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Ertidnuioloyia

Entimtwon VTE: 1-2/1000 KuAoE&Lg

X4-6 o€ oY€on He MN-€YKUOUC YUVOLKEC (dlac nAkiog

ATIO TIC MPWTEC ALTLEC UNTPLKNAC BvnToTNTOC OTLC
QVETTUYMEVEC XwpPeC (1.1/100.000 kKunoEeLg)

Case fatality rate ywa NE : 2%

O kivouvoc avéavel otadloka Kol Kopudwvetal otn Aoxeia
(6w)

ErtunpooBetol RF: totopkd BpouPwonc, Bpoufodiiice, IVF,
naxvoapkia, nAtkia > 35, cuvvoonpoOTNTEC, KOLOAPLKN

A systematic review and meta-analysis of the epidemiology and burden
of venous thromboembolism among pregnant women

Georgia Kourlaba ®, John Relakis °*, Stathis Kontodimas €, Majbrit V. Holm ¢, Nikos Maniadakis °

Int J Gynaecol Obstet. 2016 Jan;132(1):4-10



THE LANCET

SEMINAR | VOLU!

Pulmonary embolism in pregnancy

2. E » Michael Paidas, MD « Hanan Khalil, MD « Prof Karen Rosene-Montella, MD

Stasis
- Compression ofliac veins VTE: 80% DVT, 20% PE
« Right iliac artery over left

iliacvein DVT: 85% AP

« Gravid uterus

« Hormonally mediated vein dilation
« Immobilisation

Vascular damage
«Vascular compression at delivery
« Assisted or operative delivery

Hypercoagulable blood

+ TProcoagulant factors
T Fibrinogen, TfactorV, IX, X,
and Vill concentrations

« LAnticoagulant activity
1 Protein S concentration and
T activated protein C resistance

+ | Fibrinolytic activity . .
TPAI1 and TPAI2 activity and H UTTEPTINKTLKOTATA artoapottntn
L tPA activity $uown npooappoyn ya tnv

=more thrombin generation . Y i
sless dot dissolution OLLLOOTOON KATA TOV TOKETO.

Figure 1: Virchow’s triad in pregnancy



Alayvwon

— AVormvola uropel va urtdpyouv

_ Tayukapdia - bUGCLOAOYLKA KATA TNV
KUnon

— OwNpaTo KATW AKPWV -
* AUOXEPNC N ATTOCTOAN TOU KALWVLKOU LattpoU yla TNV
aéloAoynon TS KAWLKNC ELKOVALC.
e XapnAoc o erumoAacpoc tne MNE otic eykvouc mou
eAEyxOnKav (<amo to yeviko mAnbuopo) — 4.1 vs 12.4%
Kline JA et al, Acad Emerg Med. 2014 Sep;21(9):949-59

* MeypLpoodata mARPNC amovacio odnylwv yLa
clinical prediction rules, d-dimers.



Table 1

Guideline summary on clinical prediction rules for suspected PE in pregnancy.

Guideline

Recommendation

Working Group in Women's Health the Sodety of Thrombosis and
Haemostasis (GTH 2016)
Royal College of Obstetridan and Gynecologist (RCOG 2015)

European Society of Cardiclogy ( ESC 2014)
Sodety of Obstetricians and Gynecologist of Canada (SOGC 2014)

Mo recomme ndation

“Clinicians should be aware that, at present, there is no evidence to support the use of pretest
probability assessment in the management of acute VTE in pregnancy.” (Grade A
recommendation )

No recommendation

“Meirher D-dimer alone nor clinical prediction rules should be used to rule out VIE in

pregnant women wit hout objective testing.” (Class D recommendation)

Australia and New Zealand Guidelines (ANZ), endorsed by ASTH & SOMANZ No recommendation

(2012)

American Thoracic Society,/Sodety of Thoradc Radiology (ATS/STR2011)

European Association of Nuclear Medicine (EANM 2009)

Mo recomme ndation
No recommendation

Table 2
Guideline summary on D-dimer testing for suspected PE in pregnancy.

