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H TTE ka1 n EB®O (DVT) amoteAoUv eKANAWOEIC HIAC
VOOGOAOYIKNC ovTOTNTAC TG PAEPIKAG OpouPocuPoAiKAC
voaou (VTD)

> 90% T1a ‘epPpoAa mpoépxovTal amd TIC eV Tw PAOel
PAEPEC TNG TTUEAOU KaAI KATW AKPWV.

H evophvwan Bpoppou evroc ThE KUpIAG TTVEULOVIKAG
apThpid¢ A KAAOWV TNGC. 2TtavioTEPd ETTPOKEITO Yid
L evopAvwon dAAou UAIkoU (AiTroug -aépa).

PULMONARY

EMBOLUS




ACUUTITWHATIKOI aoBeveic
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Tuxaio gupnpa _ -
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EnidnpioAoyika oroixeia TnG vooou

——

H TTE civai n Tpitn wo ouxvn aitia kapdiayyeiakol ouvdpoHou

H eTnoia ewintwon tngc TTE :  39-115 /100 000
H eTnoia eninTwon tng DVT: 53-162 /100 000
>300 000 Oavartouc kaOe xpovo otic HIMA

H DVT : 8 popéc mio ouxvh oc dtopa > 80 xpovwv
H ouxvotnTta epgdviong tng TIE audveTal pe To épaopa Twyv |
XPOVWV. —

’ 8,5 8ic__umoAoyiCovral Ta £€0da yia TNV AVTIHETWTION
n¢ TTE otnv Euvpwnn.

R

Global burden of thrombosis: epidemiologic aspects.

Circ Res 2016;118:134071347



Predisposing factors for venous thromboembolism

Strong risk factors (odds ratio >10)
Fracture of lower limb

Hospitalization for heart failure or atrial fibrillation/flutter (within previous 3 months)

Hip or knee replacement

Major trauma

Myocardial infarction (within previous 3 months)

Previous venous thromboembolism

Spinal cord injury
Moderate risk factors (odds ratio 2-9)
Arthroscopic knee surgery

Auto-immune diseases

Blood transfusion

Central venous lines

Chemotherapy

Congestive heart or respiratory failure

Erythropoiesis-stimulating agents
Hormone replacement therapy (depends on formulation) @

In vitro fertilization

EUROPEAN
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Predisposing factors for VTE (cont’d)

Infection (specifically pneumonia, urinary tract infection and HIV)

Inflammatory bowel disease

Cancer (highest risk in metastatic disease)

Oral contraceptive therapy

Paralytic stroke

Postpartum period

Superficial vein thrombosis

Thrombophilia

Weak risk factors (odds ratio <2)

Bed rest >3 days

Diabetes mellitus

Hypertension

Immobility due to sitting (e.g. prolonged car or air travel)

Increasing age

Laparoscopic surgery (e.g. cholecystectomy)

Obesity

Pregnancy

Varicose veins

g www.escardio.org/guidelines art Journal (2014):doi:10.1093/eurheartjlehu283
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What is new in the ESCARDIO Guidelines 2019?

—— D-dimer cut-off values adjusted for age or clinical probability can

be used as an alternative to the fixed cut-off value.

Updated information is provided on the radiation dosage when
using CTPA and a lung scan to diagnose PE

Risk assessment
A clear definition of haemodynamic instability and high-risk PE is

‘provided.

PE in pregnancy

A dedicated diagnostic algorithm is proposed for suspected PE in
pregnancy

Updated information is provided on radiation absorption related to
procedures used for diagnosing PE in pregnancy.

e




Aiayvwon TT

t 7 - | .

= O KAIVIKOG 1aTpO¢ uttoyidleTal ToAU Trio eUKoAa Tnv TTE
(maykoapiwg) Adyw Tng guaigBntomoinong yia tTnv VTE kai Tng
gUKoANG 01aBe0IudTNTAC TWV PN ETTEUPATIKWY O1AYVWOTIKWY
HeBOdwv.

Ta TeAeuTaia xpovia otnv B. Apepiki n TTE emipepaiwveral povo oto
5% Twv acOevwv Tou umtopdArovTal oe £Aeyxo yia TTE.

To 1980 n TTE emipepaiwvéTav oto B0% Twv acOevwy pe utoyia
TTE.
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1. KAIVIKA €1kéva NV 4 —
2. ACioAdynon Tng KAIvikng mBavéTtnTtag (pre test
propability)

. O pohoc Twv d-dimers
. ATIEIKOVIOTIKEC €€ E€TAOEIC
. 2TpdThyikA didyvwaonc.




