandaiu
UszanSnnvesenavarsduidonuazadnaudedasaniznsindensen lifan
uanssfuegetalay enavansaudeniliiumsouRlnlfluiiavdudengadululon

AU Aauanslumsig



Streptokinase | 250 000 IU as a loading dose over 30 minutes,

followed by 100 000 1U/h over 12-24 hours

Accelerated regimen: 1.5 million IU over 2 hours

Urokinase 4400 1U/kg as a loading dose over 10 min, followed

by 4400 IU/kg per hour over 12-24 hours

Accelerated regimen: 3 million IU over 2 hours

rtPA 100 mg over 2 hours; or

0.6 mglkg over 15 minutes (maximum dose 50 mg)

d' A a o« ) v a A ) 6
BTN 6 LLaﬂQEUE]EJ’]LLa3muqﬂﬂqa$aqﬁauLa@WW1ﬂiU approve IHQUUUaNLaBWQQWUIUU@ﬂ

AUSUTDYUVDINTITITET AUAITITARIUIE

Absolute contraindications®

Haemorrhagic stroke or stroke of unknown origin at any time
Ischaemic stroke in preceding 6 months
Central nervous system damage or neoplasms

Recent major trauma/surgery/head injury (within preceding
3 weeks)

Gastrointestinal bleeding within the last month

Known bleeding

Relative contraindications

Transient ischaemic attack in preceding 6 months

Oral anticoagulant therapy

Pregnancy or within 1 week post partum

Non-compressible punctures

Traumatic resuscitation

Refractory hypertension (systolic blood pressure >180 mmHg)
Advanced liver disease

Infective endocarditis

Active peptic ulcer

q' Y v sLy o a A (5)
AN 7 LERUDENUVDINTT EYYNALANYAULADA

)
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ANa18n15ANBINDUNUIL NANYINANISANYIVDINITIAEIAZANUAULADA

(thrombolysis) Tugftheduaengadululen Faynnisdnwnuii mslieazarvduiend

Usg@vsnmif anusaandasinisidetinvesiiisdudengasululeniiyunsadudfy

uanntuNTlEIazatsaudendIauITalin functional capacity ¥aelviialaieswin

Wun1sihawmudsnavselnaifesusnd anlenanisigUigazinnganuduluvengs

(pulmonary hypertension) Laggnsinsiiegivesauidenlulanls
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S. Wan wagauzlavin Meta-analysis yaen1sane iy randomized trial 11trial
Tnoilagdiuru 750 auiiitads acute pulmonary embolism 1HumsiU3euiisunis
$nw15en319n15IH systemic thrombolysis AU heparin Wgufun15i heparin 8e14
We wunlinuauuwanasegeiidedrAglunsiin recurrent pulmonary embolism
or death(6.7% versus 9.6%; OR 0.67, 95% Cl 0.40 to 1.12, P for heterogeneity =0.438),
lnuanuuanasegsidedrdglunisiiamajor bleeding (9.1% versus 6.1%; OR 1.42,
95% Cl 0.81 to 2.46. N5 systemic thrombolysis @jﬁu heparin WUIMHAIULANFTS
sgatidsdrAylun1sannisiinrecurrent pulmonary embolism or death Iuéjﬂwﬁlﬂu
Massive pulmonary embolism (9.4% versus 19.0%; OR0.45,95% C1 0.22 to
0.92;number needed to treat=10)®

C. MartinazAaiz lAvin systematic review and meta-analysis LUS8UL7i8U
systemic thrombolytic therapy plus anticoagulation with anticoagulation 9814LA87
lugUae acute pulmonary embolism TagUsznausme 15 N15ANWI5IUTIMEUIE 2057

% [

AL WU Systemic thrombolysis @1u15aanoverall mortalityagneiitiud1Agy(OR; 0.59,
95% Cl: O.36—O.96).uaﬂmmfu Thrombolytic therapy@nd1saan combined endpoint
of death or treatment escalation (OR: 0.34, 95% Cl: 0.22-0.53) wa¥ PE-related
mortality (OR: 0.29; 95% Cl: 0.14-0.60) and PE recurrence (OR: 0.50; 95% Cl: 0.27-
0.94). Tudiuwes Major hemorrhage ﬁwmf'lLﬁﬂ%@&i'}ﬁﬂﬁﬂ%fjﬁlﬁ thrombolysis
(OR; 2.91, 95% Cl: 1.95-4.36) wag intracranial bleeding (OR: 3.18, 95% Cl: 1.25-8.11)
wuiu”.

J. Bhuvaneswaran hasaug Vlavinnns@nyinaves systemic thrombolysis
(tenecteplase) @:ﬁu heparin Iuﬁ:{ﬂw high risk pulmonary embolism TuwiuaIng
improve clinical outcome Wudwiuﬁﬂwﬁlﬁ%’u systemic thrombolysis dnansaiuAy

ANNAulaindn1izUn@ WNAT oxygen Tulon WagseNUANNITYINGIUDY right

[

a o [ [ 1%

ventricle ag9flded1ALY FARI519AUANS



Parameter Pretreatment At discharge
Number of patients 41 40

Dyspnoea 41/41 0/40@
Hemoptysis 5/41 /41N

Heart rate (min) [Mean = SD] 123,34 = 22,10 82,94 £+ 7.73*
$a0; (%) [Mean £+ SD] 87.64 £ 12,12 97.7 £ 2.5%
RSVP (mmHg) [Mean = SD]| 58.90 = 10.57 27.27 = 13.89%*
Patients with RVH 4 (9.76%) I (2.445%)N5

Patients with RBBB

7 (17.07%)

0

20

@ P < 0.0001 using Fisher exact test
* P < 0.0001 using unpaired t test

#

P = 0.0117 using Fisher exact test

uananiudsiinsAnuves N. Meneveau wazaniz lvhnsAnwnavensl
systemic thrombolysis 2 fa3euriguiulaun alteplase wag streptokinase TugUae
$1unu 66 au TaedEnslienuy infusion Tu 2 Falusdluenite 2 d msfinuilazfnema
Y8dimprovement ¥8themodynamic Av N15aAAIUBY heart raten15aa Pulmonary
pressure M3viiY cardiac output LaENMELNINLIUINNATLIASU systemic thrombolysis
Tufenvdonsan (major bleeding and intracranial bleeding )Wui’lfl’j\‘i alteplase Lay
streptokinase @1115087 mean pulmonary pressure(mPAP) 89 12mmHg Tuan 12
Frluandsa1ni3u infusion wAEWUIIAA heart rate #&3311%11N"5 infusion BE19TALAL
uaNAINTUNUT In hospital major bleeding 20% Tunguves alteplase wag 16% Tungy
VDY streptokinase. In hospital recurrent pulmonary embolism Wy 2 swiumjmaq

%

alteplase waz 1 518lunguuey streptokinase. usnanildslavinnisfamiudaidu

¥
=

seewidan 1 U wuda i recurrent pulmonary embolism tindu 2 s1elugUaenlasy

streptokinase™”.

