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[laumeHT, nepeHeclwn 5 o4eBUOHbIX
annsonoB TAJIA Ha dboHe paHee
ONarHoCTUPOBaAHHOIO BEHO3HOIO

Tpombo3a ¢ PopMUPOBaAHUEM
XPOHUYECKOU

NOCTTPOMOO3IMOONTNYECKON NETOYHOM

rMNepTeH3nen

[TlevanbHas ncTopusa o ToM, Kak
cpasy MHOro Bpadeun MmoryT rpybo
ombaTtbCs



Hepacno3HaHHble anun3oabl TIAJIA n nogmeHa
amnarHo3sa
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creBsa X. OBCTPYKTUBHbIN DPOHXUT

18.08.12 HapactaHue oabiLllku NMK, AMIT
25.08.12 Bonu B anuracTtpum ABX (®IJC N)




[pyrne gnarHoctnyeckme omnbKku

* Bce OKI B ambynaTopHom KapTe HenpaBUIibHO ONMUCaHbI
* HenpaBunbHo nHTEpnpetTnpoBaHa IXoKI n He nusmepero CAJIA

* [pybeniumne guarHoCTU4YecKme OLNOKM AoNYyLLEHbl HE TOMNbKO
TepaneBTaMu, HO 1 MyNbMOHOJSIOTOM M Kapauonorom

/1 3TO y MONOAOro NnauueHTa ¢ N3BECTHbIM aHaMHE30M rny6boKoro
BEHO3HOro Tpombo3a!

o CTOUT NKN A0BEePATb Y3KUM cneunannctam?



[TauneHT ¢ 3 annsogamu TIAJ1A B TeyeHun 2
Heaenb, HO KOTOPOMY NOBE310



[TauneHT I'1., 38 neTt

[lepeBeneH B OPUT KPKLO ns OPUT 3I'b

AHaMHe3: B Ha4are CeHTAbps NoBbILLEHNE TeMnepaTypbl 40 39,
3aN0XXeHHOCTb HOCa, cuibHaga ogblLlKa (Npu nogbeEME Ha 1
aTax). Obpatuncsa B 3 I'T1, anarHoctnposaHo OP3. [leBaToro

CeHTFI6pF| BblPpa>XeHHOE yXyAlLleHNE — OblLLKa B NMOKOE, Bbl3BaJl
Cr1.



IKI - SI-Qlll (kakas nHtepecHaa IKI', cHATas
6puragon Cl1y naymeHTa ¢ 04bILLKOWN B MOKOE)




[ocnuTtanuanpoBaH B 3I'b 9.09.12. PeHTreH — uHduneTpaums S6
cnpaea, guarHoctmpoBaHa NHEBMOHMUA.

*18.09.12 — yxyaLleHne — HapacTaeT oAblLLKa, NOABNAETCS
roniosokpyxeHue, Hn3koe ALl. NepeseneH B OPUT. BbizBaH
kapavonor K[, 3anogo3peHa T3JIA. NepeBeneH B OPUT KPKL.

« Ox0oKI: CLIJIA 75 MM pT.CT., pacluMpeHne npaBbIX OTAESNOB,
Tpomb Ha budpypkaumm J1A



15 M08

cardiodispanser RK Cardiac  TIs07
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* Y3l BEH — HEOKKIMTIO3NBHbIN
TPOoMOO3 rNybOKMX BEH cnpaBa




UTo ObINO ganbLie?

« KOHCMIyM peLuarn Bonpoc: 3MOOM3KTOMUA nnu TpomMoonumsunc?

* Y naumeHTa Ha 3TOT MOMEHT Oblina ctabunbHas remognHammka
(He 6bIro oabIWwKy B nokoe, ALl 130/70, He BbINO rmnokcemMmumn)

* [IpoTMBOMOKa3aHNN K TPOMOONN3NCY HET



[laumeHTKa, KoToOpOoUu o4YeHb NOBE3NO



reumngnsmpyrwasd |1 IJIA Yy NaumneHTKU C
BA

[lTauneHTka H., 49 net

* )Kano6bl Ha oAbIWKY Npy xoab6e Ao 100 M, yxXyAlLleHne COCTOSIHUS B
TeueHUe Heagenu

* B TeyeHue 5 net otMeyvana npUcTynbl 3aTPYAHEHHOTO AbIXaHUSA U KaLLns Ha
pe3kue 3anaxm

