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A ACTILYSE I\Flakon

o Alteplaz (plazminojen a k t i v r80Mg 2, flakon
o Fibrine bakl andéekt anpleazmimojeran pldzmineve ol ur

done¢il ¢meng uyarar ak, fibrin péehténén er

oen sék karl &l al &l an komplikasyon, kanam
A METALYSE I\Flakon

o Tenekteplaz 10000U,50mg t oz i i~vdlakenn 1

A KABIKINASEFIlakon
o 250.000, 750.000 ve 1500000 IU: 1flakon f o r mstraptokinase

A STREPTASHakon

A Streptokinase

A UROKINASEFlakon
o 500000 IU: 1flakon , 250000 IU: 1flakon 1 - er e n
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kullanma: yetkisi

AAcil té&p uzmanée
AN°roloji uzmané,
AKardiyoloji uzmanéeé,

ADahiliye uzmané,



Acilde trombolitik: hangi durumlarda;

A 1. Akut myokard i nf ar &STelevasyonlu (STEM)

o tPAr ej i mi ne b aiktdiakeanigl (kragnlaenma or a9é 9%0 a8 @senda
de, thenorajk kompl i kasyomha&r &1 006dur

o PTK ekil i mi é

A 2.k s k e inmeler
o (1)18880 yal ariskemknaalki vakal ar &,
0 2) kKnme semptomlarédés bBalathegécanasédda
o ) En az 30 daki kadan beri ol ans eemp tdg mled rm

ANI NDS - al &1 ma-3 saatlik pegydta e trofilitik alanlar); her 100
hastanén 32.306¢ tedaviden fayda g°r mekt

A 3. Akut masif pulmoner emboli

o t PAOhemadinamisi anstabil ol an hastal ara uyguékhpmasae

embolinin engel |l enmesi ve 30g°9z°n gitké& maNrNdTla Jsiatyes s

10 ol dukani her 10 hastadan birinin fayda

A Hemodinamisi anstabil olan hastalarda uy gul anabi Aeée&l mél 6

vakal aré (yarar 2/&8LGEBdan y¢ksekse

A Hemodinamisi anstabil olan, f atkam & o0al ama mé lbdavialkOEICa r d

A 4. Akut pulmoner emboli  emboli | ¢ p hes i kardiyaks e k
arrrestlerde r es ¢ si easgepnda

A5. Diker



(1 z tébinbolitik
ASon gelilmeler .. 2013 STEM

APKG i mkané ol an hast d2?0aakika t
o | matmbolitik tedavinin bir anlamda geri planda
kal dekenen g°stergesidir.

A Trombolitik t ed a v i hal en transfer
daki kanen saklanamadéeke dur
kontrendikasyonlar mev cut deki | se;

o semptombalrlEamaséndan itibaren il k 12 sa
modalitesi ol ar ak g°r¢nmektedir (senéf 1, kan
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Hangi Hastalar ??

Belirtilerin balll2amasd@ndarer
STEMK | | neeksir arce ST vyl
ya da

yennveya yeni ol dukBBBie ¢ I
bal vuran hastal ar c

m¢ mkéonl an en késa s¢érec

erken mekanik (PKG) veya farmakolojik r e
||

er f
ger -ekl el tiri el i
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g whulhi wU EEUWE
Devam eden iskeminin Kklinik ve/veya
el ektrokardiyograf, k kan

hastanfeamdesi ne g°re Dbelirtil
bal |l amel ol sa da,
belirtlein Kk esi n ball angé&cé -oktL
ol dukundan ya da akre ve EK(
hal i nde ol ul abi |l ecekin
reper f tedayignm d¢l ¢nel mesi ger el
genel g°r ¢ |
0 PKGiler eper f tedayish,bel i rti |l er 126l@d4 baatdahdat a n

bal v ustabinhastalarda d ¢l ¢nel ebi |ir .
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ASTEMI gediek mel er i niki°© n |
nedenden °t¢r e kritih

0 1. Enkritkz a ma n é sekl ekl a hastanen
arrestol asel eéké ol an, -ok erken d°

02 Reperf gzyvdanwi sinin erken sakl an
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A 1. Hasta gecikmesi:

o Ameri ka i -in gect&bsaat, ®PRP6t-4a4l aAMl 2hast asé > 4
o TCO d-+6,4daatNorgaz ve ark.
o Yani -oku hastaglri trviefy oMll kh als tsaalaatrienén yar
bu gecikme ..
o Toplum bilin-lendiril mesi ée(belirtileri ta
hakkeéeealdiat i | mel |
A2. ilk tébbi temasta (KTT) gec
o KI k EKGOnin kaydedil mesine kadar ge-en sgi
gestergesidir.
o Acil i -in <10 daki ka ol mal edeér
A3kTTreperfgtedanmi si araséndaki
o PKG:
AkTTe sorumlu artere telisnr@Ondearkilkmeasir
A By y ¢akteriyor enf ar bt bar § ¢ ksek riskli olgularc
erken balvuranl ar dal mbluéesdgmre O60 dk. o
o Trombolitik :
AKTT ile ikne araséndaki s¢re 030 dk.

AGUSTO - al & fimmoitie mdtaal ama kKkTT sonrasé 70
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Belirti baslangici ITT Tan Reperfiizyon tedavisi
5 i <l0dak 3 ;
: A :
E Hasta gecikmesi E E E
E : E Sistem gecikmesi E
E :* a >
E Reperfiizyon tedavisine kadar gecen siire E
L€ >
i
Birincil PKG'de Tromboliz icin
sorumlu arterin bolus veya
Tiim gecikmeler ITT (ilk ubbi) temas anina gére ifade edilmistir. tel ile gegilmesi inflizyonun baglanmasi

Sekil | STYME’de gecikmenin bilesenleri ve girisim icin ideal zaman araliklar.

Tiirk Kardivol Dern Ars 2013, Supbpl. 3



Acilde gecikmeler:
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at the emergency ECG to the to treat with
department to decision to treat thrombolytic therapy
the initial ECG)  with thrombolytic to the start of
therapy) drug infusion)
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Tablo 8 Hastane 6ncesi balkimin lojistigi

Oneriler

Ambulans ekipleri STYME tanmisi koyma (gerektiginde EKG kayit cihazlari ve telemetri kullanarak) ve uygun
oldugunda tromboliz dahil ilk tedaviyi uygulama konusunda deneyimli ve donarimh olmahdir.