Guideline

Recommendation

Working Group in Women's Health the Society of Thrombosis and
Haemaostasis (GTH 2016)
Royal College of Obstetrician and Gynecologist (RCOG 2015)

European Society of Cardiology (ESC 2014)

Society of Obstetricians and Gynecologist of Canada (50GC 2014)

Australia and New Zealand Guidelines (ANZ), endorsed by ASTH & SOMANZ
(2012)

American Thoracic Society/Society of Thoracic Radiology (ATS/STR 2011)

European Association of Nuclear Medicine (EANM 2009

“Using the conventional reference ranges of non-pregnant individuals, a normal D-dimer test

excludes WTE with the same likelihood in pregnant women.”

*D-dimer testing should not be performed in the investigation of acute VTE in pregnancy.”
(Grade D recommendation)

“D-dimer measurement may be performed in order to avoid unnecessary irradiation, as a
negative result has a similar clinical significance as in non-pregnant patients.” (Class b
recommendation)

“Meither D-dimer alone nor clinical prediction rules should be used torule out VTE in pregnant
women without objective testing.” (Class D recommendation)

Mo recommendation

“In pregnant women with suspected PE, we suggest that D-dimer not be used to exclude PE.”
(Weak recommendation )
Mo recommendation

Guidance for the diagnosis of pulmonary embolism during pregnancy:
Consensus and controversies

T. Wan et al. / Thrombosis Research 157 (2017) 23-28



Suspicion of PE

Leg symptoms

Positive

Treat for
PE

No filling

dafects Positive

Q scan followed by V scan
ifneeded

Low to Mismatched
intermediate perfusion
probability defect

Low clinical High clinical
suspicion suspicion

Fig. 1. Diagnostic approach to suspected PE in pregnancy. MDCT, multidetector computed tomography.

Pregnancy and Pulmonary &
Embolism

Christopher Deeb Dado, MD®, Andrew Tobias Levinson, Mb, MPH®, Ghada Bourjeily, MD"

Clin Chest Med 39 (2018) 525-537



Revised Geneva + d-dimers

* 395 pts
* 7.1% had PE
* 2% positive CUS

 CTPA was avoided in 11.6%
* No event at follow-up

Variable
Age 65 years or over
Previous DWVT or PE
Surgery or fracture within 1 month
Active malignant condition
Unilateral lower limb pain
Hemoptysis
Heart rate 75 to 94 beats per minute
Heart rate 95 or more beats per minute

Pain on deep palpation of lower limb and unilateral edema

Score

b

F SV By B S L T S I S A

Pregnant woman with clinically
suspected PE

E

Pretest probability assessment
(revised Geneva score)
[

¥ v
| Low/intermediate | High
v
D-dimer test

Negative

A

No PE

o]
| Negative ‘ | Inconclusive |
]

¥
[Positive | |
Bilateral leg
Ccus

¥
Positive

CTPA
¥

¥

v

v
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Annals of Internal Medicine ORIGINAL RESEARCH

Diagnosis of Pulmonary Embolism During Pregnancy
A Multicenter Prospective Management Outcome Study

Marc Rig hini, MD; Helia Robert-Ebadi, MD; Antoine Elias, MD, PhD; Olivier Sanchez MD, PhD; Emmanuelle Le Moigne, MD;
Jeannot Schmidt, MD; Catherine Le Gall, MD; Jacques Cornuz, MD, PhD; Drahomir Aujesky, MD, MSc; Pierre-Marie Roy, MD, PhD;
Céline Chauleur, MD, PhD; Olivier T. Rutsch MD; Pierre-Al dre Poletti, MD; and Grégoire Le Gal, MD, PhD; for the