« BapnabenbHocTb NCB 250-400 n/mMuH > 30%, @B - N
-anmep 1500
e JKI, AxoKT, Y3AI' BeH HUXHUx koHeyHocTen, KT OlNK — 6e3 natonorum

* KnnHnyeckas BeposaTHocTb TAJIA — 0 6banrnos

 MCKT-aHrnorpadpusa n anrmonynsmoHorpadpusa B KPK He npoBogunnces no
TEXHUYECKUM NPpUNYMHaM

e OkoH4YaTenbHO AnarHo3 TIAJ1A ncknroyeH He ObIn
e YxyaweHune O6bINO pacueHeHo Kak obocTpeHue bA, HasHa4vyeHbl UKC

* [lpn noBTOpHOM noctynneHun B KO PK n3-3a ogbilwukm npy MMHMMansHOW
Harpy3ske Ha OxoKIl Bunayanunamposarca Tpomb B cteone J1A



HeMHOXKO gndpdpepeHuUnanbHOro
amarHosa



KnnHunyeckaa cutyaums, B KOTOPOWU BbICOKUN
ypoBeHb [I-anmepa Obin cnofib3oBaH a1
noagTBepXxaeHuns anarHo3da TIJIA

M yBeN Bpaveun ot npaBuibHOro gnarHosa



NMNauuneHTKa M., 62 roaa
JleyeHne B PK[] ¢ 12.08.12 no 20.09.12 (¢ 12.08 no 16.08 B
OPWT), panee nepeBeneHa B KPb

XXAJNOBbI

« CnnbHas oablLLKa B MOKOE, yCUnmBatroLLasics B MNOSIOXKEHUN nexa
N NP MUHUManbHON Harpyske, yaylbe, TOLWHOTAa, CUIbHas
cnabocCTb.

 [ocnutanusnpoBaHa Cl'1 c anarHozom OKC 6e3 noabema ST,
OJKH



AHaMHe3

YxyaLwieHue c ntona 2012 roga, ctana HapactaTb cnabocTb B
Horax, ogblllka, cepauebuneHne. B aBrycTte ogbllika npu
MUHUManNbHOW Harpyske, He Morna crnatb HOYbIO U3-3a OAbILLIKWA.

B 2010 rogy nepeHecna VIM. B 40-neTHemM Bo3pacTe nepeHecnu
OHMEK, B nocneaytouwme roasl annsoasl TUA.

C 2007 roga anarHoctupoBaHa bA, kKoHTponunpyeTt onmMKCoTUO0oM.



[1-anmep 1000-2000 (15/08/12)

* TPONOHWH | 0,0 Hr/mn (14/08/12)



OKI 12.08.12

e :
0 PR

e s lessstenesgrre




OKI 15.08.12




OKI 20.08.12




OKI 29.08.12




OxoKI 13.08.12

e Mnnartaumna I (38*52) n 1l (44*49)

* OB 66%

« CONA 77 MM pT.CT.

» [Inactonuyeckasa gncyHkuma JX |l Tuna
KT OI'K 13.08.12

* [IneBpanbHLIN BbIMOT crnpasBa



[1ynnekcHoe ckaHnpoBaHME MarncTpanbHbIX BEH HUXKHUX
KoHe4yHocTen, 13.08.12

* [1IpnsHakoB doneboTpombosa HINB, marnctapribHbIX BEH HMXKHUX
KOHEYHOCTEWN He BbISBIEHO.

* [lynbCcnpyowmn xapaktep KPoOBOTOKa B MaructTpanbHbIX BEHaX
3a cyeT XCH



* CHMXXeHune Beca Ha 10 Kr

* CunbHasa OpoXb B pyKax U BO BCEM Tere

» CunbHaga cnabocTtb B MblLLLL@X HUXKHUX KOHEYHOCTEN
* [locTosiHHOE cepauebuneHne

 [TocToAAHHasa oablILLKa









TTI 0,01 mEpg/mn (28/08/12)
TTI 0,01 mEg/mn (19/09/12)
T4cB 64,4

B mae 2012 obcnenosanacb y
aHOoKpuHonora Al T1
TTI 0,07, T4cB 80



ELle HeMHOro anddepeHumansHOro
amnarHosa



Ecnu Bpay ntodboun cneunanbHOCTU UMEET
HaCTOPOXEHHOCTb B oTHOoLweHun BI'T n T3J1A
N NPaBUITbHO MOSb3YETCS ANAarHOCTUYECKUMI
anroputTmMamm, To BEPOATHOCTb OLLNOKK OyaeT
MUHUMAJ1IbHOW, HO...