1.KAvikn oupgwTwpatoAoyia

AUomvoia

TTAcupITIKO Bwpakiké ‘aAyog
Brixag

Yo 1pocidiko Bwpakikd dAyoc .
TTupeTocg

AlloTTTUGN

2. UYKOTIN

MovomAcupo dAyo¢ KATW AKpou

2upmtwpata DVT (povomAeupo oidnpa KATw dkpou)




Assessment of pre-test probability
Wells score

ci

Simpiified version

Clinical prediction rules for pulmonary embolism

A
4]

Previous PE or DVT “
Heart rate 2100 b.p.m. “
Surgery or immobilization within the past 4 weeks “
Haemoptysis “
Active cancer _
Clinical signs of DVT
Alternative diagnosis less likely than PE
Clinical probability
Three-level score
Low

Intermediate

Two-level score
PE unlikely
PE likely

I\
N

EUROPEAN
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Assessment of pre-test probability (cont’d)

d DIed U = @ [J J d = ele J

ical dec 0 Uile PO [S

Revised Geneva score Original version | Simplified version
Previous DVT or PE 3 1

Heart rate
75-94 b.p.m.
295 b.p.m.

Surgery or fracture within the past month
Haemoptysis

Active cancer

Unilateral lower limb pain

Pain on lower limb deep venous palpation and
unilateral oedema

Age >65 years
Clinical probability
Three-level score

Low 0-3 0-1

Intermediate 4-10 2-4
High =11 25

Two-level score

PE unlikely 0-5 0-2
PE likely 26 23 D

EUROPEAN
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Three levels classification : low / medium / high clinical
probability for PE or two levels classification : unlikely / likely

| PE is confirmed in 10% of Low clinical probability
-~ PE s confirmed in 30% of Medium clinical probability
PE is confirmed in 65% of High clinical probability

PE is confirmed in 12 % of unlikely
PE is confirmed in 30% of likely.




Pulmonary Embolism Rule-out Criteria (PERC) were developed

for emergency department patients with the purpose of
selecting, on
clinical grounds, patients whose likelihood of having PE is so low
that
diagnostic workup should not even be initiated.

age < 50 years safe exclusion of PE in patients with
pulse < 100 beats per minute low clinical probability who, in addition,
Sa0 2 >94% met all criteria of the PERC rule.

no unilateral leg swelling -

no haemoptysis

no recent trauma or surgery
no history of VTE

no oral hormone use

The risk of DVT in patients with low or intermediate possibility for
PE ,who were untreated, was <1%



3.0 poAoc Twv D-dimers

N —— - e

o EuaioOnoia ?

Eivai mpoiévTa amodopung Tou Alc'upopeg péBodoi afioAdynong.
Tvwdoug. (rapid elisa, latex, simply red)

Movo oe aoOeveic xapnAou n evdiapeoou
KivdUvou yia TTE.

’ Mévo n péBodog pe rapid elisa pmopei va amokAcioel Tnv OTTE oe aoBeveig
xapnAoU K evdidusoou KivéUvou yia TTE.



" The secifia:ry of D-dimer in suspéé‘réd PE decreases =
steadily with age to ~10% in patients >80 years of

MeAETN pe

age. 3346 aoOeveig

(age x 10 pg/L, for patients aged >50 years)

The use of age-adjusted cut-offs may improve the
performance of D-dimer testing in the elderly.

Among the 766 patients who were >75 years of age, 673 had a non-high
clinical probability. Use of the age-adjusted (instead of the ‘standard’ 500

Hg/L) D-dimer cut-off increased the number of patients in whom PE could
be excluded from 6.4% to 30%,without additional false-negative

findings.

Age-adjusted D-dimer cutoff levels to rule out pulmonary embolism: the ADJUST-PE
study.JAMA 2014;311:1117?1124.



YEARS' clinical decision rule: Guidelines 2019

o Three clinical items of the "Wells score” : signs of DVT,
B haemoptysis, and PE more likely than an alternative _—
diagnosis—plus D-dimer concentrations.

PE was considered to be excluded in patients without
clinical items and D-dimer levels <1000 ng/mL

or in patients with
one or more clinical items and D-dimer levels <500 ng/mL

Of the 2946 patients (85%) in whom PE was ruled out at baseline and
who were left untreated, 18 were diagnosed with symptomatic VTE
during the 3 month follow-up. CTPA was avoided in 48% of the
included patients using this algorithm, compared to 34% if the Wells
rule and a fixed D-dimer threshold of 500 ng/ml would have been
applied.