STYME hastalarinin hastane &ncesi ynetimi, reperfiizyon tedavisini siracli ve etkin bir sekilde sunmak lizere
tasarlanmis bélgesel aglara dayanmali ve miimkiin oldugu kadar cok hastaya birincil PKG uygulanmasi icin caba
sarfedilmelidir.

Birincil PKG uygulayabilen merkezler 7/24 hizmet vermeli, mimkiin oldugu kadar kisa siirede, ancak her zaman
ilk cagridan itibaren 60 dakika icinde birincil PKG'ye baslayabilmelidir.

STYME hastalarinin tedavisine kaulan tim hastane ve ATS'ler gecikme siirelerini kaydetmeli ve izlemeli,
asagidaki kalice hedeflerini saglamaya ve siirdiirmeye gcaligmahdir:

* ilk ubbi temastan ilk EKG cekimine kadar <10 dk;

* ilk ubbi temastan reperfiizyon tedavisine kadar;

» fibrinoliz icin <30 dakika;

* birincil PKG igin <90 dakika (hasta belirtilerin baslamasindan itibaren |20 dakika icinde gelmis
veya dogrudan bir PK.G uygulanabilen hastaneye bagvurmussa <60 dakika).

Tiim ATS'ler, acil servisler ve koroner bakim tinitelerinde yazih giincel bir STYME y&netim protokolii olmali ve
bu protokol tercihen o cografi bélgedeki saghk kuruluslar: arasinda paylasimahdir,

PK.G olanag bulunmayan bir hastaneye gelen, birincil veya kurtarici PKG icin sevk edilmeyi bekleyen hastalar
uygun bir izlem biriminde tutulmalidir.

Birincil PKG igin PKG olanag olan merkeze sevk edilen hastalar acil servise ugramadan dogrudan kateterizasyo
laboratuarina alinmalidir.




112 personeli ..
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AT¢m ambul ans personel i,

o AMIbel i rtileri,nin tanéenmaseé@

O oksijenuygul amas €,

0 akr égidéimesive t emel yalam sdsaktekhmasé konusL
ekitimli ol mal éedeéer

o T¢rmcil ambul ansl ar é EKeSf ikbaryidleabtin@arinlléesmd lice v
ol mal € ve aimbarlianydlaam dest eki eki ti mi

bul unmal édeér .
AUygun | eki | de parametik Ivarsa toktora
gerek kal manR@IBSEENMEEC. kel avu

A Trombolitk uy gul amas & iparamedikéeek i t i m

bunu g¢venli ve etkin bir |
o ¥zell ikadalkildezamanénén uzayacakeé hastal a
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Birincll PKG ve trombolitik

A Birincil PKG TANIM:STEMs € r asé&nda, ©°nce
fibrinolitik tedavi y a p € | ma d apne,r ka;swraher
gl ri |l 1 m

Birincil PKG1 | e h a s fibanoliei 1 -
kar |l &1l radddmize am!| €1 mal

birincil PK G0 h a et anfierinolize |
(st eon oldgduKktuearumi | t |




Birincil PKG ve trombolitik

Deneyil ml | bir ekl p ta
120 dk. | -1 nde Dbir
uygulanamayacaksa

fiorinolitik tedavi, °zel |1 k]l e ¢
° n c eS%Sn.anfbulansta) ve

belirtilerin bal | a mas & n dild 120 s o
d k . | -1 nde vadrgillgenlkpil Ime
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gecikme? w

A PKGi | e igdcikniek:i | i

o K TToalnonun [ i1l mesi ar &3¢ afbramdlitik tedavinim n i | e
ball amaséna kadar ¢ e -oekna-pzaal nobann6e ne k{isyk adrdi k, a p ¢
kur ams al farkéder .

Randomize - al él maPk&Gdial, e 11 11| ki l

dk. 6 a kadPaKkGai fibremlitik t edavi ye ¢
vararenen dbhdakbtbabésapl ant

Kkieper f gtatgisimmmortal i te oranl a

ortalama PKG il e ililkili gecil
o Bir IDelvilket | er Ul us al Mi y d®R&09 hastéda {f saa kit asrsmée



STYME tanisi®

Tercihen PKG <120 dak miimkiin mii?
<60 min
Acilen PKG ¢ ¢
merkezine sevk Evet Hayir
Tercihen
<90 dak
ken ba larda <60 dak
(erken basvuranlarda <60 dak) Tercihen <30 dak

Hizla T

Hayr

Acilen PKG
merkezine sevlk

< Bagarili fibrinoliz

Ever

Tercihen 3-24 saat ¢

a Tim gecikmeler ilk ubbi temasla iligkilidir.
Ideal olarak ilk ubbi temastan sonraki 10 dakika
icinde tani, hasta 6yktisii ve EK.G ile dogrulanmalidir.

ATS: Acil ubbi sistem; ITT: lIk ubbi temas; PKG: Perkutan koroner girisim; STYME: ST-segment yukselmeli miyokart enfarktisu.

Sekil 2 llk tibbi temasa gore 24 saat icinde hastane oncesi ve hastane ici tedavi
(Wijns ve ark.’dan uyarlanmistir)]



Fibrinolitik- tedavi

A¥zell ikl eamaear i-li ere | byiecll RKGi n d
yapel amayan STYMP nheansltialba rre
reper f gtatgisidr.

A Plasebo illek ar | 1 al t 8r 8l dékénda,

sonfa6 sal -1 nde t e dhervlO00daktada e n

yvakl al @&k 30 erken °l ¢&m °nl e
AYararl & etkiler vyal |l Bbelgilertha
bal |l amasé&ndansait-ii madreen SIT2 vy ¢
veya dal bloku ile balvuran
hastadan ol ul dibrinditik tedagifleu pt a
mortalite oranl are belirgin
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AHastane °ncesi tvombolriaksa ralnéeldal
>6000 haantomze@di | di ki - al &1 |
analizinde, hast ane °ncesi t edavi
mortalitede belirgin (%17)azalma g° st er i | mi |

A Yirmiiki- al & | birarietd kanalizde, ilk 2saati - i n d
t edavi edi |l en hastal arda da
edi |l enlere g°re -ok daha f a

azal masé bulunmul tur.