2.2.2 ms¥nwlsadudangadulutanviinguusaunans

ns¥nuiauidengafululenvingunsauiunans (submassive pulmonary
embolism) LANFI9IINNFUBTATULIIUIN (acute massive pulmonary embolism) 1ag
ﬂEjm‘umwmﬂawqﬁﬂwazﬂawuﬁut,ﬁaﬂé’qagiiuLﬂm%ﬂiﬂa 9n51N5 AT Inlgainiungy

AU aeluasulunisannisgaduvetdudontvandiliuinliwindungy
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JULTIUIN(acute massive pulmonary embolism) n1s¥nwndnlunguiiaiuisnli
anticoagulant agnaLfigduazAnmue1Nsee1slnddn (intensive monitor) Lilesangtae
nauilanansafinsgaduiuiuauanaiinneamusudonanldiduiu®?

ms¥nwlseaudengaslutonsinguusaiunansmuunmensinumues

Europian society of cardiology (ESC) 2014 il

Recommendations
PE without shock or hypotension (intermediate-or low-risk)d

Anticoagulation: combination of parenteral treatment
with VKA

Initiation of parenteral
anticoagulation is recommended
without delay in patients with
high or intermediate clinical
probability of PE while
diagnostic work-up is in
progress.

LMWH or fondaparinux is the
recommended form of acute
phase parenteral anticoagulation
for most patients.

In parallel to parenteral
anticoagulation, treatment with
a VKA is recommended,
targeting an INR of 2.5 (range
2.0-3.0).

273, 274,
281, 353

352, 354

Aaa A

Auhenlaudenlulenianzanunulaindsedluinamiusnd nislienavaieay

] [

Fondsildennifivstuoy msRnwilngiiigadmniugtisaudengadululensinguise
Urunang Ae PEITHO trial 10w multicenter, randomized, double-blind trial Tag G.
Meyer lazAnz(12) 1é’ﬁ1ﬂ’1§ﬁﬂm§§ﬂ’mﬁlﬂu Acute submassive pulmonary embolism
14U 1005 AU LUTBULABU tenecteplase plus heparin with placebo plus heparin
1awdl primary outcome A8 death %38 hemodynamic decompensation (or collapse)
nelu 7 Tundeannyinnas randomization Way main safety outcomes Ao major
extracranial bleeding and ischemic or hemorrhagic stroke A1y 7 Tu wan15ANE
WU Death or hemodynamic decompensation Andu 13518 506518(2.6%) Tu
tenecteplase group isuiu 28318Tu 499 518 (5.6%) luplacebo group (odds ratio,
0.44; 95% confidence interval, 0.23 to 0.87; P = 0.02). @435 Extracranial bleeding

Aetu 32318 (6.3%) Tu tenecteplase group wag 6 519 (1.2%) luplacebo group
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(P<0.001). astiunslvisnazatedudenlu PEITHO trial @wnsaanlonianisiinn1igalnu
Auladinmanegnedalau n1siullosfau (functional capacity) Wionuaely 3 1Hou LAty
WIURIERIINTIELT IR LiTAULANAIIAU

Guideline N1355n11 acute pulmonary embolism Asliuuzilwlrerazarvas
WenlugUrgdudenaadululenvyiasunselunarmnie udnugdilvlugdieiiie
a Y = = ) a CA A % = v
Aneueinsudiiilentaianudulafinan viegUleniineznismeladunaigegiay

a

wiadazinnensivaisudaniunnsassaun e ®

Reperfusion treatment

Routine use of primary systemic
thrombolysis is not
recommended in patients not
suffering from shock or
hypotension.

Close monitoring is
recommended in patients with
intermediate-high risk PE to
permit early detection of
haemodynamic decompensation
and timely initiation of 'rescue’
reperfusion therapy.
Thrombolytic therapy should be
considered for patients with
intermediate-high-risk PE and
clinical signs of haemodynamic
decompensation.

Surgical pulmonary
embolectomy may be
considered in intermediate-
high-risk patients if the
anticipated risk of bleeding
under thrombolytic treatment is
high.®

Percutaneous catheter-directed
treatment may be considered in
intermediate-high-risk

patients if the anticipated risk of
bleeding under thrombolytic
treatment is high.2

nmslienazanedudentuiiedudonaasululenuananlimadudeniduiu

NN INUNINTEINNEY Salinsinudnisuilafie catheter intervention™”

Catheter intervention***’

Yy @@ A = a v Aay v °
galudnuilanivdentugUleidderiiulunsii
surgical embolectomy wagiinnuideslunislienazatsduidonmauduidons (systemic

thrombolysis) §a catheter intervention Usznaugie 6 categoriesl@LA thrombus
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18, 19)

fragmentation, rheolytic thrombectom!' , suction thrombectomy(zm, rotational

21, 22

thrombectomy, conventional catheter-directed thrombolysis®"#? Lag pharmaco-

2129 Faunagiinuuasndeninnisie systemic thrombolysis

mechanical thrombolysis(
\fieeanUsunaes thrombolytic agent ﬁi%’ﬁﬂ'%mmﬁaaﬂdwLwis’ﬁamuaﬁﬁﬁiawﬁﬂﬁﬁﬂ
wazfislalfl Randomized controlled trial fiuansliiiufiauszanaan (efficacy)wazan
Uasnne (safety).

Kenneth Vilazang“avinns@nun Efficacy of low dose, locally administrated
thrombolysis (Streptokinase) lugUqe 7 aufildsunisinadedu Acute massive
pulmonary embolism %QLﬁuﬁﬂwmajsﬁaﬁmﬁﬂ systemic Wag surgical embolectomy
gl streptokinase, 10,000-20,000 units/hour %114 left or right pulmonary arteryL“fJu
181 9 to 24 hours.laglavinn1sAnwinavesnista local thrombolysis fian1sanasues
angiographic index of severity wazn1sLfinTuY8T oxygenation WU FeTléisu local
thrombolysis fin13anatet19ltud1AyYes angiographic index of severitylU3guiiieu
Foukas ATl 990 16 = 1 to 9 + 4 (p<.00.fm3ifiutuves oxygenation eehadiifudty

moun J. Ramon wazamg*adAnwinaves Low (ntrapulmonary Dosages of
Urokinase #® hemodynamic outcome laglavi1n1s bolus 500,000 IU of urokinase
A1UA8 continuous infusion of 1,000,000 1U 11 tuTu right auricle Wutan 12 h
ins@nwlagdae 17 AuTIlFuN133Tade acute massive pulmonary embolism 71lid
Jauulunisli systemic thrombolysis wag surgical embolectomy miﬁﬂmﬁwui’]
ﬁﬂ?ﬁﬁlﬁ%U Low Intrapulmonary Dosages of Urokinasedl angiographic index -The
Miller index an@a491n 22.9+ 5.9 to 9.8+ 3.3(p<0.001))lnadl mean improvement
Uszuwu 57.2%LLaséjﬂ’38ﬁ1éj%’U Low Intrapulmonary Dosages of Urokinase &I@1
hemodynamic parameter fianategnaitiodday Tnefien systolic pulmonary pressure
(SPP) amasLadsan 50.5 mmHg L1Yu 33.8 mmHg (P<0.001), diastolic pulmonary
pressure (DPP) anauaduIn 27 mmHg tJu 18 mmHg(P<0.001)uag mean pulmonary
pressure (MPP) anatiadeain 35 mmHg 1Ju 24mmHg(P<0.00l)LLaz;§{J35Jﬂdmﬁwudwﬁ
A1 oxygenation improvement 9g19dtuEAR LU .