CT-PE-Pregnancy Group*




Artemis study

Suspected acute pulmonary embolism
in a pregnant patient

l

Order p-dimer test and assess presence
of the three YEARS criteria:
1. Clinical signs of deep-vein thrombosis
2. Hemoptysis
3. Pulmonary embolism as the most
likely diagnosis

o

A

498 pts

Clinical signs of
deep-vein thrombosis

Y

Compression ultrasonography
of symptomatic leg

——=| compression

Y

Normal compression
ultrasonography

4 DVT

Abnormal

ultrasonography

|

Initiate
anticoagulant
treatment

Pregnancy-Adapted YEARS Algorithm for
Diagnosis of Suspected Pulmonary Embolism

L.M. van der Pol, C. Tromeur, .M. Bistervels, F. Ni Ainle, T. van Bemmel,

L. Bertoletti, F. Couturaud, Y.P.A. van Dooren, A. Elias, L.M. Faber,
H.M.A. Hofstee, T. van der Hulle, M.J.H.A. Kruip, M. Maignan, A.T.A. Mairuhu,
S. Middeldorp, M. Nijkeuter, P.-M. Roy, O. Sanchez, J. Schmidt, M. ten Wolde,

F.A. Klok, and M.V. Huisman, for the Artemis Study Investigators*

N Engl ]| Med 2019;380:1139-49.



Artemis study

164, 1 DVT at follow-up

i I

:

/N

:

Mo YEARS criteria and
p-dimer <1000 ng/ml

Mo YEARS criteria and
p-dimer =1000 ng/m|

One to three YEARS criteria
and p-dimer <500 ng/ml

One to three YEARS criteria
and p-dimer =500 ng/ml

|

|

|

|

Pulmonary embolism ruled out
Withhold anticoagulant

\ treatment

164, 1 DVT at
follow-up

Perform CT pulmonary
angiography
Initiate anticoagulant
treatment if CT pulmonary
angiography indicates
pulmonary embolism

e

Pulmonary embolism ruled out
Withhold anticoagulant
treatment

88,1 PE

N4

31, no events

Perform CT pulmonary
angiography
Initiate anticoagulant
treatment if CT pulmonary
angiography indicates
pulmonary embolism

211,15 PE




Artemis study

Table 2. Primary and Secondary Outcomes.*

Variable

Pulmonary embolism confirmed at baseline
No./total no.
% (95% Cl)

Diagnosis of VTE during follow-up in patients
who did not have VTE at baseline

No./total no.
% (95% Cl)

All Patients
(N=498)

20/498%
4.0 (2.6-6.1)

1/477§

0.21 (0.04-1.2)

Patients Who Did Not Have
Deep-Vein Thrombosis at Baseline

CT Pulmonary
Angiography
Not Indicated

0/195
0 (0.0-2.0)

1/195

0.51 (0.09-2.9) |

CT Pulmonary
Angiography
Indicated

16/299
5.4 (3.3-8.5)

0/283
0 (0.00-1.4)

*4% had PE

1 patient had popliteal DVT at follow-up (0.20%), no PE

*CTPA was avoided in 39%




Artemis study

Table 3. Study Outcomes, According to Trimester of Pregnancy.

First Trimester Second Trimester Third Trimester
Variable (N=74) (N=193) (N=231)
Pulmonary embolism confirmed at baseline
No./total no. 5/74 8/193 7/231
% (95% CI) 6.8 (2.9-15) 4.2 (2.1-8.0) 3.0 (1.5-6.1)
CT pulmonary angiography not indicated*
No./total no. 48/74 89/193 4/231
% (95% ClI) l54-75) 46 (39-53) 26-38)
Diagnosis of VTE during follow-upt
No./total no. ' 0 1/176 0
% (95% Cl) 057 (0.1-3.2)
~Median o-dimer level (IQR) — ng/ml 505 (292-963) 730 (505-1260) 1120 (38181718

\

_— e




Recommendations

Diagnosis

Formal diagnostic assessment with validated
methods is recommended if PE is suspected dur-
ing pregnancy or in the post-partum period, 33?1
D-dimer measurement and clinical prediction
rules should be considered to rule out PE during

pregnancy or the post-partum |::-t=:-rir::vr:I.3’m:w1

Class® Level®

| EY

@ESC ESC GUIDELINES
European Heart journal (2019) 00, 161 sc
European Soci
of Cardiology

X L5880,
ety doi10,109 ¥ eurheargjlehz405 N @";

2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
pulmonary embolism of the European Society of Cardiology (ESC)



Yriepnxoypapnuo KOTw AKPWV

2UXVA N pwtn €€€taocn Aoyw EAAeLpnC akTwvoBoAiog
Xwpic ovpmtwpata/onpeio DVT, pikpn SlayvwoTikn
aéla (<2% Betka amoteAeopata)

Entl BetikoV amoteAeopatoc Sivou e aywyn Ko
Kavoupe otadlomoinon kwvéuvou ME.