MHQapKT Nnerkoro?

o...Finally, even if they do not affect
haemodynamics, small distal emboli may create
areas of alveolar haemorrhage resulting in
haemoptysis, pleuritis, and pleuraleffusion,
which is usually mild. This clinical presentation is
known as ‘pulmonary infarction’. Its effect on gas
exchange is normally mild, except in patients
with pre-existing cardiorespiratory disease.



[Touemy ncxogHo HemaccusHaa TIJA
MOXET CTaTb MaCCUBHOU N dpaTarbHOW

/ TpombBoambon

BropuyHoe
TpomboanpoeaHue

PucyHok 3. YBennyeHue oKK/1i03un BeTBU J1eroyHou
aprepumn 3a cYyeT BTOPUYHOro rpomoboobpazoBaHus:
a — nepBoHayasibHasa amMm06o0s1Ms ogHOW N3 MeJIKUX
BeTBei JIA; 6 — obpa3oBaHue BTOPUYHOIr o0 JIoKasb-
Horo Tpomb6a, yBenmyuBawLljero pasmepsl o6CcTpyk-
uuu sereen JIA



dakTopbl pucka TIAJIA



dakTopbl pucka npu TIAJIA (CbIKTbIBKaPp,

N1 A1\

NMpoBouupyrowmmn dpakrop
OnutenbHbIN Nepee3a
ABuanepenet

TpaBma

NMpnem KOK

OnepaTnBHOE nNevyeHue
OnntenbHbIN NnocTenbHbLIN

pexXum
'epnec zoster
bepeMeHHOCTb

Y 33% naumeHToB pakTOpPOB pPUCKa HE BbIABMANOCH
(ngmnonatunydeckaa TOJA)



TOINIAn TI'B

* 10% c TAJIA He umenu gokazaHHoro TI'B (KOPK)



[Tpobnembl agnarHocTukn TIJA

HapyLwieHna remoanHamMmKu
[leperpy3ka npaBbiX OTAEN

(BbICOKOIo pucka)

« CybmaccumBHas
(MPOMEXYTOYHOro pucka)

e TOJIA Mmenkmnx BeTseu
NMHEeBMOHNSA

(HM3KOro pucka)




2014 l

$ 2

PE = pumonary embolism.

*Defined as systolic bload pressure <90 mm Mg, or a systolic pressure drop
by =40 mm Hg, for > 15 minutes, ¥ not caused by new-onset arrhythmia,

hypovolacmia, or sepsis.
bBased on the estmated PE-related in-hospital or 30-day mortaliry.

Figure 2 Initial risk stratification of acute PE.



*2014 PE is suspected on the basis of
dyspnoea, chest pain, pre-syncope or
syncope, and/or haemoptysis

«2008 TOJ1A nogo3peBaldT Ha OCHOBAHUN
TaKUX CUMNTOMOB, KaK ofblLLKa, Oonb B
rpyan n/mnn obmMopok



Table 3 Clinical characteristics of patients with
2014 suspected PE in the emergency department (adapted

from Pollack et al. (2011)).”
Feature PE confirmed PE not confirmed
(n= 1880) (n=528)
Dyspnoea 50% 51%
Pleuritic chest pain 39% 28%
Cough 8% 2%
Substernal chest pain 15% 17%
Fever 10% 10%
Haemoptysis 8% 4%
Syncope 6% 6%
Unilateral leg pain 6% 5%
mw 2% 18%




* Arterial hypotension and shock are rare but important clinical pre-
sentations, since they indicate central PE and/or a severely reduced
haemodynamic reserve. Syncope is infrequent, but may occur regard-
less of the presence of haemodynamic instability



OcobeHHocTn ogbiwwkn npu TIAJTA

*OcTpas n Taxenas ogblLKa Npw
ueHTpansHou TIJA

Peumgmeupytollasa ogbllka

*YMepeHHasa nporpeccupyroLlas ogblLLKa B
Te4yeHune HecKonbkmnx Hegenb (anarHo3 TIJIA
NoJo3peBAETCS B CBA3N C OTCYTCTBMEM
OpYrux NpU4YnH HapacTaHUs OabILLKN)