Fibrinolizin

EU

EUO

A Fibrinolitik tedavi, inmel er d e ¢k ama
artella 1111 kitli1di
O Knmelteamaamé tedavi den sonrak| Il k ge¢nde
o Erkeninmeler b¢y ¢k owsemebrdla&k anamaya,j ngned er daha
trombotik veya emboliktir
o En son - al éntrakraniya rkchan,ama - al él maya al &nar
%091. O6igmde ekl el mi | tir.
o Maj %erebral ol mayan kanamal ar (kan transf g¢zy
hayaté tehdit edici), t-48aymgded.illmerkthas
A intrakraniyal k an a malmelirgin ° ng°r ¢ceél er |
o kleri yal,
0 D¢l ¢k wke&ut 8ké,
o Kadén c,insiyet
0O ¥nceden serebhavtaaslkéh ege-irmil ol mak ve
o Bal vur u ssistolive diyastaik hipertansiyon,



Fibrinolitik ENEOOE

OEU¢ OEN Uc |

A (tPA; alteplaz ), streptokinaz i | e kar |l &l al t &r &
0 3 mega -al &l rRalBIEB (v&l SIlus!| ararasé )

Aher i ki tedavi ar asénfatkyokmort al ite a-@&sé

A Hemorajik i nme or anPAdr d aebi r az isttemtk mme..(61,38801)

Atedavi edi |l en her 1000 hastada, vyalnézca bi
sonu-landéke 3 ek i nme pahaséna, 10 dah:

A ¢ i botus r-PA (reteplaz) hé&z | ah & & dg§brned |
o uygulama kol ayl k& dé&i é&nda bBekhamgmakt ad®&vaf6
A Tekbolus,v¢cut akérl ékénaTNiktPAe ay a

(tenekteplaz )
0 30g ¢ n Imoialitede t PAdeyla de k ABIENR),

o serebral ol mayan kanama orané belirgin ol arak

o daha az kan transf ¢gergkorinu i ht i yacé
AHastane °ncesi d° nemde

o bolus fibrinolitik tedavi (tenekteplaz )k ul | adméhmaé kol aydeéer .



Fibrinolitik ENEOOE
OEUL e OEI Uc¢ |

Bug¢ne kadar yapel e
ortak sonucu

hangi trombolittk 1 | a- s e- |
se-11s1 n,
asyeararen i1 |l acenneer

bakl e ol.dukudu

TROMBOLKTKKLER ARA
YOKTUR !




Fibrinolitik - tedavinin,
OO0OOUUI-OEDPOE!

Tablo 13 Fibrinolitik tedavi kontrendikasyonlari

Herhangi bir zamanda gegcirilmis nedeni bilinmeyen kafa i¢i kanama veya inme.

Son 6 ay icinde gecirilmig iskemik inme.

Merkezi sinir sistemi hasari veya neoplazileri veya arteriyovenéz olugum bozukluklar:.

Yakin zamanda gegirilmis 6nemli travma/cerrahi/kafa travmasi (son 3 hafta icinde).

Son bir ay icinde gastrointestinal kanama.

Bilinen kanama bozuklugu (menstriiasyon kanamalari disinda).

Aort diseksiyonu.

Son 24 saat icinde gerceklestirilmis kompresyon uygulanamayan ponksiyonlar (6rn. karaciger biyopsisi, lomber ponksiyon).
Géreceli

Son 6 ay icinde gegici iskemik atak.

Oral pthuénler tedavi.

Gebelik veya dogum sonrasi ilk haftada.

Direncli hipertansiyon (sistolik kan basinci > 180 mmHg vefveya diyastolik kan basinci =110 mmHg).

llerlemis karaciger hastalig.
Enfektif endokardit.
Akrtif peptik ulser.

Uzamig veya travmatik resusitasyon.
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Bal arredsl¢&s i fibammligikotne d a v i | - 19
kontrendikasyon de ki | di r .
Ancak ,res ¢si taisyem-al | Hitkk sedasi | a r

etkin dekildir, leadikaadaliel @ir

Uz a m@&ya travmatk ancak balarg&l & as
kanama r i s kifiorinolizair-titné rgerr evcee
kontrendikasyondur .

Hemotoraks ve kardiyak tamponad litks onr as €
beklenen komlikasyonlar de ki | di r .




Fibrinolittkt e d a v I [fibrimokze r
uygulanabilecek 90 d k. |l ver K9IiTnd
120 dk. iPKéyapeéelnalmay ae a k
kontrendikasyon yoksa belirtilerin
ball angécéndlasaiseni akin
°neri I mektedilr



Hasta ne kadar ge- ba
(°zel | saksbne), 6

birincil PK G i - i n n dilrinodtik reeawii |

verine) o kadar fazla d¢l ¢

- s nMigrinolizin et Ki nl 1 ki ve kil
i -erisinde gvdegek BalaVv @
birincil PKGoy a k 1 | I -1 n kabul ¢

s¢rel er | uzar .



Tablo I5 Fibrinolitik ajanlarin dozlari

Ozel
Baslangi¢ tedavisi r—— onlar
Streprokinaz | 1.5 milyon Gnite / 30-60 dk. | Daha énce streptoki-
(SK) Iginde i.v. naz veya anistreplaz
kullamimi
Alteplaz (cPA) | 15 mg i.v. bolus
0.75 mglkg/ 30 dk. (50 mg'a
kadar) daha sonra
0.5 mg'kg, 60 dk. icinde iv.
(35 mg'a kadar)
Reteplaz 30 dk. arayla 10 Ginite + 10
(r-PA) lnite iv. bolus
Tenekteplaz | Tek bir i.v. bolus olarak:
(TNK-tPA) <60 kg ise 30 mg
60-70 kg ise 35 mg
70-80 kg ise 40 mg
80-90 kg ise 45 mg
=90 kg ise 50 mg