Entl apvntikou Kot vrtoiog yia DVT enavaAappfavw
(3 kot 7 nu) N MR pAeBoypadia (avadetkvuel Ko
rnueAkn DVT).

@ ESC ~ European Heart Journal (2018) 39, 3165-3241 ESC GUIDELINES
European Society doi10.1093/eurheartj/ehy340
of Cardiology

2018 ESC Guidelines for the management of
cardiovascular diseases during pregnancy



CTPA vs V/Q

E€€taon ekAoync o pn ducloAoyLkn aktvoypodia
MAnpodopel yia eVOAAAKTLKEC HLOYVWOELC

Audotepa aocdain ylo To Kunuo

To apvnTkoO amoteleopa aaopaAec yia armokAelopo ME
Mopopolo cuxvotTNTa N SLAYVWOTIKWY EEETACEWV

> 8.9 vs 9-1%; 991 ptS ME 4.8%PE Survey of UK imaging practice for the

> 12 VS 14% Computed tomography pulmonary angiography

investigation of pulmonary embolism in
pregnancy

Armstrong L et al Clin Radiol. 2017

versus ventilation-perfusion lung scanning
for diagnosing pulmonary embolism during
pregnancy: a systematic review and
meta-analysis

ile Tromeur,*** Liselotte M. van der Pol,** Pierre-Yves Le Roux,® Yvonne

Ende-Verhaar,' Plerre-Yves Salaun,” Christophe Lerayer,** Francis Couturaud,™
f nno V. Huisman® and Frederikus A. Klok*

Haematologica 2019
Volume 104(1):176-188



Aoon aktwofoAiac oe epBpuvo/unteEpa
AodaAnc doon epBpuou < 50-100mSv

Table 12 Estimated amounts of radiation absorbed in
procedures used to diagnose pulmonary embolism (basec
on various references’">*7*"%)

Test Estimated Estimated maternal
foetal radiation radiation exposure
exposure to breast tissue
(mGy)® (mGy)*
Chest X- <0.01 <0.1
& _ ror . MeyaAutepn aktvoBoAia yLa Toug Hootoug
Perfusion lung scan with NG UNTEPAC WOTAGO TTOAD piKpR avénon
technetium-99m- Kwwéuvou yia Ca paotov (1.0003-1.0007) —
labelled albumin NPWTOKoAAo low-dose.
Low dose: ~40 MBq 0.02-0.20
High dose: ~200 MBq 0.20-0.60
Ventilation lung scan 0.10-0.30 <0.01

CTPA 0.05-0.5



SUSPECTED PE DURING PREGNANCY

High pretest probability, or intermediate/low
probability and positive D-dimer result

IK Anticoagulate with LMWH ]

* Chest X-ray?
* Compression proximal duplex ultrasound,
if symptoms or signs suggestive of DVTP

Proximal DVT not present

Proximal
DVT present

\j

y
SPECIFIC INVESTIGATION FOR PE

* If chest X-ray normal => CTPA or perfusion lung scan
* If chest X-ray abnormal® => CTPA®

i Negative Indeterminate or positive
4

Negative Review by radiologist or

nuclear physician
experienced in diagnosis
of PE in pregnancy

PE ruled out

i Positive

-

AN

+ Continue with LMWH at therapeutic dosed

* Assess PE severity and the risk of early death®

* Refer to multidisciplinary team with experience of PE management in pregnancy

* Provide plan to guide management of pregnancy, labour and delivery, postnatal and future care

j

©ESC 2019



Oeparneia

6W LLETA TOV TOKETO Kall > 3 LAVEC CUVOALKA
Konon: LMWH,UFH

OnAaocpoc: LMWH, koupapvika

UFH:o€ high-risk epBoAn

NOACs: avtevdeikvuvtal o kUnon Ko Aoxeia!
LMWH:

Aev damepvad tov mAakouvta, SV EKKPLVETAL OTO HNTPLKO YA
Alyotepo HIT, ooteonopwon cuykpltika pe UFH
Bepareia ekAoyn¢ Katd TNV KUNoN

doon avaloya pe to PAPOoc KAaTA TNV Evapén tnc kunonc (early
pregnancy weight)

Monitoring anti- Xa o€ umotpor, akpaiot CWHOTIKA Bapn, vebpLki

QVETIAPKELQL S

2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
pulmonary embolism of the European Society of Cardiology (ESC)



Oepaneia- MAAVO TOKETOU

In women on therapeutic LMVWH, planned delivery should be considered at around 39 weeks to avoid the risk of spontaneous la

labour while fully anticoagulated (LMWH is only partially reversed with protamine).*'®

In high-risk women, it is recommended to convert LMWH to UFH at least 36 h prior to delivery and stop the UFH infusion
4—6 h prior to anticipated delivery. aPTT should be normal before regional anaesthesia.”

In low-risk women on therapeutic LMWH, induction or caesarean section is recommended to be performed 24 h after the last
dose of LMWH.*

Insertion of a spinal or epidural needle is not rec-

ommended, unless >24 h have passed since the C
last therapeutic dose of LMWH.
Administration of LMWH is not recom-
mended within 4 h of removal of an epidural C
catheter.
©ESE ot - GUIDE._FZ;‘S_ @ Er;?:eg oo E:L:ge:gg;iry:vg:l’;zﬂ;) 39, 3165-3241 ESC GUIDELINES

2019 ESC Guidelines for the diagnosis and of Cardiclogy

management of acute pulmonary embolism
developed in collaboration with the European

Respiratory Society (ERS) - -
The Task Force for the diagnosis and management of acute 20 1 8 ESC G u Idell nes for the management Of
cardiovascular diseases during pregnancy

pulmonary embolism of the European Society of Cardiology (ESC)



Evkupoouvn kot BpopoAuvon

Ye atpoduvapuikn aotaBela (high-risk PE)
MeyaAUtepoc KivOuvoc alpoppayiLoc LLETA TOV

TOKETO/KALOAPLKN OE OUYKPLON UE TNV KUNON

Fig. 2. Outcomes associat
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n=10/57

rtPA dev dlamepva mAakouvia

Thrombolysis or surgical embolectomy should

be considered for pregnant women with high- lla C

risk PE.**

n=13/37

n=6/50

+

Maternal death* Major bleeding Major bleeding Preterm delivery  Fetal death

ed

with

(antepartum) (postpartum)

the use of thrombolysis for pulmonary embolism (PE) in

pregnancy and the postpartum period.

Treatment options for severe pulmonary embolism during
pregnancy and the postpartum period: a systematic review

G. MARTILLOTTI,* F. BOEHLEN,T H. ROBERT-EBADI,t N. JASTROW,* M RIGHINI{ and

M. BLONDONY
I Thromb Haemost 2017; 15: 1942-50.



[MpoduAaén

e Ye umtoBonBolpevn avamnopaywyrn HLOvVo av
emloupPel coBopod cuvOpouo UTEPSLEYEPONG
woBnKwv.

e Ye wotoplko VTE Sivw npoduAaén kata tn Aoxela
KOlL KOTA TNV KUNon e tnv e€aipeon tnhe VTE amo
LOXUPOUC, TtapoOLKOUC, LN OPUOVLIKOUC
rnapayovteg Kivbuvou (katayua, x/o).

* lowc amnattettal evélapeon 6oon (my
evoéarmapivn 60mg), Kuplwc kata tn Aoxeia,
avapevovtal dedopeval.