OcobeHHocTn 6onu B rpyau npu TIJA

‘Uallle nneBparnbHas 60nb, Kak NposiBlIEHNE
nneBpanbHOU peakuum npu “mHdpapkTe nerkoro” -
MOXET ObITb €AUMHCTBEHHbIM KITMHUYECKUM
nposBneHnem TIJIA (be3 sBHOW OAbILLKU) U OONTO
COXPaHSATbLCH, MHOIda COMETAETCS C
KpOBOXapKaHbEM

*Pexe 3arpyamHHasi 6osb - Npu LLleHTpanbHOW
TOJ1A n cBs3aHHasa ¢ uwemmen K (Bcerga
COMPOBOXOAeTcsA BblpaXXeHHOW oA bILLIKOW)

*A MOXeT bbITb 00a BapuaHTa 6onu B rpyau?



Finally, PE may be completely
asymptomatic and be discovered
incidentally during diagnostic work-up for
another disease or at autopsy.



[ a3bl KPOBW
*Hypoxaemia is considered a typical
finding in acute PE,

*but up to 40% of the patients have
normal arterial oxygen saturation

and 20% a normal alveolar-arterial
oxygen gradient

*Hypocapnia is also often present



OKI

Taormuya 5. Yacrora (B %) nameHeHn 3KI B 3aBu-
CUMOCTMU OT toKannzaunm asmoeosninu [9]

Jlokanunzauma smoonmmn

CrtBOn, oneBble,
NameHeHna SKIK rmaBHbIe cgmemap- Menkne
BETBMU Hble BETBU (anT_lag's)
(n=97) (n=124) =
S,Q_ 29,3 9.,4*
OTpuuaTenbHbIA o5 4 4 4 11.1*
Tv1 F—= Tvs(u ; : ’
P.pulmonale 7.9 7.0 3,1
Bnokaga npaBoii
HOXXKW MNMy4yka 11,9 6,0* 1.1*
ca
CuHycoBag Taxm- N
Kapans 86.5 83,6 61.4
MepuaTtensHasa
apuTMusg 5.6 5.5 2,1
3IKCcTpacucTonuna 24.6 26.4 23,2
NMpuaHakn
OCTpPOM KOpOoHap- A
HOWM HeQoCTaTou- 23,0 10.4
HOCTU
OTcyTcTBOBanu 7,9 17.4* 38,0*

NMpumeyaHne:

— pas3sinyns cpaBHUBaeMbIX Besin-
YyuH gocToBepHsb! (p < 0,05).




PeHTreH

1 — paclwupeHue npaBon rpaHuLbl cepaua;

2 — BblOyxaHue neroyHoro KoHyca no NeBOMY KOHTYpY
cepeyHOn TeHMU;

3 — paclupeHne TeHU BepXHeN Nonon BeHbI;

4 — BbLICOKOE W MaJionoaBUXHOE CTOAHWE Kyrnona auva-
dparmsi;

5 — MHOUNLTPAaTLI NIeroYyHOM TKaHW (KNIMHOBUAHANA TEHb);

6 — OUCKOBUOHLIE aTeNieKkTashl;

7 — obeaHeHwue nero4yHoro pucyHka (mMetogom Bectepmapka)

PucyHok 6. PeHTreHorpagusi opraHoB rpyaHou K/eT-
Ky npu Tpomooambos1nu nNeroyHou aprepumn



PeHTreH

Tabnuua 6

Jlokanuzauusa amoéonum
PentreHonoruye- | CtBon, | [lonesble, |, ..
CKUe U3MeHeHus | MaBHble | CermeHTap- | o
BETBU Hble BETBU (n=106)
(n=296) (n=105)
CumnTom BecTtep-
Mapka 5,2 1.9 B
BbiCOKOe cTogHKNe
Kynona guadparmsl 16.7 14.5 1.7
[Mpu3Haku oCcTporo
NeroyHoro cepaua 15,6 1.9 =
PacwunpeHue KopHen
NEerkux 16,6 3.8 B
lneBpanbHbIA BLINOT 8.1 14,6 15,3
JVCKOBUOHLIE aTe-
NneKTasbl 3.1 7.6 8.2
WHdapkT nerkoro,
WHGapKTHaa NHEB- 17.7 33,3 37,4
MOHUA