H. Akinkaz Ay @ AdslsvinnsAnyisuietulunisideanisgiaszansam
LLazmmﬂaa@ﬁ’ﬂuﬁﬂwﬁlﬁ%’umﬁﬁaﬁaL‘ﬁu High risk pulmonary embolism Tagla

enrolled {U38s massive PE way submassive PE 91174 17 AU Plafivaunansiv
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systemic thrombolysis wagn1591 surgical embolectomy laglasinn1s@nwl Pre- and
post-interventional pulmonary artery pressures (PAPs), cardiac biomarkers, tricuspid
regurgitation, right ventricular (RV) dilatation wag systolic functionWan15ANHINUI
Tugvaefigndmeglungu massive PE (MPE) Hu fid1uau 5 978 SPE $1u9u 12 578
syaglialunisivien rt-PA aﬁjizwdﬂﬂ 10min to 19 hr. Mean doses rt-PA 44 mg and 26
mg 1y MPE and SPE @MU&1AU Lagnuin PAP anas 11 mmHg (45 mmHg 1Ju 34
mmHg) Tu 24 Falu ’Sﬂ‘ﬁg\‘i &9 improve RV dilatationitae RV function 76%H.a
normalized RV dilatation Wag RV function 26%. d’mﬁ:{ﬂ’mﬁagiumju submassive PE
(SPE) TlumsAnwiiaglaussTovllund improve hemodynamic Tngmuinansnsaan PAP
Wiunoukaznasldt 14mmHg wagds improve RV function 8nL4UAY WagwuIil
bleeding i 1 s1e@udu minor bleedins.

(26) H@11u@AANq1 standard treatment Tun155nw1 acute

W. Koulbaig Ae
massive pulmonary embolism A8 systemic thrombolysis WAA 9501591 catheter
directed intervention Tu clinical practiceiuﬁﬂwﬁtﬂu life threatening pulmonary
embolism%ﬂlﬁﬁ%’agaﬁ%Lauﬁwizﬁw%mwmaqmi%’ﬂwﬁﬁﬁ 4lAvin retrospective
review TugUag 70 AY 73738 acute massive pulmonary embolism w3 10 T (from
1997 to 2006) #iléSun155nw1da8 catheter directed intervention (CDI) Tae CDI
involved suction embolectomy and fragmentation with or without catheter
thrombolysis.lan1sanwInuIn 12 au lasunissnwilag CDI, 7 au (58%) lasun1ssnwn
1y CDI na991n fail treatment 217 systemic thrombolysis (100 mg of tissue
plasminogen activator), 5 AU (42%) Hvavalunsli systemic thrombolysis Catheter-
directed fragmentation and embolectomy V‘iﬂuﬁﬂwnmw (100%) catheter-guided
thrombolysis ¥inlugUae 8 518(67%). Technical success visANNTIE (100%) , 10 lu 12
9 (83%)pnsasiiauieTundutiu éﬁ’mfu%aaqﬂsuaqmiﬁﬂmﬁﬁa Tunmeu Acute
massive pulmonary embolism (unstable hernodynamic), CDISSumadenuilslunis
Snwflhefiidevumielidmsanumunislsl systemic thrombolysislél

W. Kou hagamdg?” lé’ﬁwmiiwi’gwﬁmﬂa Catheter-directed therapy for the
treatment of massive pulmonary embolism: systematic review and meta-analysis of
modern techniques ANuNly J vasc intervention radiology 2009 ¢ laglasiusiu 35

studies (6 prospective, 29 retrospective)igUa831uau 594 au FalugUeAidady
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acute massive pulmonary embolism waglasun155nw1lang modern technique w84
catheter directed intervention sulgiLA mechanical fragmentation and/or aspiration
of emboli including rheolytic thrombectomy, and intraclot thrombolytic injectionia
N15AN®¥INUI1 pooled clinical success rate from CDT was 86.5% (95% confidence
interval [Cl]: 82.1%, 90.2%). Pooled risks of minor and major procedural
complications were 7.9% (95% Cl: 5.0%, 11.3%) and 2.4% (95% Cl: 1.9%, 4.3%)
ANAIAY

M. Verstraete Lagauz'® lovinnsiuTeuliiey Intravenous and intrapulmonary
rt-PALuNSSNwIEURY acute massive pulmonary embolism Tu 8 center f5U38311u
34 au {Ue9nT1838195U intravenous heparin bolus of 5000 1UANNA3E 1000 LU/hr.
@71 thrombolytic agent Fuldrt-PA auin 100mg FauU9 bolus 10 mg o 78
continuous 20 mg/hr over the first 2 hour (dose 50 mg) ﬁgﬂiu systemic hay
intrapulmonary#831n 2 Frluavzdinisussiiiu clinical improvement Wag pulmonary
angiographic severity index (Miller index) Lagagyinn1314 1t-PA continuous infusion
o 50me Tu 5 3lus Tneduusiidnwde hemodynamic outcome (systemic blood
pressure Wag pulmonary pressure) AMNKANITANYINUIN 50 mg rt-PA T9lu 2 hours thy
WU angiographic severity index ana41 Z%Tumjm intrapulmonary drug group (p
<0.005) LLasamaﬂ15%1uﬂ%j:J intravenous drug group (p <0.005); mean pulmonary
arterial pressure 889310 31+- 7 to 22 +- 6 mm He (p <0.005)Iuﬂfju intrapulmonary
thrombolysis kazanaiain 31 +- 12 to 21 + 9 mm Hg (p <0.005) Iuﬂﬁju systemic
thrombolysis U810, %a931nH8150 mg drip 5 hours angiographic severity index
ana338%31n baseline Tungy intrapulmonary drug group kazanas 38%Lungy
intravenous drug group. The mean pulmonary arterial pressuregiianaslifialg + 71u

ﬂf,j:u intrapulmonary thrombolysis Wag 12 + 5 mm Hg 1uﬂﬁjm systemic thrombolysis.



26

UN9 3

A8N15ANIUNITIVEY

3.1 sUuUUMsivY

Descriptive study

3.2 SEgUNITIVY

3.2.1 UsznstUnvane (Target population)
fneflssumidaduiiuduidengasilulendsundurdaguusannviouiy

N9 (acute massive or submassive pulmonary embolism) ldsuenavareduidon
3.2.2 Usspnsildlunisfinw (Study population)

(%

naugUreItaduduienandululandundusiinguuwseuinuiauiunais (acute

e

massive or submassive pulmonary embolism) ﬁié’%umasmaéuLﬁaﬂimmuﬂﬁﬂ’m
ANEU WNUNDILINTTN KATUBNLAUNDILNTTULTINIUIAINIAINTA] Fausifou uns1Ax
2549 f4AaU 5UIAL 2558 TINTEEELIaINISANEY 10 U

3.2.3 nannaalunsAnEensegaiioinising

wnasilunisdadangiae (Inclusion criteria)

1. 91y =18Y

2. flheimdnguvesiuidengaiuluendundusunsannvietiunans
(acute massive and submassive pulmonary embolism ) Aldgunis
$nwsneenazanedudon (thrombolytic agent) Tulssnenuia
ANTA