Streptokinaz: Tedavisi

AHastadaha °®TEK tedavisi al déy:

o5 ge¢n i1 e tekraylked !l lianaeldmamal eédeér

A 15mi | y o n, 100 miSs&um fizyolojik veya %5
dekstroz | -i nde eri1 hf fmgobn
P omp as &-60 dalkkada verilmelidir.
o HézI| & vregpdrnfelsapeBné arttérérken, hipot

AAymw&n°z yoldan balka hi-.bir
Hi potansiyon ol duku taktird

oinf¢heamrs5k28zaltél mal é,

o Sistollkkan bas énomHg9a0l t éna i nerse, il a- kesil
sadece serum fizyolojik verilmelidir.

o Akut Mk tedavisinde SK ibétablokeri velACEKt e, nii
I nhi bito°rl eri de verilebilir fakat, bu
artteérabil ecekl eri i i n hipertansiyon V
I nf ¢zyiontui Kt en sonra veya kan basénceée s



t-PA Tedavisi

Akl k ol1bmg taPi IV bolus olarak verilir

A Ar dé n@7 mg/kg (maksimum 50 mg) 30
dakikada,

A Ar dé n@59 mg/kg (maksimum 35 mg) 60
dakikada 1 nf ¢ pyyonpasée i1l e veri |l |
S¢éresi 90 daki ka, maksi mum



Fibrinoliz E.E.1n/E-UC O
A 60-90d k . 6SdFsegment vy ¢ ksekl i ki nde >

azalma;

A Tipikr eper f grizmyso(ndi yovenitnr,i k¢l e
nonsustained VT)

AG°Kk¢s akkadyskeonléma s é



Fibrinoliz U O OU E U
anjiyografi

Litkt edavinin ballat &l mas ®PHG t
merkezine nakil edilmelidir

Bal a rfifrisobzzo | gul ar & nSFsegmertiyda
tekr ar vy Hekigliidd rmeee n f aya #atre;, -s
okl ¢ zkyaonnet € ol mase dur umunc
anjiyografive kur t #K&ogleenmal eéde |

Fibrinolizn b al aoléd @ ku d¢l ¢nel se
kontrendikasyon yoksa rutin erken anjiyografi stratejisi
°neri |l mektedir.

cfarmakoinvaziv t edavi e



2. Akut Pulmoner
Embolide trombolitik
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AUFH il e tarkt iblad @qabasgona
trombolitikler pulmoner per f ¢ z-yoknudaha -
d¢ezenl erl er

APul moner obstr ¢k spulyanerarer k a |
basencené ve divesakemtir dié¢l
fonksiyonl ar éndedendyg.z el meye

A Hemodinamik yar ar |l aré& il k birka-
uygul andéekenda g°r ¢l mektedi
A > %90 hasta trombolitk sonr asé& k!l ini k v

ekokardiyografik olarak 36saat | - er i si nde ¢



2. EVRIwOUUDOL
disfonksiyonu: OO uwg: O

ALok tablosu ol sun veya ol m
kKendi ni dénwdinamile mozukluk, PTE O | |
ol gul 480 u%Wda mevcuttur.

QD

A Akut PTEGedkeo k ar di yogralfdgulyarmp&d
500si nde nd adsfdnksiyonu sapt aner

A Hemodinamik boz uk | uk u Ilmétalaedsg a n
saptanan s a ik e n t ddisfénksiyonu k ° t ¢
prognozun g° st ergesidir.



Litiklerr EUE WUc wl E
Reteplase , desmoteplase ve rTPA(alteplase )
hemodinamik sonu-1| ar ayne

LK TKKLER ARASI 1

Tenecteplase iseintermediate -r i sk PEO de d:
é -al el ma s¢greéegyor ..



Ne zaman veriimeli ¢ UiL.- U |
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l

Shock or hypotension¥?

* ¢

High-risk® Not high-risk®

PE = pulmonary embalism.
iDefined as systolic blood pressure <90 mm Hg, or a systolic pressure drop
by =40 mm Hg, for =15 minutes, if not caused by new-onset arrhythmia,

hypovolaemia, or sepsis.
bBased on the estimated PE-related in-hespital or 30-day morality.
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Suspected PE with shock or hypotension

!

CT angiography immediately available

R

No Yes
ﬁl
Echocardiography
RV e:%s.'rlo:;u:lh
i l’ CT angiography
No Y'.Es — Milagle —— CT angiography

an
i patient stabilized
| |
; ' '
No other test available® positive negative
or patient unstable

1
]
I
:
4 i
I
]
1
1

Search for other causes PE-specific treatment: Search for other causes
of haemodynamic instability | """~ = primary reperfusion® of haemodynamic instability

i CT: compul:ed ry;mbollsm RV = right ventricular.
Y hj K w $ 2 U s @ n is so critical that it only allows bedside diagnostic tests.
lagnosis o ysfunctlon { i i i i

Apart from the & 5|de transthoracic echocardiography may, in some cases, directly confirm PE by visualizing mobile thrombi in the right heart
chambers. Ancillary bedside Imaglng tests include transoesophageal echocardiography, which may detect emboli in the pulmenary artery and its main branches, and bilateral
compression venous ultrasonography, which may confirm deep vein thrombosis and thus be of help in emergency management decisions.

“Thrombaolysis; alternatively, surgical embolectomy or catheter-directed treatment (Section 5).
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Figure 4

|

Assess clinical probability of PE
Clinical judgment or prediction rule®

l l

Low/intermediate clinical probability High clinical probability
or PE unlikely or PE likely
L
D-dimer
' \
negative positive
L ¥
CT angiography CT angiography
| |
no PE PE confirmed® no PE PE confirmed®
! | | ’ |

No treatment®

b
or investigate further? Treatment

No treatment® Treatment®

CT = computed tomographic; PE = pulmonary embolism.
“Twa alternative classification schemes may be used for clinical probability assessment, i.e. a three-level scheme (clinical probabilicy defined as low, intermediate, or high) or a
two-level scheme (P unlikely or PE likely). Vhen yging 3 moderately sensitive assay, D-dimer measurement should be restricted to patients with low clinical probability or a