*The chest X-ray is frequently abnormal and,
although its findings are usually non-specific
in PE, it is useful for excluding other causes
of dyspnoea or chest pain



OueHKa KnnHnyeckoun sepodatHocTn TIAJIA

*/Ilcnonb3yeTcs TONbKO Y NaumMeHToB De3 LLoKa
UIN TMNOTEH3UM

‘He aBnsieTca MeTtogom NnoaTBepXKAEHUS UK
NCKIoueHnsa amardo3a 1T3J1A

*Heobxoanma TonbKO OS5 aKKypaTHOro
MCMOSIb30BaHUS NOCEaYIOLLErO
anarHoctudeckoro anropmntma (cpasy MC KT
nnun cHavana [-anmep)



Previous PE or DVT

Heart rate 2100 bpm.

Surgery or immobilization within the past four weeks

Haemoptysi

Active cancer

Clinkal signs of DVT

Alornative diagnosis less kel than PE

N/A

N/A

N/A

0-1




KeHeBckagd Lkana

-~

Previous PE or DVT

Heart rate
75-94 bpm
295 bpm.

Surgery or fracture within the past month

Haemoptysis

Active cancer

Unilateral lower limb pain

Pain on lower imb deep venous palpation and unilateral cedema

-l hlIWINININN VW
e e e el o e S

Intermediate 4-10 2-4
High =l 25

PE unkikoly 0-5 0-2
PE likely >6 >3

: beats per minute; DVT = deep vein thrombosis; PE = pulmonary embolism.



*Cpean naymeHToB C HU3KOM BEPOATHOCTbIO TIJIA
B UTOre gnarHoctmpyetca B 10% cny4vyaesn

[1pn cpegHen BepoATHOCTU — B 30%
*[1pn BLICOKOU — B 65%

*90% NauneHToB ¢ anarHoctuposaHHou TIAJIA
HEeBbICOKOIO pUCKa UMenun UCXoaHO HU3KYIO
U cpenHIoo BEPOATHOCTb



L-anmvep

* HyBCTBUTENBHOCTbL 95%
« CneundunyHocTb 50%

* BbicoKkaa gnarHocTnyeckasi LeHHOCTb OTpULlaTeNbHOro
pe3ynbraTa

e Xopowo ucknrovaet TIJIA npu oTpuuaTenbHOM pe3yrnbraTte

[1-nMMep He sABNSIETCA TECTOM MOATBEPXKAEHUSA
nnarHo3la 1T3J1A, a aBngeTca nNuulb
&?OCHOBaHI/IeM nocneaytowero nposeaeHna MC

/Icnonb3yeTca TONbKO Y NauMEHTOB C
npegnonaraemoun T3J1A HEBBICOKOIO pucka npu
HM3KoW/cpeaHen BepoATHOCTU — 30% TaKnx

naumMeHToB UMEKT oTpuuaTenbHbin [-anmep,
ll'l'fl:l MNAADA M A AT |/|nunmrl)||/|lrllr|_ TAINMNAN F\'QE' lﬁf\ W/



To4ka pasgeneHuna onga [-anmepa

*< 500 MKr/n

[1na nauneHTOoB cTapLue 50 neT —
BO3pacT*10 MKr/n



[ToaTBepxkaeHHast n uckntodeHHaa TIJ1A npu
ncrnionb3osaHunn [-gumepa n MC KT npwu
HEBLICOKOW BEPOATHOCTHU

Table 5 Diagnostic yield of various D-dimer assays in excluding acute PE according to outcome studies

PE excluded by D-dimer Three-month
and dlinical probability® thromboembolic risk
n (%) % (95% CI)
Carrier, 2009 Vidas
(me:mlysiS)' L Exc;usion @> 2 > 2246 (40) 0.1 (0.0-0.4)
~ 00—
o SimpliRed 2056 2 797 (39) 0.0 (0.0-0.5)
Leclercq, 2003; ten
Wolde,2004;van Belle, | Tinaquant 3508 21 1123 (32) 0.4 (0.0-1.0)
20069.129.130