3. ﬁmé’ﬂgmmmmim?gmmgw,m agatios 1 o il

a. Echocardiography: s¢1 Right ventricular dysfunction %39
dilatation

b. Blood chemistry : nsifintures troponin-I %39 troponin-T

%50 BNP %138 NT-proBNP 1Jusu
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wnasatlumsdaiangteaan (Exclusion criteria)
1. fthenlasunsitdadsfudengasiuludondundusinjulswnmie
Uunas (acute massive or submassive pulmonary embolism)i

lalasusnazaneduien (thrombolytic agent)

2. gUreiilasumsiladedudengaululendunduriinguisnnmse
Uunas (acute massive or submassive pulmonary embolism)i
lasurnazansduidennsviaenidensn wardaniaviaonidenunsiy

Usa(intrapulmonary) Tuas1ifgaiu

3. Juagiilasumsitadeduifenaadululendunduriinguuisnnise
Uunae (acute massive or submassive pulmonary embolism) 7
fosluvh Wdaeneudeneen(surgical embolectomy) %38

catheter thrombectomy %#a9a1nle thrombolysis agent

3.2.4 NMSATUIUIUINAIDYNY

gnsdmsunsAmuaUTEnININguRen Yilatayayiaiu

Z,,pq

n=———

>

e

MUUAAT P ADOMIINITANY INNISAN®IVDS MAPPET(28)inAU 4.7 % Tu
30 JU
° | P | v aa Y} A O . W
MvueA Z Aedumsgiulalasuninseaunnudadu 95%(2-tail) winiu
1.96
AMUUAAT € ADANAINUARINLAZBDY AUUAMAYINAU 0.05

N Al @i 1.96%1.96%0.047%0.953/0.05%0.05 = 68 AU

3.3 inAtANTENAIEN3

gusieenelag Consecutive technique
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3.4 nsliamdenudelfuinisiasldlunside

o mrdudengadiuluendsunduriinguusin (Massive pulmonary
embolism)
Definition : lnen153fadetiudoside A+B+ C or D
A) Acute pulmonary embolism
B)  Sustained hypotension (SBP < 90 mmHg at least 15 min or required
inotropic drug or decrease SBP > 40 mmHg Liguniu baseline)
C)  Right ventricular dysfunction in echocardiogram at least 1 criteria
- Right ventricular dilatation : RV/LV > 0.9
- Right ventricular systolic dysfunction
D) Elevate cardiac biomarker (Trop-I > 0.4 ng/ml, Trop-T > 0.1 ng/ml,
BNP > 90 pg/ml, NT proBNP > 500 pg/ml )

o amsaudongadululendsunduriingunsiiunais (Submassive
pulmonary embolism)
Definition : lnsn15Itadededive 1 + 2 + 3
C) Acute pulmonary embolism
D) Stable blood pressure
E) 98 Cor D Tu Massive PE

o mzdudengailulendsunduvialisulss (Non massive or low risk
pulmonary embolism)
Definition :  Acute pulmonary embolism and absence of clinical
marker as define in massive and submassive PE
® Stroke
definition was an episode of acute neurological dysfunction
presumed to be caused by ischemia or hemorrhage, persisting >24
hours or until death
® Bleeding definition

O Major :
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" Any intracranial bleeding (excluding
microhemorrhages 10 mm evident only on
gradient-echo MRI)

B Clinically overt signs of hemorrhage associated with
a drop in hemoglobin of 5 ¢/dL

B Fatal bleeding (bleeding that directly results in
death within 7 days)

O Minor : Clinically overt (including imaging), resulting in

hemoglobin drop of 3 to 5 ¢/dL

O Minimal : Any overt bleeding event that does not meet

the criteria above

3.5 A5NsAiunsIvg

VA o

1. {Adevadeyannmmununsssfouimnuungtisuenuagiasly
YodlsmeIuIaRansallugiaien 10 Y faustfudl 1 uns1a 2549 AeTudl 31 Sunau
2558 lngld electronic database lunsAuvngUae Tngdsnisaumasly ICD10
126(pulmonary embolism) (126.0-126.9) waxilsia ICDICM fia 99.10 wtefudunisiéen
thrombolysis agent 93wnufiasswanioluunsmeldasswaudlésuen thrombolysis
agent{jﬁwmﬁ%’f&%ﬁwmiﬁumLﬁaﬁué’umﬂﬁ thrombolytic agent Tu summary note
Tuﬁﬂaanm’mLLazﬁﬁmiﬁmLﬁaﬂl,awwwliﬂwﬁlﬁ%’u thrombolytic agent i

2, ﬁm;ﬁﬂaaﬁlﬁ%’umazma?{uLﬁam'mﬁ’umiméf@émﬁa@aaﬂ ARLERNRNIZE U
lesuenandenviniy

3. iudeyalaetuiinasluwuunesy case record form (CRF)

4. ApTenveya

3.6 MITIUTINTYA

[

" susdeyaannuseinlutieszesiianiidviun Jauseneumedeyanadl
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(%
14

1. Yoyaiiugiu lawn a1g, ina, lsaused1da,clinical diagnosis of acute
pulmonary embolism, 8nsIn1sIAUYBIRILA, ANURULA%R, Oxygen
saturation, enigUaelasulusvesusn

2. dnunrmsgaiuresduidonanmInmalenaisdrenianes
(computer tomography pulmonary artery(CTPA)#IDNIIATIATEUY
maiumnglananeaansiiaies (lung scan)

3. WanSANEUAN (primary outcome) ARENTINITLEBTINTIN (All
cause mortality) Tuszeziian 30 Juvestheaudengasilulen
Aunaurllasulssnnuaziunata(Acute massive and submassive
pulmonary embolism) Flesueazansduden (thrombolytic
agentlpeifudeyanndeyalunvsziounane Dousug iasudin
NSLELTIN

4. Wan3AN®I509 (secondary outcome) Ag

4.1 nTINSANEIORIINSEBTINTIM (All cause mortality) Tu
szezna 30 Yuveafthedudongadululondundunie
JULIINLazUIUNaNN (Acute massive and submassive
pulmonary embolism) ﬁlﬁ%’umazmﬂéuLﬁam(thrombolytic
agent) MyvaeAdonm uazdanaaondeniadliien

(intrapulmonary

4.2 5’@13’1malﬁm§mLfﬂ'amq@ﬁuﬁluﬂam?’](recurrent pulmonary
embolism) Tuszesiian 3 ey

4.3 nnsiAnidensenlufihedudengasilulendunduia
JULTINNLazUIUNaIN (Acute massive and submassive
pulmonary embolism) 7il§Susnazaneduiden

(thrombolytic agent)n9uaoALRIAA LAaZAANNRADALEDA
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wasluvan(intrapulmonary) lnguUsseAUAILTULTIVEN
Honeanilu juusi(severe), Utunatimoderate) uae
wintioe(mild)

4.4 Yadefiiuenuidsslunsindensenlufiisdudensaiulu
YondunauviinjuulssnnuasUiunans (Acute massive and
submassive pulmonary embolism) flgsuenazanduion
(thrombolytic agent)

" suTiuagiaTeviteya fe I3

3.7 MyBATIEveya

¥
=

o IatiAdnssaunlunisuanstoyaiiugu
o sudsuuusaifiasicontinuous variables)Tidunisnszaeuuuund 14 Aade
(mean) wagALdEAULLIATFIUSD)
o uusuuulirewiascategorical variables)l4 number waz percentage
o lfadifizainszilunisiSeuiisungy 2 nqussuiteuiume fe chi-
square test %39 fisher’s Exact test
o lfadflunismsulsiituasonanisdne
F) Binary logistic regression LﬁaﬁﬁﬁLLﬂiﬁaizLﬂuSﬁayjaLLUU binary
G) Multivariate analysis Wiafiduusdaszilunnndn 1 & Ingdaszsiuuy 2
N9