Simplified diagnhostic management of suspected pulmonary embolism (the YEARS study): a
prospective, multicentre, cohort study.
Lancet 2017;390:289?7297.

——



Initial risk stratification of acute PE

r iSuspecited acute PE

|
| Shockor hypotension®? |

5

a Defined as systolic blood pressure <90 mmHg, or a systolic pressure drop by 240 mmHg, for =15 minutes,
if not caused by new-onset arrhythmia, hypovolaemia, or sepsis.

b Based on the estimated PE-related in-hospital or 30-day mortality. - @

EUROPEAN

www.escardio.org/guidelines Journal (2014):d0i:10.1093/eurheartjlehu283 SociETY OF
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Definition of haemodynamic instability, which delineates acute
high-risk pulmonary embolism

Guidelines 2019

e

(1) Cardiac arrest
Need for cardiopulmonary resuscitation

(2) Obstructive shock

Systolic BP < 90 mmHg or vasopressors required

to achieve a BP >_90 mmHg despite adequate

filling status

end organ hypoperfusion (altered mental status; cold,
clammy skin; oliguria/anuria; increased serum lactate)

(3) Persistent hypotension

Systolic BP < 90 mmHg or systolic BP drop >40
mmHg, lasting longer than 15 min and not caused by
new-onset arrhythmia, hypovolaemia, or sepsis




Suspected PE in a patient with haemodynamic instability

)

[ Bedside TTEP

)

( RV dysfunction?® )

O\r»

Yes

v

CTPA

I
Negative

|

No Yes
CTPA immediately available
and feasible?
|
[ |
Nod
|
Positive
Y
Search for other causes of Ly Treatment of
shock or instability high-risk PE?

!

Search for other causes of
shock or instability

)

ESC 2019




Suspected PE in a patient without haemodynamic instability2

Assess clinical probability of PE
Clinical judgement or prediction ruleP

L\ |
Low or intermediate clinical probability, High clinical probability
or PE unlikely or PE likely

'

[ D-dimer test )
|

v \

Negative Positive
} '
[ CTPA ] [ CTPA ]
! ! Y v
No PE PE confirmed® No PE PE confirmedd
'R | |
[ No treatment® ] [ Treatment© ] No treatment® [ Treatment© ]
or investigate
further®

OESC 2019
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Validated Diagnostic Test AiaBeoipéTnra CTPA 10-50mGY
ESC quidelines 2019 BCAN 0.28mGY \

Jl1°V

First line imaging
in pregnant and
younger patients.

In patients with
Severe renal impairment
and iodinated allergy!!

A V/Q scan indicating a high probability of PE provides sufficient

evidence for the initiation of treatment but a low probability scan does
not rule out PE - further diagnostic tests may be required




2ZTIINOHPOIPAZHMA AIMATS2> H> TINEYMONSIN

..:.—- Padiopappakxo : Tc 99m-Macroag§rega’red Albumin
AoooAoyia : 2-5 mCi (iv), 200.000-500.000 cwyparidia

TTveupovikn YwépTtaon : peiwon Twv ocwpartidiwy oe
100.000 - 250.000 owparidia -

‘Eykueg yuvaikeg : HIKpOTEPN akTivoPoAia Kai
TouAdxioTtov 100.000 ocwparidia.

——— . TTT—
KareuBuvtnpac : xaunAng evépyeiac-mapaAAnAwyv omwv
| Kpouoeic : 500-750 xiA kpoUoeic / avd sikdva
Anyeig : tpooBia, omioBia, TAdyie¢ Kal omioBia Ao Ec duepw
O aoBevh¢ cival oc UmtTia Oéon




Padiowapuaka : Xe 133, Xe 127 Kr81m
N Tc 99m-DTPA (agpoadAn)

Aoocohoyia : 30mCi Tc 99m-DTPA oTov
VEQEAOTIOINTH

KareuBuvtnpac : xapnAng evépyeiac-mapaAAnAwv
oOTTWYV
~  Kpouoeic : 300-500 x1A kpoUaeic / avd sikova
 Afyeic : poaBia, omioBia, TAdyiEC Kail oTtiaBia
- Ao éc dupw
O aoBevinc cival ge UTtTia Béon




Modified PIOPED Criteria

* >=2 Large segmental perfusion *  Multiple Matching V/Q defects.

defects (SPD). * Corresponding V/Q defects and
« 1 Large SPD and >= 2 Moderate CXR parenchymal opacity in upper

SPD. or middle lung zone.
e >=4 Moderate SPD. Corresponding V/Q defects and
large Pleural Effusion.