Y hJ K w $ nllueb' %& |le I@x@l;ﬁ!ﬂ@ naalso be used in patients with intermediace clinical probabilicy of PE.Mote that plasma D-dimer measurement is of limited

USE in suspe urfing in patients.
“Treatment refers to anticoagulation treatment for PE

*CT angiogram is considered to be diagnostic of PE if it shows PE at the segmental or more proximal level.
@ “In case of a negative CT angiogram in patients with high clinical probability, further investigation may be considered before withholding PE-specific treatment. o
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PESI (PEseverity index)

10:51

10:51

By Specialty By Specialty Cancel Question 1/11

Respirology

Oncology QUESTION
» General Respirology

Orthopedics Age
» Lung Cancer

AgileMD Toxicology }

ECG ‘ Otolaryngology (ENT)

TEST ‘ » Pneumonia

: | Pediatrics | Years

ECG Test i » Asthma & COPD
|
|

Physical Medicine and
Rehabilitation v DVT/PE

Preventive Medicine DVT Clinical Probability

Respirology PE.Clinical Probability

P

Arrerial oxyhaemoglobin saturation <90%

Class I:<65 points 0 points= 30-day mortality risk 1.0%
very low 30-day mortality risk (0-1.6%) (95% CI1 0.0%-2.1%)

Class II: 6685 points

low mortality risk (1.7-3.5%)

Class Ill: 86105 points =| point(s)= 30-day mortality risk 10.9%
moderate mortality risk (3.2-7.1%) (95% CI 8.5%—13.2%)

Class IV: 106-125 points

high mortality risk (4.0-11.4%)
Class V: =125 points

very high mortality risk (10.0-24.5%)

~ Ve s

| YhKw$ 2" wde OEYUa



Table 8

Imaging and laboratory tests® for prediction of early” mortality in acute PE
Cut-off 5"“";"""' ‘P“?;‘“r’ ";:'" P;V' ORorHR  No.
T @5%Cl)  (95%Cl)  (9s%c) (9s%cy o+ Cl)  patients
Various
. - 98 24 Meta- RV dysfunction on
Echocardiography | criteria o!" RV | 74 (61-84) | 54 (51-58) (96-99) 8 (6-10) (13-43) 1249 analysis? | echocardiography
dysfunction or CT was one
of the inclusion
93 1.5 Meta- criteria in two
RVILV =1.0 | 46 (27-66) | 59 (54-64) (89-96) 8 (5-14) (07-3.4) 383 analysis® | randomized trials
cT investigating
angiography thrombelysis in
o7 28 P . normotensive
RVILV 209 | 84 (65-94) | 35(30-39) | g g0 | 7(5-10) | gg'gy | 457 z:r;;:e Pagznislgth
The optimal
75-100 98 6.5 Meta- cut-off value for
BINP pg/mlL 85 (64-95) | 56 (50-62) (94-99) 14(3-21) (2.0-21) 261 analysis?® PE has not been
defined.
NT-proBNP
<500 pg/mL
was one of the
99 6.3 Prospective | inclusion criteria
NT-proBNP 600 pg/mL | 86 (69-95) | 50 (46-54) (97-100) 7(5-19) 22-183) 688 cohor™ R E—
management trial
investigating home
treatment of PE?’
Different 40 Meta A positive cardiac
Troponin | assays/ NR NR NR MR 22 '7 2 1303 I . troponin test
cut-off values® (22-72) analysis was one of the
Different inclusion criteria
. 8.0 Meta- in a randomized
. : “Iut;:l;-ﬂff NR NR NR NR ':3-3—| 6-7) 682 ﬂnﬂ')“a‘ism trial investigating
Troponin T thrombolysis in
98 50 Prospective normotensive
d —
14pg/ml | 87 (71-95) | 42 (38-47) (95-99) 9(6-12) (1.7-14.4) 526 cohort™ | patients with PEZ?
82 99 28 36.6 Prospective
H-FABP éngimb | 89(5299) | 74 g9) | (9499) | (1347) | (43304 | '2¢ cohort?
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Table 9 Classification of patients with acute PE based on early mortality risk

Shock or PESI class III-V dﬁf‘“::, = Cardiac laboratory
hypotension or sPESI 21 in'::m_;“t:;f“ biomarkers

Intermediate-high

Intermediate—low

= + Either one (or none) positive®

Assessment optional; if assessed,
both negative®

| YhKw$ 2" wO¢c OEYUA
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Clinical suspicion of PE
Shock ! hypotension?

|

Diagnostic algorithm
as in Figure 3

PE confirmed

Primary reperfusion

Yes No

Diagnostic algorithm
as in Figure 4

PE confirmed l
Assess clinical risk
(PESI or sPESI)

PESI class lIHV
¥ or sPESI| =1

PESI class HI
or sPESI =0

Intermediate risk

Consider further l
risk stratification

RV function (echo or CT)*
Laboratory testing®

Both positive One positive
or both negative
4
Intermediate-high risk Intermediate-low risk m

l | |

AJC; monitoring;
consider rescue
reperfusion®

AJIC; consider early
discharge and home
treatment, if feasible'

AIC; hospitalization®

YhuKwS$ 2" u
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A AHA A Masif, submasif

We propose the following definition for massive PE: Acute
PE with sustained hypotension (systolic blood pressure
<90 mm Hg for at least 15 minutes or requiring inotropic
support, not due to a cause other than PE, such as arrhythmia,
hypovolemia, sepsis, or left ventricular [LV] dysfunction),
pulselessness, or persistent profound bradycardia (heart rate
=40 bpm with signs or symptoms of shock).

AECCAy¢ksek r-bdygksededea retka ri s

Table 9 Classification of patients with acute PE based on early mortality risk

Risk parameters and scores
PESI class llIl-V Signs of RV
or sPESI 212

(G b

Either one (or none) positive®

both negative®




Kime veriimeli ?

A 1. Hemodinamik olarak anstabil hastalar ( figure 3
yéksek ri sk hastal ar)

Table 9 Classification of patients with acute PE based on early mortality risk

Risk parameters and scores

Signs of RY
dysfunction on an
imaging test®

PESI class 1lI-V
or sPESI 2|

Cardiac laboratory
biomarkers®

(+)¢ +

Both positive

Either one (or none) positive®

Assessment optional; if assessed,
both negative®




Submasif embolide
verilsinmi: ?