(2-tails) lneinunal p-value <0.05
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uni 4

NFIATIERdeya

INNIAUMTBLARNIY electronic database dFUreLdnaIiINTANYINIVILA
65 Au 1ad8LTu massive pulmonary embolism §1U2UW 37 518 Wag submassive

pulmonary embolism 31U 28 518

[

4.1 YoyaiiugruvesiUieiamue

faefidinasinisinyiuazsuiderianun 65 518 Tnsdeyaiugruvesiae
fravn Idun faedianadveny 57 U umanis 40% umands 60% TsaUszse
TAwA WU 7.7% ANUulafngs 35.4% ,1mwm’§a%’a 3.1% , ULkse 7.7% , A1y
AUrendInisnidn 1.5% , gUisluaniizueufiaiies 1.5% Iladeidu massive
pulmonary embolism 56.9%, submassive pulmonary embolism 43% , lasugiagane
dudoaniaduldendn (systemic thrombolysis) 47.7% wazniuduidenuaslulan
(intrapulmonary thrombolysis) 52.3% . 1 oxygen saturation vaA8RousnYLUAY
84.37 £ 8.6% Aanusulainneusnuaas 101/62 mmHg, RV size nausne1 33.54
15.8 mm, TAPSE nausnw1 13.25 £2.9 mm, RVSP nauinu1 56.92 £17.26 mmHg,
mean PAP flaudne 34.9 8.3 mmHg. @1undin1ssneInuinainuduLade 125/72
mmHg A1 oxygen saturation wae 93.7 £3.8%, RV size 1ade 31.04 1£6.96 mm, TAPSE

\8e 17.78 3.1 mm, RVSP 1@de 41.1 116.7 mmHe uay mean PAP 1y 23.21 6.7

mmHg

doya ARy
21y (0) 57
el
O wes (Aw) 60% (39)
O %18 (AW) 40% (26)
TsaUs23167
O w1%31U (Diabetes) 7.7%
O anuauladings (Hypertension) 35.4%

O 1a11813939 (Chronic kidney disease) 3.1%



O w2159 (Cancer)

O ANMZHAINISHIAR (Post operation)

O AMzhnkies (Bedridden)
Ay

O Massive pulmonary embolism

O Submassive pulmonary embolism
Route of thrombolysis

O Systemic thrombolysis

O Intrapulmonary thrombolysis
02 saturation AaUNITINE
anuaulainfAauy (Systolic blood pressure)
(mmHg) Aaun135NEN
AMuAUlaRnfla19 (Diastolic blood
pressure) (mmHg) ABUN1IIINE
AU lanauinyl

0 RV Size

OO0 TAPSE

0 RVSP

O Mean PAP

02 saturation #aIN153NT
AMuAUlaAnAauL (Systolic blood pressure)
(mmHg) #AIN1IINEN
Auaulainfla1s (Diastolic blood
pressure) (mmHg) ®aIN133NE
AN1INUAlanaIsnYn

0 RV Size

0 TAPSE

O RVSP

OO0 Mean PAP

Treatment of Massive PE
O Systemic
O Intrapulmonary
Treatment of Submassive PE
O Systemic
O Intrapulmonary
Dose of thrombolysis
O Systemic
- Alteplase
- Streptokinase
O Intrapulmonary
- Alteplase

1.7%
1.5%
1.5%

56.9% (37)
43.0% (28)

a7.7% (31)

52.3% (34)

84.37 £ 8.6
101.85 £ 24.17

62.00 = 14.77

33.54 £ 5.80
13.25 + 2.90
56.92 * 17.26
34.90 * 8.32
93.70 £ 3.79
125.58 & 10.23

72.98 £ 10.59

31.04 £ 6.96
17.78 £ 3.10
41.06 T 16.66
23.21 £ 6.70

59.4% (22)
40.5% (15)

32.1% (9)
67.9% (19)
100 mg

2.5 millionUnit

27.5 mg

::4' 9] & v &
MITNN 8 LLamﬁumﬂawugmﬁumamEJ‘VN‘mJG]
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ﬁm%’u@ﬂwﬁ%ﬁaﬁa massive pulmonary embolism $1uau 37 s1etiu l6unis
$nw1ene systemic thrombolysis wag intrapulmonary thrombolysis 41U 22 tag 15
FIUAUAIAY Qﬂaaﬁlé’%’umﬁﬁaﬁa submassive pulmonary embolism $1U3U 28 519
1A5UN135A¥IA8 systemic thrombolysis 9 $181Lag intrapulmonary thrombolysis 19

518 FALKNUYIT 1

Massive PE Submassive PE

Systemic M Intrapulmonary

WHUAHET 1 WaneduiuEdieduunmuAITULsIvehuFengafuLas TSN sl

4.2 YeyanuguvesiUisseudisudtienlasumsinwiusas s

dlewvsnguitheandsnislieuuniu 2 nqu fie nquinldsueiazanedudonnng

Y o . . | av vo a oA Y oA
WU (systemic thrombolysis) wagnquitlasueiazaisdudenlaunsimududonuns
Yo (intrapulmonary thrombolysis) lngnauguiefilasugiazarefuiaonnisdus
(systemic thrombolysis) HEUevavun 31 AU kagnguEtenlnsuazanefudonniauduy
\Hoawaslan (intrapulmonary thrombolysis) figdaevisnin 34 Ay Wevinsiuseuiigy

| %

TayaugIuveUiY 2 nau wudn egedelndiAgsiu nquusniviniu 55 U nqumnas
windu 58 U Liflanuuandnsiusgrsiitdedrdgnieads (P= 0.51) lsauszand ladiaag
WANANSAURESIEEANISERR LaA LUIMINU (9.7% wag 5.9%, P= 0.56) Ausuladin

6N (41.9% waz 29.4%, P= 0.29) ln1n83859 (0 wag 5.9%, P= 0.17) 12159 (6.5% WA
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8.8%, P= 0.33) A11ENaIN15HIAR (0 hay 2.9%, P= 0.33) n1isAnLAgg (0 way 2.9%, P=
0.34)

ﬂﬂﬁﬁ%ﬁfﬂumjmﬁ systemic thrombolysis duiYu massive pulmonary

o

embolism 11188198 TedAYN19adR (71% uag 44.1%, P= 0.02) waznguila

intrapulmonary thrombolysis 314328 \Ju submassive pulmonary embolism 111171

agalidedAgyveadn wuiy. dmsuriinvesenazarsdudontu nguinlailu systemic

thrombolysis ag A9 streptokinase wag alteplase Lwﬂuﬂﬁjwﬁiéf intrapulmonary
thrombolysis azlalanng alteplase Wit danuunnaneiuiidediAyisana (P=0.007)