MynetucnnpansHaga KT aHrmorpagus

“3onoton ctaHaapT” HEMHBa3NMBHOW AnarHocTukn TAJ1A

UyBCTBUTENBLHOCTL 83%
CneyndunyHoCcTb 96%




BeHTUnaymoHHaa nepdy3noHHas
CUMHTUrpadus

H4A

BeHTunaumsg [lepdy3ung

PucyHok 12



MHBa3nBHas aHrmonynbmMoHorpagus

PucyHok 1. AHrnorpamma: TpomOGbi (YepHble
CTP@JIKU) B 1eroyHol aprepmnm



IxoKapauorpadous

* OXOKI npusHaku neperpyskm n aucyHkumm N>K

*[lpeackasywowjas LEHHOCTb OTPULIATENbHOrO pe3yrbraTta
TONbKO 50% n HopmMmanbHoe IXoKI He ucknrovaet TIAJ1A

*Meperpy3ka u auncpyHkumsa NMNXX moxeTt BCTpeyaTbCA He
TonbKo npu TAJ1A

 PaclunpeHmne 1 HapyLLleHne coKpaTUMOCTM NMPaBOoro Xenygoyka

 HapyweHune cokpaTtnumocTu cBoboaHoun cteHku MX no
CpaBHEHUIO C BepPXYLUKOUN

* Bbicokoe nasneHune B J1A
* Busyanusaumsa TpomM00B B CTBOME U rMaBHbIX BeTBAX J1A



* Echocardiographic examination is not recommended as part of the
diagnostic work-up in haemodynamically stable, normotensive
patients with suspected (nothigh-risk) PE.

*This is in contrast to suspected high risk PE, in which the absence of
echo cardiographic signs of RV overload or dysfunction practically
excludes PE as the cause of haemodynamic instability.

*In the latter case, echocardiography may be of further help in the
differential diagnosis of the cause of shock, by detecting pericardial
tamponade, acute valvular dysfunction, severe global or regional LV
dysfunction, aortic dissection, or hypovolaemia.

* Conversely, in a haemodynamically compromised patient with
suspected PE, unequivocal signs of RV pressure overload and
dysfunc-tion justify emergency reperfusion treatment for PE if
immediate CT angiography is not feasible



KomnpeccnoHHaa BeHO3HaA
yNbTpacoHorpamus

*30% NaumneHToB c BepundunLmnposaHHon TIAJIA
HEe NMEIOT NPU3HaKoB BEHO3HOIo TPOM0bO3a

*BbisiBrneHne npokcumanbHOro Tpombosa
rnmybokmnx BeH no Y3W npm Hannumn
cumnTomoB TOJIA Nno3BoNsIET NOATBEPAUTL
anarHo3 TOJIA 6e3 AonoNMHUTENBHOIO
obcnegoBaHus



OOLWwmnn anropnTm BegeHUs NaLmMeHTOB C
TIJIA



Suspected acute PE
2014 / l BEPOATHOCTb
/ Shock or hypotension®? \
Cpo4yHas HeBbicoKas
I\/IC KT A'r\ IAxoKI /\ BbicoKast
neperpy3|< @ o (HM3¢aﬂ/Cpequq)
<+> [1-nmep
PE = puimonary embolism.
240 o g 15 e ot o o vt R, | (+K
Pel'lep(by3l/lﬂ _ mmnwnmu«mm.
MC KT Al'

Figure 2 Initial risk stratification of acute PE.

TpomMbonusaunc



Suspected PE with shock or hypotension

!

CT angiography immediately available
|
| }
No* Yes
l—l L
Echocardiography
'
RV overload®
|
l l CT anglography '
No Yes —»  aaule  —  CTangiography
‘ ' I
No“ww positive negative
Y : l
Search for other causes ; PE-specific treatment: Search for other causes
of haemodynamic instability | """~ » primary reperfusion of haemodynamic instability

CT = computed tomographic; PE = pulmonary embolism; RV = right ventricular.

Hinchudes the cases in which the patient’s condition is so critical that it only allows bedside diagnostic tests.

bApart from the diagnosis of RY dysfunction, bedside transthoracic echocardiography may. in some cases, directly confirm PE by visualizing mobile thrombi in the right heart
chambers. Ancillary bedside imaging tests inchude transoesophageal echocardiography, which may detect emboll in the pulmonary 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.