€ blood advances

American Society of Hematology 2018 guidelines for management of
venous thromboembolism: venous thromboembolism in the context
of pregnancy



AvTLIdWoPOALUTLOLKO cUVOPOO Kol KUNon

Me LoTtopLko BpopuBwaonc
»VKA— LMWH Bgparmneutiki + Aspirin

* XwpLc Lotoplko BpouPBwaonc
» LMWH npoduAaktikni + Aspirin

ANTITHROMBOTIC THERAI
VTE, Thrombophilia, Antithrombotic
Therapy, and Pregnancy
Antithrombotic Therapy and Prevention of Thrombosis.
9th ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines
M B ., MDCM; Tan A. c W) ch; Sa k Middeldorp, MD, PhDD;
rabulos, MD;

Supplement
P GUIDELINES

S, 9TH ED: AC

Sha
Dac f nstra, Ihamﬂ)
” OI( Vanduvik, MD, ”D

I



OpopuBodiiiec kat NMpodpuAaén
S e nosla

Etepol yla Leiden n
ntpoBpopuBivn
Zuvbuaopevn etepol

Movo enti Betikov

. OLKOYEVELAKOU
Opol yia Leiden = LGTOPIKOD
B¢
ST e poppwong
npoBpopfivn

EMewn mpwt S

EMewpn mpwt C

9 | | %44 |

I
I
s
3
3

EAeWpn
avtiBpopuivng
, ) , , CLINICAL GUIDELINES € blood advances
*AvaAoya LE OLKOYEVELOKO LOTOPLKO BpouBwong
*AcBeveic ouotdoelg: conditional recommendation, very American Society of Hematology 2018 guidelines for management of

venous thromboembolism: venous thromboembolism in the context

low certainty in evidence about effects of pregnancy



OpopuBodiAia koL Kunon

Table 3. Incidence (absolute risk) of venous thromboembolism in pregnancy and puerperium associated with thrombophilic risk factors

Probability of thrombosis during

pregnancy and puerperium* <35 years
(basic risk 1:741)

Probability of thrombesis during
pregnancy and puerperium* =35 years
(basic risk 1:483)

Coagulation defect Yo 95% ClI % 95% CI
Genetic defectst
FVL heterozygous 0.5 0.23-0.72 07 0.35-1.11
FVL homozygous 2.2 0.0-9.9 34 0.0-14.87
Prothrombin G20210A heterozygous 0.4 0.01-0.78 06 0.02-1.20
FVL and prothrombin G20210A (compound 8.5 0-21.92 8.2 0.0-31.97
heterozygous)
Antithrombin deficiency (activity)
Mild deficiency (cutoff <90%) 0.2 0.05-0.32 0.3 0.07-0.50
Severe deficiency (cutoff <<60%) 6.1 0.0-68.16 9.0 0.0-98.4
Protein C deficiency (activity)
Mild deficiency (cutoff <76%) 0.3 0.05-0.53 0.4 0.077-0.80
Severe deficiency (cutoff <50%) 0.7 0.0-2.90 1.1 0.0-4.43
Protein 5 deficiency (activity)
Mild deficiency (cutoff <56%) 0.3 0.0-0.66 0.5 0.0-1.01
Severe deficiency (cutoff <40%) 0.7 0.0-2.14 1.0 0.0-3.26
Free protein S deficiency (concentration)
Mild deficiency (cutoff <57%) 0.3 0.03-0.61 0.5 0.04-0.93
Severe deficiency (cutoff <40%) 1.0 0.0-3.03 1.5 0.0-4.81

Hereditary risk factors for thrombophilia and probability of venous
thromboembolism during pregnancy and the puerperium

Andrea Gerhardt, Rudiger E. Scharf, lan A. Greer, and Rainer B. Zotz

Blood 2016 128:2343-2349; doi: https://doi.org/10.1182/blood-2016-03-703728



uvoyilovtac

AlLayvwoTLkn ipooTiedacn pexpl emBepaiwong n
artokAelopou MNE

CTPA kat V/Q aocdaln ya EpBpuo kat pntepa

Weight-adjusted LMWH n Bepamneia ekAoyng
KOTAL TNV KUNoN

Oxt NOACs

[MAdvo Beparmelag - TOKETOU

MpodvAaén pe LMWH oe otopko VTE n coPapeg
BpouPodLAiec



Euyaplotw ylo TNV mpoooxn oog