1 C% (%

AAwasnounsinwvesisaneng ldfifinnuunnesednaiitedAyada Toun
ANAula%in (98/60 mmHg wag 105/63 mmHg) A1 oxygen saturation (82.4% way
85.9%, P= 0.11) durnsvinawesilaneunsnuti fflssunalatewanauss
/A8 (RV size) wagn15¥euvesialariosvn (TAPSE) fislauunndnslu 2 nguedisdl
HedAny Av RV size (31.8 mm Wag 36.2 mm, P= 0.05) uaz TAPSE ( 11.8 mm taz 14.5

mm, P= 0.01) dumanuduluvanaliun RVSP uag mean PAP 903913 2 nqulaifinany

WANFNOYNTTYEIAYNNATE F wandlumnseii 9
%aga Systemic Intrapulmonary P- value
thrombolysis thrombolysis
21y (V) 55+ 16 58+ 17 0.51
T3aUsza19
O w111u (Diabetes) 9.7% (3) 5.9% (2) 0.56
O anusuladings (Hypertension) 41.9% (13) 29.4% (10) 0.29
0 lanei38%e (Chronic kidney - 5.9% (2) 0.17
disease) 6.5% (2) 8.8% (3) 0.72
O w2134 (Cancer) - 2.9% (1) 0.33
O A1ZhaeN1sHIan (Post i 2.9% (1) 0.34
operation)
O Azhnfes (Bedridden)
e 0.02
O Massive pulmonary embolism 59.4% (22) 40.5% (15)
O Submassive pulmonary 32.1% (9) 67.9% (19)
embolism
Thrombolysis 0.007
O Streptokinase 19.4% (6) -
O Alteplase 80.6% (25) 100% (34)

Dose of thrombolytic agents
O Streptokinase (millionUnit) 2.5 -
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O Alteplase (mg) 100 27.5

O, saturation - (%0,) 82.4 = 10.0 859+ 7.1 0.11
anuAulaianIul (Systolic blood 97.6 + 259 105.3 + 224 0.21
pressure) - mmHg

auaulainnlas (Diastolic 59.8 + 15.2 63.8 143 0.28

blood pressure) - mmHg
ANNTSYN9IURLIRNaUSNWN

O RV Size - mmHg 318t 54 36.2 155 0.05
[0 TAPSE — mmHg 118128 145+ 24 0.01
0 RVSP — mmHg 584+ 18.8 5574 16.2 0.58
[ mean PAP - mmHg 367+ 7.2 342 8.7 039

PN ¥ dy ! Y | oA vo a A aaa ! U
$135199 9 LLaWQ%@%aWUEWUiSV?’NE‘\JI‘LJ']EJﬂEjiJVleﬂiUEl’]a%a’]ElﬁﬂJLﬁ@(ﬂﬁ]ﬁ‘ﬂLLG]ﬂG]’Nﬂ‘L!

4.3 WanNISAN®N

TugUhen3dadeidu massive pulmonary embolism uag submassive pulmonary
embolism 7laFu thrombolysis avanduIn 65 Ay 15U loss follow up 71 3 LAvu

(Y]

§9UU 5 AU KANSANWINEN (primary outcomes) Ao Sn1NTANET 30 Jundsanldsu
grazateBuiden Wiy 26.29% fadldsuundiiefifszduanuzunssves pulmonary
embolism 17'iLmﬂsmﬁ'uuasﬁﬂmaé’mmﬁmaﬁ 30 Yundsandildsuenazasduidon
(Thrombolysis) WU ﬂtjﬂJﬁL‘fJumassive pulmonary embolism fi§ns1n1smed 30 $u
vasnldisrazaneauiden Wiy 40.5% dungu submassive pulmonary embolism 7

1sUarangduannlionsINISANEN 30 TUNINU 7.1% sabkandlunisnan 10

Diagnosis 30 day mortality
(N=65)
All pulmonary embolism 26.2% (17)
(PE)
O Massive PE 40.5% (15)
O Submassive PE 7.1% (2)

] Y] ~ Y PR . AN Yo a oA
157199 10 LL@ANTINITNEN 30 ’J‘wUENQUJEJ pulmonary embolism ‘V]vLﬂi‘UU’]aga']EJallLaaﬂ

I MUNAYUIENINAIUTULTIVEY pulmonary embolism kagdnsIN1sneit 30
Tlunquideanuudlaenazaivduitenlnesnuanseiu ngugUie massive pulmonary

embolism 7lA3U systemic thrombolysis H8n51m1891 30 JWinAu 54.5%% d@unlasu
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intrapulronary thrombolysis f§n510187 30 Sufu 20.0% fAruuane1seged
HodAgyn1eada (P = 0.045). ﬂajué’ﬂaaﬁlﬂu submassive pulmonary embolism 75y
systemic thrombolysis 8m351a189 30 Suinfu 22.2% dauﬂdmﬁmﬁuﬁlﬁ%’u
intrapulmonary thrombolysis #8n31n150787 30 Juwinu 0% wilyifianuwandieiu

o w aa

el Ayn19ada (P=0.299) muuandlunauniin 2

o

30 days mortality

[ Systemic @ Intrapulmonary

60 54.5
50
40
30 22.2
20
10 g
0
MASSIVE PE SUBMASSIVE
PE
Massive PE Submassive PE
Systemic 54.5 22.2
Intrapulmonary 20 0

aa ) I v d' U Y Y a A aaa ! U
N UENN 2 1WSUBUDRTINITAIEN 30 QUIHQU381@5U8W6861EJ@lILﬁEJG]']ﬁVlLLGmG]'Nﬂu

dienszvnisidedinlunsaznauinls thrombolytic therapy Waa nquiitiady
L9 U Massive pulmonary embolism 9116 §U 9 systemic thrombolysis I a g
intrapulmonary thrombolysis #1115043NGIENNANTALTTINAIN1T199 11 Lag

WHUHIN 3

Massive PE death Cause of death

(N= 15) PE related Bleeding Other
Systemic thrombolysis (N= 12) 66.7% (8) 33.3% (4) 0
Intra-PA thrombolysis (N= 3) 66.7% (2) 0 33.3% (1)

a a aa A . .
M15NT 11 wanamn eI sLdaeintungueUls Massive pulmonary embolism



Systemic thrombolysis

= PE related death

= Bleeding related death
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Intrapulmonary
thrombolysis

= PE related death

Other = Bleeding related death
Bleeding TR
related e Other
death “
33% Other
B'33%
PE g PE
Sy related related
Rtk death death
67% 0% 67%

aa a Aaa A . . aY Yo X
LAUANN 3 LLammLwﬁgﬂﬂil,aammﬂqugﬂ’m Massive pulmonary embolism Alesu systemic g

intrapulmonary thrombolysis

'
aa a 2

TudrunsdeTinlunguitifadeidu submassive PE $1uu 2 5oty flheldsy
systemic thrombolysis wazl@8%3na1n intracranial bleeding 1 518 waztdsTINa1N
retroperitoneal bleeding 1 578.