“Thrombolysis: alternatively, surgical embolectomy or catheter-directed treatment (Section 5).

‘e 3 Proposed diagnostic algorithm for patients with suspected high-risk PE, i.e. presenting with shock or hypotension.



Suspected PE without shock or hypotension
Assess clinical probability of PE
Clinical judgment or prediction rule*
|
' |
Low/intermedate cinical probabiity High chrcal probability
or PE unkkely or PE likely
D-dimer
; |
!
|
CT angiography CT angiography
|
| } | '
no PE PE confirmed* no PE PE confirmed*
v l l l l
No treatment®
No treatment® Treatment® or investigate further? Treatment®
anmm"'m,“
“Two altermative classification schemes may be used for cinical probability assessment, ie. 2 three-level scheme (clinical probability defined 2s low, intermediate, or high) or 2
two-level scheme (PE unlikaly or PE Maly). When using 2 moderately sensttive assay, D-dimer measurement should be restricted to patients with low dinical probability or a
PE-unlicely chissficavion, while highly sensitive 2ssays may also be used in patients with intermediace clinical probability of PE Note that plasma D-dimer measurement i of lmited
e In suspected PE ocourring in hospitaltzed patients.
“irsatment refors 10 anticoagulation treatment for PE.
<CT angiogram is considered  be dagnostic of PE if it shows PE at the segmental or more prosomal level.
4 case of 2 negavive CT angogram in patients with bugh circal probablity. further nvestigation may be considered before withholding PE-specific reatment

Figure 4 Proposed diagnostic algorithm for patients with suspected not high-risk pulmonary embolism.



Table 6 Validated diagnostic criteria (based on non-invasive tests) for diagnosing PE in patients without shock or

hypotension according to clinical probability
Diagnostic criterion Clinical probability of PE
Low Intermediate | High PE unlikely

PE likely

Exclusion of PE
D-dimer
Negative result, highly sensitive assay
Negative result, moderately sensitive assay
Chest CT angiography
Normal multidetector CT alone
V/Q scan
Normal perfusion lung scan
Non-diagnostic lung scan' and negative proximal CUS
Confirmation of PE
Chest CT anglogram showing at least segmental PE

High probability V/Q scan
CUS showing proximal DVT
+igreen = valid diagnostic critenion (no further testing required); =/red = invalid criterion (further testing mandatory), £ /yellow = controversial criterion (further testing to be

considered).

*Low or intermediate probability lung scan according to the PROPED classification.

CT = computed tomographic; CUS = proximal lower imb venous ultrasonography; DVT = deep vein thrombosis; PE = pulmonary embolism; PPOPED = Prospective
Investigation of Pulmonary Embolism Diagnosis; VAQ scan = ventilation - perfusion scintigram.
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AHTUKOArynaHTb|

* Within this period, acute-phase treatment consists of administering
parenteral anticoagulation (UFH, LMWH or fondaparinux over the first
5-10 days.

* Parenteral heparin should overlap with the initiation of a vitamin K
antagonist (VKA)

* Alternatively, it can be followed by administration of one of the new
oral anticoagulants: dabigatran or edoxaban.

* If rivaroxaban or apixaban is given instead, oral treatment with one of
these agents should be started directly or after a 1-2 day
administration of UFH, LMWH or fondaparinux.

* In this latter case, acute-phase treatment consists of an increased
dose of the oral anticoagulant over the first 3 weeks (for rivaroxaban),
or over the first 7 days (for apixaban).



* In patients with high or intermediate clinical probability for PE
parenteral anticoagulation should be initiated whilst awaiting the
results of diagnostic tests.

* Immediate anticoagulation can be achieved with parenteral
anticoagulants such as intravenous UFH, subcutaneous LMWH, or
subcutaneous fondaparinux.

* LMWH or fondaparinux are preferred over UFH for initial
anticoagulation in PE, as they carry a lower risk of inducing major
bleeding and heparin-induced thrombocytopenia (HIT).



*UFH is recommended for patients in whom primary
reperfusionis considered, as well as for those with
serious renal impairment (creatinine clearance, 30
mL/min), or severe obesity.