Table 6. Mortality Rates for Acute PE From Published Results of Registries and a Publicly Available
Database (HCUP-NIS)

Mortality Rate, %

Massive PE submassive PE

source Year N Follow-Up Massive PE Submassive PE Given Lytic Given Lytic
MAPPET"32 1997 719 30 NA 96 NA 4.7
ICOPER® 1999 2284 90 52.4 147 46.3 21
RIETE".139 2007 6264 90 9.3 3.0 1.3 7.7
EMPEROR™#0 2008 1840 In-hospital 146 3.0 0 9.5
HCUP-2007 NIS™? 2007 146 323 In-hospital 3.9 NA

PE indicates pulmonary embolism; HCUP-NIS, Healthcare Cost and Utilization Program Nationwide Inpatient Sample; MAPPET,
Management strategy And Prognosis of Pulmonary Embolism regisTry; NA, not available; ICOPER, International COoperative Pulmonary
Embolism Registry; RIETE, Registro Informatizado de la Enfermedad TromboEmbdlica; and EMPEROR, Emergency Medicine Pulmonary
Embolism in the Real-wOrid Regisiry.

AMORTALKTEDE %30 R¥LATKFE AZA




Kime veriimeli ?

A 2. Hemodinamik olarak anstabil olmayan hastalar
(intermediate -high risk hastalar)

Table 9 Classification of patients with acute PE based on early mortality risk

Signs of RY
dysfunction on an
imaging test®

PESI class 1lI-V
or sPESI 2|

Assessment optional; if assessed,

both negative® I
O DI Keranabmize = - al el ma@€eneaae r 1 SK t¢m hastal ar
&tenecteplase ve plesebo& MWH k ar | él al t ér él dé ve daha
daha i1iyi fonksiyonel kapasite ve daha yg¢Kk:

& *
Kline JA, Nordenholz KE, Courtney DM, Kabrhel C, Jones AE, Rondina MT, Diercks DB, Klinger JR, Hernandez J. Treatment of submassive pulmonary embolism with tenecteplase
or placebo: cardiopulmonary outcomes at three months (TOPCOAT): Multicenter double -blind, placebo -controlled randomized trial . J Thromb Haemost 2014.



Probability of PE
above treatment
threshold

b ¥

Submassive Submassive with RV strain Systolic blood
without RV Strain (Abnormal echo or pressure <90 mm Hg
(Low risk PE) biomarkers) for >15 min

:

HEPARIN
ANTICOAGULATION

HEPARIN
ANTICOAGULATION

HEPARIN
ANTICOAGULATION

b

Assess for evidence of increased severity that suggests
potential for benefit of fibrinolysis

v

1. EVIDENCE OF SHOCK OR RESPIRATORY FAILURE:

Any h}rpotensiuBLSBPdﬂﬂ mm Hg) 2011 AHA

Shock index >1.0 NA OE VI A

pa Oc OEYUa

Respiratory distress (Sa02 <95% with Borg score>8, or
altered mental status, or appearance of suffering)

2. EVIDENCE OF MODERATE TO SEVERE RV STRAIN:
RV dysfunction (RV hypokinesis or estimated RVSP> 40
mm Hg)

OR
Clearly elevated biomarker values (e.g., troponin above
borderine value, BNP > 100 pg/mL or pro-BNP>300 pg/mL)

Y

No contraindications to fibrinolysis +

!

Alteplase
100 mg over 2 h IV




PE-Trombolitik: tedavi zarar?

Alternatif ?

Aknt r ak kamama yled¥ - 2.2%.

Akl eri vyal, ek hastal &k kana

o PEI THO - al éntertmed&t® nyfd@ak sek r i sk h desdctaplagr ub
2%, plecebo %0,2

A Ma j fon-intrakraniyal kanama tenecteplaz
&pleseboya g° raenl aml e or de3%as. .58z |
P, 0.001).

AAyné& oranl ar raPAA2RLthasta)redrasifd o z
embolili hemodinamik instabil 118 hasta 11 e
-al el malarda da mevcut . .

A Lokal, katater yar déméyl a ve ya USG
d¢ |l ¢ k dyguldnagk bu kanama or anl
azaltelabilir 272



Tablo 1. Masif PTE'de trombolitik tedavi*

ilac

SK

UK

rt-PA

Elde edilme sekli

C grubu p hemolitik
streptokok

insan idran, insan
embriyonu, bobrek
hicre kiltura
Rekombinan DNA
teknolojisi

Plazma
yanlanma

suresi (dk)
18 -25

13-20

Yukleme dozu

250000 U, 30 dk

4400 U, 10 dk

Gerekmiyor

infiizyon dozu

100000 IU/saat

4400 IU/kg/saat

50 mg/saat

Onerilen
tedavi suresi

24 saat

12 saat

2 saat

* Thm ilaclar periferik damardan intravendz yolla verilirler.
SK: Streptokinaz  UK: Urokinaz rt-PA: Rekombinan doku plazminojen aktivatari



Trombolitik- ve heparin OU O OE O

A STKve¢ r o k iverieaekse heparin i nf ¢ z @WeH) u

kesilmelidir, rTPAOda heparin kesmeye gerek yoktur

o Hastaya LMWH ballanmél sa ( gA WRHsonidézdan iPeaat v ¢
sonra ballanmal eédeéer .

o Hastaya LMWH bal | atekrnézlvesilecekse) ¢An WFel son dozdan 24saat
sonra ball anmal edeér .