HAN15AN®I999 (secondary outcomes) A 8nsin1saelulsaneruia (In-
hospital mortality) vesthefiléiueazansduden winfu 24.6% sasnsifnidensen
JULS9 (major bleeding) Wiy 9.2% (uwdeneenluaues 3.1% wazdnsnmsiAnauden

9AFuT WU 1.5% Aauandlunsnem 12

Events N = 65
In-hospital mortality 24.6 %
Major bleeding 9.2 %
Recurrent 1.5 %

A5 12 uansranisAny e Ulenlasusazangfuiden

WanansamNIsn1siienazatsduiaen nsiienaraisduideaniauduldonnn
(systemic thrombolysis) wagn1stretazatsduiaeanisduidsaunslulonlnanss
(intrapulmonary thrombolysis) dgns1n15L@eaalulsanenuia (In-hospital mortality)

fuanenafty (41.93% way 8.8% MIUETSU P= 0.002) 80510159187 30 T Wiy 41.9%
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wag 11.7% anuddu (P= 0.006) 8nsINTsiinLioneanuLse (major bleeding) intung
filfsuenazarsdudeaniuduidens (systemic thrombolysis) 19.35% wazliny
densenjunsslunguildfveimiaduidonunsvenlanensa (intrapulmonary
thrombolysis) diusnsnsiAnduidengndug (recurrent PE) Humuinfn 1.569% Tu

nqu#tAsy intrapulmonary thrombolysis weiliilunn1eeg19ided1Ayni9ad

(P=1.000) Fawandlunisnei 13

Systemic Intrapulmonary P-value
In hospital mortality 41.9 % 8.8 % 0.002
30 days mortality 41.9 % 11.7 % 0.006
Major bleeding 19.3 % 0 0.009
Recurrent PE 0 1.5 % 1.000

1599 13 wansranisinyUTeuiisungudiienlasueieisnisunnsniu

Recurrent PE

Systemic thrombolysis Intrapulmonary thrombolysis
Massive pulmonary embolism 0 1.54%
Submassive pulmonary 0 0

embolism

M15NT 14 wananI1siina recurrent YaeRUaelasugnaraeduen

Lﬁaﬁm'mnmiLﬁ@miLﬁaﬂaaﬂiuﬁﬂaaﬁlé’%’umazmaémﬁaﬂ WUIBRIINSLAA
mﬁLﬁamaaﬂﬁgwmmLﬁmiumjuﬁlé’f systemic thrombolysis 41N 31ngudil#
intrapulmonary thrombolysis 8819008 d1AyN19a@da (41.9% wag 2.9% AI1UE1AU
P=0.001) kazlilogn1NAINTULTIVOINITIAAADNBEN WUTINGUTLH systemic
thrombolysis 1in major bleeding 19.4% walinwun15LAn major bleeding Iuﬂfjwﬁiéf

intrapulmonary thrombolysis #11A599 15 LaghHuiin 4
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Systemic Intrapulmonary P value
All bleeding 41.9% 2.9% 0.001
O Major Bleeding 19.4% 0% 0.009
O Minor Bleeding 22.6% 2.9%

1599 15 wanenisiin adverse events vasUheflasugnazaefiuien
amnveInIsiinnisidenseniu laud Wensenlumaduamsdiuuy (upper Gl
bleed) 311 2518, L@aneanlunaiuamIsaIuas (lower Gl bleed) §1u3u 1 57,

retroperitoneal bleed 91U 2 518 Uazldenesnluausd (intracranial bleed) 31U 1

Y

H Intrapulmonary B Systemic

Vi g — 22

. . 0
e 151
. 2.9
et ———————
0 5 10 15 20 25 30 35 40 45
All bleeding Major bleeding Minor bleeding
H Intrapulmonary 2.9 0 2.9
B Systemic 41.9 19.4 22.6

aa o a A P A vo a A
LLNUQ@J‘V] 4 LLﬁﬂﬂ@@ﬁqﬂqiLﬂ@La@ﬂ@@ﬂiu%ﬂ?ﬁlml@iUﬂqazﬁqﬂaNLa@m

4.4 Y93enansiinnsi@eain (Factors associated 30 days mortality)

A o o & v ' a ¢ o o ¢ . . .
WethUadeiiuguvedUieeeg undiasieimanuduius (Multivariate analysis)
[y [ a aa (v F2 gj Y & 1 Yaa % ¥
UdnsINsidedIaly 30 TwvesiUlevionan uanslviiiuin mslmisnisivenlaeaniznisiv

819114 intrapulmonary thrombolysis lalifislentanisidedinluy 30 TuvesgUle acute

pulmonary embolism fauanslun1s1si 16
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Factors 30 days mortality P value
OR 95% Cl
Age 1.03 0.98 1.09 0.24
Hypertension 2.90 0.58 14.40 0.19
Route :
Intrapulmonary thrombolysis 0.15 0.04 0.63 0.01

A15199 16 uanstadeninasion1sidetia (Multivariate analysis factors associated 30 days

mortality)

4.5 Jademanisiinnisidoneen (Factors associated bleeding)
4‘ -] [ dy L 1 a 6 o v [ . . .
WethUadeiugnuresUien1e uniiAsieimAuduius (Multivariate analysis)
YY) a = v g.J/ Y @ | Yaa v 4%
fudnsinsiaiensenveteriaue uandliiuin nmstiisnisiielesiamenisiven
7749 systemic thrombolysis iiulanign1siialdenseon (OR= 38.29, P value= 0.002) V89

Qjﬂ?ﬂ acute pulmonary embolism et thrombolytic agents Fauandlumsed 17

Factors Bleeding complication P value
OR 95% Cl
Age 1.05 0.97 1.13 0.23
Hypertension 3.77 0.49 28.89 0.20
Route of thrombolysis 38.29 2.68 398.84 0.002

A1319% 17uanstadentuananisiiadonoon (Multivariate analysis factors associated

bleeding complications)
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UNN 5

a7UNaNTTIERAUTIEHA LazTalauauwly

5.1 aunansive

TugfUaelsnanidengadululen (Acute pulmonary embolism) N153n#EEN
avanuauden (Thrombolytic agents) lngn1ad@uLaanan (systemic thrombolysis) Lag
mMadudeaunsUanlaenss (intrapulmonary thrombolysis) d8nsin15id@edinlu 30 Tu
WU 26.2%. leusnfiansanmuauguLsveslsALdInUIINgs Massive pulmonary
embolism d8n3n15td@e83aly 30 Juifu 40.5% wagngsy Submassive pulmonary
emnbolism F8ns1nsideTialy 30 Juwhiu 7.1%. Wewenfiansanaudsnislvendy
wunguiLiu Massive PE wéléfen systemic thrombolysis fignsinsidedinlu 30 Ju
WMARU 54.5% waz 20% Tun1slEsueanag intrapulmonary thrombolysis #43iA77

o w aa

wanensegelitedAnneaia (P=0.045). ludiuvaanguyUls Submassive PE NlAsueN

'
J )

174 systemic thrombolysis #80351015.88T30Tu 30 Jwwindu 22.2% way 0% lungud
1¢5u8114 intrapulmonary thrombolysis 3bifianuunnssegdfidedfynieada.
annMsLdeTInveeUlg Massive PE 75U systemic thrombolysis wu31 67% EeTin
nnlsraudongasi (PE related death) uag 33% LduTinanidzensen (Major bleeding)
LLazﬂﬂmmﬁ%‘U intrapulmonary thrombolysis deodinandalsarionun (PE related
death).