Intermediate Probability :
' * =3 Small SPD.

I Moderate to <2 Large SPD. ) .
Corresponding V/Q defect and REXY TP Dby

CXR opacity in lower lung. * <=3 Small SPD.

Single moderately matched V/Q Normal

defect. * No perfusion defects and perfusion
Corresponding V/Q defect and outlines the shape of the lung seen
small Pleural Effusion. on CXR

*CXR = Chest Radiograph
**V/Q = Ventilation-Perfusion

MIS-MATCH EYPHMATQN AEPIZMOY - AIMATQZHz=lNE




Finding Modified PIOPED I PISAPED

PE present High probability (2 or more segments of perfusion-chest radiograph mismatch)  One or more wedge-shaped
perfusion defects
PE absent Normal perfusion Normal perfusion
Very low probability
Nonsegmental lesion, for examgple, prominent hilum, cardiomegaly, eevated  Near normal
diaphragm, linear atelectasis, or costophrenic angle effusion with no other
perfusion defect in either lung radiographic lesion
Perfusion defect smaller than rad ographic lesion Contour defect caused by
enlarged heart, mediastinum,
or diaphragm
1-3 small segmental defects Perfusion defect, not
wedge-shaped
Solitary chest radiograph-perfusion matched defect in mid or upper lung
zone confined to single segment
Stripe sign around perfusion defect (best tangential view)
Pleural effusion in at least one third of pleural cavity, with no other perfusion ideli
defect in either lung Guidell
Not diagnostic  All other findings Cannot classify as PE-positive
or PE-negative

To facilitate communication with clinicians, a three-tier
classification is preferable: normal scan (excluding PE), high-
probability scan (considered diagnostic of

PE in most patients), and non-diagnostic scan




Scanning diparwong wvVeEUHOVWY

Epunveia Twv owivlOnpoypag@ikwy supnpHaTwy

— AnoTEéAEOoUa scan - - TNi®avérnra yia TTE —

PuoioAoyiko omivEnpoypagpnua <5%

XaunAic mOavéTnTac 5-19%
Méonc mBavoéTnTac 20-79%
YynAnc mBavoTnTtac 80-100%

PuoloAoyiké scan aipdTwong amokAeiel pe aogdAeia tnv TTE NPV > 95%

YynAn¢ wi@avéTntac scan emipePpaiwvel Tnv TTE PPV 85-90%



ATTEIKONIZTIKEZ ME©OOAOT AIEPEYNHZHZ TIE
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————r . .
strengths

Historical gold standard

limitations

* |Invasive procedure
* Not readily available in all centres

radiation issues

Highest radiation, effective
dose 10-20 mSv




ATTEIKONIZTIKEZ MEOOAOI AIEPEYNHZHZ TTE

| —

- ——m—— - Radiation exposure :
p—— strengths - Exposure to iodine contrast:
. ' limited use in iodine allergy and

* Readily available in most centres

- Excellent accuracy

- Strong validation in prospective
management outcome studies

* Low rate of inconclusive results (3-5%)
* May provide alternative diagnosis if PE
excluded

- Short acquisition time

hyperthyroidism
risks in pregnhant and
breastfeeding women
contraindicated in severe renal
failure
« Tendency to overuse because of
easy accessibility

* Clinical relevance of CTPA I
L diagnosis of subsegmental PE »
unknown

* Radiation effective dose 3-10
mSv radiation issues

- Significant radiation exposure
to young female breast tissue




ATTEIKONIZTIKEZ ME©OOAOT AIEPEYNHZHZ TTE

Planar'

(()-Sscar : " limitations
s'rr'engths

e ——— * Not readily available in all centres
 Almost no contraindications - Interobserver variability in
- Relatively inexpensive interpretation
- Strong validation in prospective - Results reported as likelihood ratios
management outcome studies * Inconclusive in 50% of cases -

- Cannot provide alternative diagnosis
if PE excluded

N —
‘ radiation issues

Lower radiation than CTPA,
effective dose ~2 mSv




ATTEIKONIZTIKEZ MEOOAOT AIEPEYNHZHZ TTE

Sy aw. W

——= strengths |

~+» Almost no contraindications

- Lowest rate of non-diagnostic tests
(<370)
* High accuracy according to available
data
* Binary interpretation ('PE’ vs. 'no PE’)