A ¥ncedheparin bal | an drombolitk tedavi nedeniile
daha sonra kesilen hastalarda trombolittk 1 | anf ¢ zy o
t amaml andeéktaRTiAk smotnrral ¢ yapel er
o Daha °nclegagnnb al | a n ntestadaida bu kontrole gerek yoktur

A aPTTnor mal i n ¢iski skéadés ichsten, vy ¢ k |
yapel mak Bkgsaah ddzéhda UFH tedavisine

bal |l anmal eder
0 EkeaPTTd ek esr®iz edi |l en saPTlél é;midBretr | shieat t e
tekrarl anmal € v e giesltde nkeinntdde& kUaFrH bal | anmal €
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Thrombolysis during Resuscitation
for Out-of-Hospital Cardiac Arrest

Bernd W. Béttiger, M.D., Hans-Richard Arntz, M.D.,

Douglas A. Chamberlain, M.D., Erich Bluhmki, Ph.D., Ann Belmans, M.Sc.,
Thierry Danays, M.D., Pierre A. Carli, M.D., Jennifer A. Adgey, M.D.,
Christoph Bode, M.D., and Volker Wenzel, M.D., M.Sc.,
for the TROICA Trial Investigators and the European Resuscitation
Council Study Group*

N ENGL ) MED 359;25 WWW.NEJM.ORG DECEMBER 18, 2008



TROICA -metodoloji

Ac¢i ft mitidenter ,randomize kont r2o008, ,y & |

AHast ane d&]lafestkhakPR veyenekteplaz
veya plecebo

ABirincil sonlaném:
0 30 g¢nl ¢k yalamda kal &m,
Akkincil sonl aném:

o hastane vyatéi,
o spontan dol al 8ma geri d°ng¢l
o taburculuk ve

0 n°r oloagomek ..



TROICA-Bulgular

A1050 hasta al &@mé,

0 525 tenekteplaz , 525 plesebo , hastalar benzer profillere sahip,

APrimer sohaan&8ftm g¢nl ¢k yal al
grupl ar darkgake nd a

0 (14.7% vs. 17.0%; P = 0.36; relative risk, 0.87; 95%confidence interval, 0.65
to 1.15)

Akkincil mokt alnaakéyokd a

Hast aney &3.50as. B50%,P = 0.67),
ROSC (55.0% vs. 54.6%, P = 0.99

24 saat hay@x6toas 338.2%, B m0.39),
Hastaneden taburculuk  (15.1% vs. 17.5%, P = 0.33
N©° r o lootgomek (P =0.69).

A Trombolitk gr ubunda an!| akahathafaztaa n d

O O O o o
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A Kardiyak arrest v a k a | a tragnbalitik _rutin olarak
Kull anel mamal eder . .
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Servold H. Lewy M.D., EA.H.A., FC.C.M., Editor

Cardiac Resuscitation and Coagulation

Joseph L. Weidman, M.D., Douglas C. Shook, M.D., Jan N. Hilberath, M.D.

Anesthesiology, ¥ 120 = Mo 4 L April 2004 I



A CPR trombolitik ve heparinle tedavi edilen 8
-al él manen akdemé;endi ki
o Spontan do |l al @ ma ROCH ¢ 1 (

024 saat hayatta kal ém,

o hhastaneden taburculuk ve uzun d°ner
a- es e mambolittk gr ubunun dahaéi. yi ol duku

A S o n ukardiyak arrestte t r o mb o Ipotansiykli n
yar ar | ar e praspekts enultcsenter randomize
kontroll ¢ -aléel malara 1 htiy.
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Sadece Kardiyak arreste neden olarak
masi f pul moner embol i
da KPR e s n drembalitkay ar ar |l & ol a

Bakalem yararl e me ?



PE-KPR ve trombolitik

Impact of Rescue-Thrombolysis during Cardiopulmonary
Resuscitation in Patients with Pulmonary Embolism

Fikret Er'*, Amir M. Nia', Natig Gassanov', Evren Caglayan’, Erland Erdmann’, Uta C. Hoppe'?

1 Department of Internal Medicine Ill, University of Cologne, Cologne, Germany, 2 Center for Molecular Medicine, University of Cologne (CMMC), Cologne, Germany

Abstract

Background: Cardiac arrest in patients with pulmonary embolism (PE) is associated with high morbidity and mortality.
Thrombolysis is expected to improve the outcome in these patients. However studies evaluating rescue-thrombolysis in
patients with PE are missing, mainly due to the difficulties of clinical diagnosis of PE. We aimed to determine the success
influencing factors of thrombolysis during resuscitation in patients with PE.

Methodology/Principal Findings: We analyzed retrospectively the outcome of 104 consecutive patients with confirmed
(n=63) or highly suspected (n=41) PE and monitored cardiac arrest. In all patients rtPA was administrated for
thrombolysis during cardiopulmeonary resuscitation_ln 40 of the 104 patients (38.5%) a return of spontaneous circulation
(ROSC) could be achieved successfully. Patients with ROSC received thrombolysis significantly earlier after CPR onset

compared to patients without ROSC (13.6+1.2 min versus 24.6+0.8 min; p<<0.001). 19 patients (47 50) ot of the 40

patients with initially successful resuscitation survived to hospital discharge In patients with hospital discharge
thrombolysis therapy was begun with a significantly shorter delay after cardiac arrest compared to all other patients

(11.0x1.3 vs. 22.5+0.9 min; p<<0.001).

Conclusion: Rescue-thrombolysis should be considered and started in patients with PE and cardiac arrest, as soon as
possible after cardiac arrest onset,
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ago. Vital signs on presentation were heart rate 33 beats per
minute, blood pressure 0/0 mmHg, and slow irregular
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Low-dose tenecteplase during cardiopulmonary resuscitation
due to massive pulmonary embolism: a case report and

review of previously reported cases
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Annals of Pharmacotherapy
47(12) 17301735
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Embolism During Cardiopulmonary SSAGE

Resuscitation

Rathasen Prom, PharmD', Ryan Dull, PharmD, BCPSI, and

Bethany Delk, PharmD, BCPS, CPP!