*These recommendations are based on the short
half-life of UFH, the ease of monitoring its
anticoagulant effects, and its rapid reversal by
protamine



Table 10 Low molecular weight heparin and
pentasaccharide (fondaparinux) approved for the

treatment of pulmonary embolism

1.0 mg/kg Every 12 hours
Enoxaparin or
1.5 mg/kg® Once daily?
Tinzaparin 175 Ulkg Once aily
100 IU/kg® Every 12 hours®
Dalteparin or
86 IU/kg Every 12 hours
Nadroparin® or
171 Whg Once daily
S mg (body weight <SOkg); |  Once daily
Fondaparinux | 7.5 mg (body weight 50-100 kg);
10 mg (body weight >100 kg)

All regimens admenestered subcutaneously.

IU = international units; LMWH = low molecular weight heparin.

*Once-daily injection of enoxaparin at the dosage of 1.5 mg/kg is approved for
inpatient (hospital) treatment of PE in the United States and in some, but not all,

European countries.

"In cancer patients, dalteparin is given at a dose of 200 /g body weight (maimunm,
18 000 IU) once daity over a period of 1 month, followed by 150 lUfkg once daily for S
months.””® Aftter this period, anticoagulation with a vitamin K antagonist or aLMWH
should be continued indefinitely or until the cancer is considered cured.
“Nadroparin is approved for treatment of PE in some, but not all, European



Web Table 2 Adjustment of unfractionated heparin
dosage based on the aPTT (adapted from ref. 277)

Activated partial Change of dosage
thromboplastin time
<35 seconds (<|.2 times control) | 80 U/kg bolus,

increase infusion rate by

4 Ulkg per hour
35-45 seconds 40 U/kg bolus,
(1.2-1.5 times control) increase infusion rate by

2 Ulkg per hour
46-70 seconds no change
(1.5-2.3 times control)
71-90 seconds reduce infusion rate by
(2.3-3.0 times control) 2 Ulkg per hour
>90 seconds stop infusion for | h, then reduce
(>3.0 times control) infusion rate by 3 U/kg per hour

aPTT = activated partial thromboplastin time; U = units.



AHTaroHucTbl BuTamumHa K

* Oral anticoagulants should be initiated as soon as possible, and
preferably on the same day as the parenteral anticoagulant. VKAs
have been the ‘gold standard’ in oral anticoagulation for more than 50
yvears and warfarin, acenocoumarol, phenprocoumon, phenindione
and flunidione remain the predominant anticoagulants prescribed for
PE.

* Anticoagulation with UFH, LMWH, or fondaparinux should be
continued for at least 5 days and until the international normalized
ratio (INR) has been 2.0-3.0 for two consecutive days. Warfarin can
be started at a dose of 10 mg in younger (e.g., 60 years of age),
otherwise healthy outpatients, and at a dose of 5 mg in older patients
and in those who are hospitalized. The daily dose is adjusted
according to the INR over the next 5—-7 days, aiming for an INR level of
2.0-3.0.



Web Table3 Approved thrombolytic regimens for
pulmonary embolism

Streptokinase | 250 000 IU as a loading dose over 30 minutes,
followed by 100 000 IU/h over 12-24 hours

Accelerated regimen: |.5 million IU over 2 hours
Urokinase 4400 |U/kg as a loading dose over 10 min, followed
by 4400 |U/g per hour over 12-24 hours
Accelerated regimen: 3 million IU over 2 hours

rtPA 100 mg over 2 hours; or
0.6 mg/kg over |5 minutes (maximum dose 50 mg)

IU = international units; rtPA — recombinant tissue plasminogen activator.



Web Table 4 Contraindications to thrombolytic
therapy (adapted from ref. 312)

Absolute contraindications:*

Haemorrhagic stroke or stroke of unknown origin at any time
Ischaemic stroke in the preceding 6 months

Central nervous system damage or neoplasms

Recent major trauma/surgery/head injury in the preceding 3 weeks
Gastrointestinal bleeding within the last month

Known bleeding risk

Relati indicati

* Transient ischaemic attack in the preceding 6 months

* Oral anticoagulant therapy

* Pregnancy, or within one week postpartum

* Non-compressible puncture site

* Traumatic resuscitation

* Refractory hypertension (systolic blood pressure >80 mm Hg)
* Advanced liver disease

* Infective endocarditis

* Active peptic ulcer

*Absolute contraindications to thrombolysis might become relative in a patient with
immediately life-threatening high-risk PE.