SPECTICT

- Variability of techniques limitations
» Variability of diagnostic criteria
» Cannot provide alternative diagnosis if

' PE excluded
- No validation in prospective )

management outcome studies

)

radiation issues

N
T \:y







-Chest X-ray
-Compression proximal duplex ultrasound,
if symptoms or signs suggestive of DVT

Proximal DVT not present

SPECIFIC INVESTIGATION FOR PE
* If chest X-ray normal => CTPA or

Proximal DVT present :
perfusion lung scan

* If chest X-ray abnormal a => CTPA I mediate
or
negative positive
negative Review by radiologist or
PE ruled out nuclear physician

experienced in diagnosis
of PE in pregnancy

Continue with LMWH at therapeutic dose
» 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 b
delivery, postnatal and future care soElive




SUSPECTED PE DURING PREGNANCY
High pretest probability, or intermediate/low

probability and positive D-dimer result

[ Anticoagulate with LMWH ]

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

l Proximal DVT not present

SPECIFIC INVESTIGATION FOR PE

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

Proximal - ¢
DVT present * If chest X-ray abnormal® => CTPA
¢ Negative ¢ Indeterminate or positive
Negative . : .
[ PE ruled out ‘ Review by r'adlol.o.glst or
nuclear physician

experienced in diagnosis

of PE in pregnancy

i Positive

Y
r ™

+ 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




Estimated amounts of radiation absorbed in procedures used
to diagnose pulmonary embolism (based on various refer )

ﬁ:‘!::ﬂn:'

""x-

radiation exposur_'e mGy

[ —————————— T ——

g - -
=stTimaTtec — e—
‘

exposureto br'east tissue ('E\E‘)

' Chest X-ray

Perfusion lung scan with
Tc-99-labelled albumin
Low dose: ~40 MBq
High dose: ~200 MBq

CTPA

<0.01

0.02-0.20

0.20-0.60

0.05- 0.5

<0.1




Suspected PE with haemodynamic instability

In suspected high-risk PE, as indicated by the presence of
haemodynamic instability, bedside echocardiography or emergency CTPA
Is recommended for diagnosis. It is recommended that i.v.
anticoagulation with UFH, including a weight-adjusted bolus injection, be
initiated without delay in patients with suspected high-risk PE.

Suspected PE without haemodynamic instability

The use of validated criteria for diagnosing PE is recommended.( clinical
evaluation-d-dimers)
Initiation of anticoagulation is recommended without delay in patients with

high or intermediate clinical probability of PE while diagnostic workup is in
progress.

D-dimer measurement is not recommended in patients with high clinical

probability, as a hormal result does not safely exclude PE, even when using a
highly sensitive assay.




Conclusions

Guidelines 2019

E It is r'ecommended to reject the Ehagnosus of PE (wu'rhou‘r
er g)i A is normal in a patient with low or

intermediate clinical probability, or who is PE-unlikely

! m —_— -; -Ep-" : =

It is recommended to accept the diagnosis of PE (without
further testing) if CTPA shows a segmental or more —
proximal filling defect in a patient with intermediate or
high clinical probability.

e considered fo reject the diagnosis of PE

A IS horma

Further imaging tests to confirm PE may be considered in
cases of isolated subsegmental filling defects.




Conclusions

Guidelines 2019

_——.‘E'I- .

It is recommended to reject the diagnosis of PE (without
further testing) if the perfusion lung scan is normal.

It should be considered to accept that the diagnosis of PE —
(without further testing) if the V/Q scan yields high probability = —
for PE

nostic V/Q scan should be considered as

VIQ SPECT VIQ SPECT may be considered for PE diagnosis




PuoioAoyiko omivOnpoypdpnua aigarwong mwvEUHOVWY

Patient Name: YVOULGARAKIS SPIRIDON Study Name: Lung Perfusion
Patient Id: 15880 Date & Time: 22072018
Institution Id: Unknown Manufacturer Model: MILLENNIUM

General Hospital of Herakl
Venizeleio - Pananeio
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4 Patient Name: ORFANOYDAKI PIGI Study Name: Lung Perfusion
et
Patient Id: 13456 Date & Time: 11/28/2016
Unknown Manufacturer Model: MILLENNIUM MG