Amencan Journal of Emergency Medicine 33 (2015) 132.e1-132.62

journal homepage: www.elsevier.com/locate/ajem

Contents lists available at ScienceDirect

American Journal of Emergency Medicine

Case Report

Thrombolysis after initially unsuccessful cardiof Varis O perasyonu Sonrasi Masif Pulmoner Emboli'de

in presumed pulmonary embolism

Trombolitik Tedavi

American Journal of |

Contents

American Jour

journal homepacg

Case Report

Massive pulmonary embolism and
therapy in a patient w1th recent il
glioblastoma multiforme ™

Thrombolytic Treatment of Massive Pulmonary Embolism as a Complication of Varicose Vein Surgery

Berk Oizkaynak’, Mihan Kayalar', Adil Polat’, Bilent Mert', Funda Giimiis®, Mustafa Bora Forsal®, Seckin Sanodlu’,

Good neurological recovery after rescue thrombolysis of
presumed pulmonary embolism despite prior 100 minutes CPR

Jiang-Ping W', Dan-Tan Gu®, Sheng “':lngl, Zhen-Jan Ehmgi. Jian-Cang Zhou', ERui-Feng Z]J.:IJJ.S"

'Dipartmcnt of Emcrpency Medlolne, The Sccand Popple Hospltal of Thea Cles Tea 322002, China: ‘Degactment of Cettieal Care Modlcine
'Dieparercns of Bempleatory Medletne, Sir Bun Bun Shaw Haspltal, Thejlang Unbressies Schiood of Mediclne, Fanghon 310016, Chin
Carmspondenc to: De. Jlan-Cang Thon. Department of Ctdeal Care Modlcne, Six Ban Brn Shaee Haspltal, Thojlang Unbecrstty School of Mcdictne,
Hangrhoo 310016, Ching. Emalk faneangzhonihgomall oo,

FULREL LAl U S U G EEULY TS 38 | SV s rau

Contents lists available at ScienceDirect

American Journal of Emergency Medicine

journal homepage: www.elsevier.com/locate/ajem

Review

Evidence-based diagnosis and thrombolytic treatment gf cardiac arrest
or periarrest due to suspected pulmonary embolism ™77

@ CrossMark



KAYNAK: 3

The Journal of Emergency Medicine, Vol. 47, No. 6, pp. 729-735, 2014
Copynight @ 2014 Elsevier Inc.

Printed in the USA. All rights reserved

0736-4679/5 - see front matter

ESE IER http://dx.doi.org/10.1016/j.jemermed.2014.06.041

Brief
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CLINICAL FEATURES, RISK FACTORS, AND TREATMENT EXPERIENCE: A REVIEW
OF 74 PATIENTS WITH ST-SEGMENT ELEVATION MYOCARDIAL INFARCTION
COMPLICATED BY VENTRICULAR FIBRILLATION



Metodoloji

ASTEMI + VF 74 adet KPR hast

0 26 hast a trembolizis, (litkk vegya PCI)(DENEY GRUBU)
0 48 hasta kontrol grubu trombolizis yok ..

A Bulgular:

o Mortalite heézeée deney ¢rgwbvunadga r%l s,
anl aml e oranda dahdp<dfi).¢c k ( %37, 50)

o Kanama héezé %34.62 (n=9)

o Kur t &arombdalizZs mortaliteyle negat i f koreten d e
(regresyon/OR: 1942/0, 143)

ASonu-: Kuomholizis & KRR +defibrilasyon =
STEMIVE hastalarenda vyararl ed
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Comparing percutaneous coronary intervention and
thrombolysis in patients with return of spontaneous
circulation after cardiac arrest




3 PCl

1004 B Thrombolysis p=0.165
A Ama - : . 0,543 ar énda |
trombolizis 1 e kat ke

Ve —_—

ar al t 60-
ABul gu 4o dan 2406

ATem - 2. liegklial t &r
AHasta , k(p,obo81y &
Hospital discharge Neurological recove
ve trombol P g g i de anl

r t = |, Figure 5 - Comparison of the hospital discharge and neurological
a e recovery rates between the PCl and thrombolysis groups Left:
Comparison of the hospital discharge rates between the PCl and
thrombolysis groups (p=0.543) Right: Comparison of the
A PCI VE tror neurological recovery rates between the PCl and thrombolysis e h a S t ar
v v groups (p=0.165).
heze L N fark
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Al. STEMI h&xtcelldrkdridal ar ak

edi | me Biridii PKEGO h a Bt a nfibrindlizei
(St endeér

o PKGi Il e ililkildk. §eackk dPkK@&d1nRfinmolitk t edavi ye
y ar daha fazla,
A2. 120 dk. iPKGuygllenamayacaksac i |
fibrinolitik tedavi ° ncel 1 kIl 1 di r
o Belirtilerin ballamasé&ndan sonra il k 12
o ¥zelli kl e transfer s¢gresi uzayacaksa ha
o Yarar|l & etkiler vyalilé&larda da var .. kbh

A3. N°rolojik bozuklukla son
pahaséd@afadaha a@DdxetTlmgkten - ek

o Maj °r Kk aintrakmaaiyal kanama %0.9-1. 006i nde
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A 4. Trombolitk k ont rendi kasg!yonl ar éné
A 5. Trombolitikler Ar asénda Fark Yokt ur !

o Asél vyar@v@n -AiMerkenlvailmésime bakl| éder .

A 6 . A MIAGFibdneliz uygulanabilecek 90 dk. i - er
ve KTT sonrase RRG y&pel amavg acC
kontrendikasyon yoksa belirtilerin bal
12sai -eri gsendkemel i dire

O ¢t i mmuscleg

A 7. Akut pulmoner embolide v ¢ ksek ri-yskkselorr
hastalara (masif -submasif emboli) trombolitik
verilmelidir.

0 y¢ksek ri s k(Hipotahsyyantt EShkiasIti-l V' + veak iyigkd le n me s |
veya CT anjiyodaana pulmonerlerde emboli + biyomarker pozi t i f 1 i1 ki)

0 Orta-y ¢ ksek r i s KNormatandiyanl & PESI klas IV + eko veya CT
bul gulbigoméarker-pozi ti fl i ki
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o Kardiyak arrestvakal atragnbalitid r ut i n ol arak kull ane

A 9. Kardiyak arreste neden olarak masif pulmoner

e mbol i | ¢phel KPIRa & 5 aldrambalitka
yararl é. ol abilir

A 10.Ku r t &rombdlizis (PCl-trombolitik ) + KPR +
defibrilasyon =STEMIVF hast al arenda vy

o PCIve tromboliz her ikiside hastaneden t abur cul uk h&zé néd+@$
outcome a- €éséndanoraahdanl &rt él kK E a kalyenadé lolr arn.d
etkindir (aamallahmédgidd ul unamamél ter)
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