Fasmsiindensennuinia Major bleeding 9.29% wlowanniadanislvendu
WU Systemic thrombolysis § major bleeding 19.4% wagngy intrapulmonary
thrombolysis & major bleeding 0% waziiA1uLAnNA19e19TTBd AYNI9adA (P=
0.009). §n51n"151ARAMEAgAR LG L 3 ey (recurrent PE) wuinifn 5.4% lung
massive PE #il# intrapulmonary thrombolysis weilsiiAn recurrent PE L@ glungu
systemic thrombolysis. dmsuiadefifinasonisiindensaniedznisli thrombolysis

a v Y]

WU systemic thrombolysis LNASAREADDNBENTTYEAYNISEDE.

o
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5.2 aAUsIgNaNISANY

n133nw1 Acute pulmonary embolism lulsangruiaguiasnsalagnuindnisiv
‘17?\‘1 systemic thrombolysis &g intrapulmonary thrombolysis TudndrulndiAgaiuue
ofansaenaIuAuTuLIIvesfalsAREInUINNgY Massive PE aglé systemic
thrombolysis 4111 N3 intrapulmonary thrombolysis kazngu Submassive PE Aila
intrapulmonary thrombolysis 111177 ety systemic thrombolysis Adalsdunissnw
nénlunguiifinusuussvedisennni. Wepdoyafiugruvesnduiiléfueunndreiu
wuinnguild3u intrapulmonary thrombolysis azifunguiifengaunnnindnngu 1Hu
fnemdsmsrdauazfugieifniies Suudusdaudssdenisindenseon,

dlawseuiieudnsnisdedialulsameruianazaisly 30 TlugUle Acute
pulmonary embolism 75U thrombolysis agents waadanudngendnnisAnwineumniin
U939 ICOPER wag MAPPET study m'eaLﬁaqmﬂﬂfcjwliﬂaEfl,uﬂﬁﬁﬂmﬁﬁmmgummq
Tsannniuazandeyaammmadedisnuinfiheidetinanidensendmiiluauves
nsiEeT AR anun,

gns1n1sanelu 30 iumawﬁﬂaaﬁlé’%’um thrombolytic agent viafiansami
9n15lRAD systemic thrombolysis ay intrapulmonary thrombolysis 31NHANISANE
wuiinguild systemic thrombolysis fi§n31n13m18lu 30 Junianinng
intrapulmonary thrombolysis usiileusnsngdnwazvostaeluudazngumuin naudils
systemic thrombolysis #191uuHU8 massive PE Tudndufiunnnid %ﬂﬁgﬂw massive
PE fiausuussvadlsafideudnann dafusnsinsneroudisgefsmiugunssvei
15AL84. NgY intrapulmonary thrombolysis Tuilsnsinislu 30 Suditesny ilesanng
5&?;@3&1 Submassive PE ludndudiuinninegnsdaau 39 submassive PE fiasinisane
liigawih massive PE Sadawalviginilont] outcomes Aifnindnngy.

Lﬁaﬁmﬁmuawwéﬂ’w massive PE Wa19NaanSTe1I194n1519 systemic
thrombolysis AU intrapulmonary thrombolysis ARz ﬂ&ju systemic thrombolysis
Hons1melu 30 5uﬁgﬁﬂi7ﬂ6ju intrapulmonary thrombolysis ag19itud1AYNIEDA
o1aLAnanaugnsideTianildluaiuvesngu systemic thrombolysis fuiinan
\@oneen (gastrointestinal bleeding Way intracranial bleeding)azaodluanidsyinain

nsaLiuvedlsafiugas dlungy intrapulmonary thrombolysis WuvisnuadsTInain
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nsdnduveslsafiugasesinier. oungdeyafiugiuvesiiaedidedindalundy
systemic thrombolysis Wag intrapulmonary thrombolysis LLﬁUWUi’léjﬂwiumaﬂﬂﬂ’mﬁ
Hetinlungu systemic thrombolysis 1A1113UKTIVBILSANINATIBANGY.
maé’m'}ﬂmﬁﬂLﬁamaaﬂmmi{ﬂwﬁiﬁ%’u thrombolytic agents & major bleeding
Lazideneonluauns 9.2%, 3.1% MUATFU FanuIilnaiAsaunsFnYves C. Marti uaz
Aauzfinuindl major bleeding 10% wazidonsanluaues 1.7%.
Lﬁ'am‘%amﬁawaé’mwmil,ﬁmLﬁmﬁamaaﬂmamdmﬁlﬁ systemic thrombolysis
AU intrapulmonary thrombolysis Wui1n&s intrapulmonary thrombolysis 187151115
Anidenseniitiosnina Major bleeding (19.4% U 0% mnadsu) uaw minor bleeding
(22.6% U 2.9% Aud1FU) 0131099 nUTI MYo81 Al lungy intrapulmonary
thrombolysis Woani1nga systemic thrombolysis Usgaa 2-3 i1 wazguuuunisiv
intrapulmonary thrombolysis Tutfunislianeiludsuinendidesndn dwafuna
MsAnuile.
ﬂ’]ﬁLﬁWgwaﬂémﬁamqmﬁu (recurrent pulmonary embolism) WU 1.5% &4
TndlAsafunanenisinwineunting n1siia recurrent PE Iuﬂwsﬁﬂmiﬁﬂiu@ﬁm
massive PE 7il#5U intrapulmonary thrombolysis E]’]ﬁ]L‘ljaﬂﬁ]’]ﬂﬂ?’lﬂ?ULLiﬁ%@ﬂIiﬂﬁu
Aoutranuarnsfildenaniziionalifissme,
meTgiiiodadoidssiinasonaiinsnnnadedinlu 30 Funuiguuy
nslenazatsdudeniinasesnsinisdedialy 30 Tuvesd U3y acute pulmonary
embolism laen15lin155nwlag intrapulmonary thrombolysis angnsIn1sI@eTInlY

30 JU (OR 0.15, 95% Cl : 0.04-0.63) Lﬁaamﬂﬁﬂaaﬁﬂuauwﬁﬂummmﬁﬂaaﬁtﬁa%‘im

'
o w A 1 -

deTinannisiinidensenjuuss dalunsiindenssndusulsidfyiidmanedng
nsidedInverUae.

nsasiziiiendadaidesiiinloniaisdensen wuitgluuunisidendu
Uadendimasionisiinidonsan n13li intrapulmonary thrombolysis annisiinLaaneen
& = a G VY | P
Wenndunsiilagnsuaniziazvuinveseilidoeninvuinvese ililuguwuuves

systemic thrombolysis.
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5.3 YoLAUDLUY

msfnwilfufissnisinuuuudounds mafudoyaldldasudiudeudisnn
yilvimsUszidunansinuiinnuaaaedouainanuiiuate wasidlevinmaisuiiiou
Yoyavenduiitheraesngy Smruftiouiazndy Suausetu swiudeyaiugiu
vosffiheeasindy fundadeiiauunndratunin ¥ilfiAa selection bias uas
msfnwiviilulsmeiapeansalifsuiafesuufieiivhmsineliinnin Su
dwmarensfnuiiduiy

msfnwll oraduiesiiugiudeyavosnindensuuuunislistazansdudenly
fUhodudengadululonsefuuuss (acute pulmonary embolism) YaeuNNETnANg
Snwrlulsangruraguiasnsal wotfunuimalunisufulsnsinw dennnsinui
wingau lnusganinmuaziinnulasndy Tuewanmninis@nwiwuulutnamd way
annsnFeudfisufuisassnguuuudy szanunsalideyaludesussavininuazanny
Uaeaforesnssnwlafity eflunndliidoyaundumadenlumsdnulfimngay

1N
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