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La paziente..

* Donna, 72 anni

* Accesso in PS per dolore toracico da circa 2 ore, insorto a riposo, hon
esacerbato dal respiro

* Nega sforzi fisici o stress emotivi

e Riferisce febbricola nei giorni precedenti



Anamnesi remota

* Proveniente da RSA

* Tre settimane prima ricovero per ictus ischemico ad eziologia
aterotrombotica per cui stava eseguendo periodo di riabilitazione

* Diagnosi di neoplasia ginecologica non meglio caratterizzata circa 6
anni prima, trattata chirurgicamente, in follow up per | tre anni
successivi

* Anamnesi familiare non dirimente



Terapia in atto

v’ Perindopril/Hct
v’ Aspirina

v’ Bisoprololo

v’ Atorvastatina

v'Riferita buona compliance terapeutica
v'"Non note farmacoallergie



Esame obiettivo

 Paziente vigile, orientata t/s, collaborante, preoccupata per il dolore
toracico

* PA 122/74 mmHg, FC 87 bpm, Sp0O2 90% AA, FR 20 atti/min, apiretica
* Cuore: Toni ritmici, pause libere
* Torace: MV presente ubiquitariamente, crepitii base sinistra

e Assenza di edemi declivi. Estremita normoperfuse



Work up

* Emocromo * Biochimica

* Nei limiti, eccetto sCr 1.43mg/dL
Hb 10.1 g/dL e lieve incremento della bilirubina
* PIt 201 x109/L * Tnl 0.14 ng/ml (vn < 0.040)
e WBC 18.120/mm3 * Tnl A (5h) 0.896 ng/ml
* N 89% * RX torace
~ Coagulazione * |In ba.s.(? sinistra presenza gli
opacita polmonare associata a
* PT 12.5 sec (INR 1.14) versamento pleurico

* aPTT 38 sec
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Domande

¢ Sulla base dei dati clinici e degli accertamenti sin ora eseguiti, qual € il tuo orientamento diagnostico?

e Sindrome coronarica acuta tipo NSTEMI
* Pleuropolmonite

* Scompenso cardiaco

 Embolia polmonare

* Dispepsia

/

% Eseguiresti altri accertamenti?



Domande

¢ Sulla base dei dati clinici e degli accertamenti sin ora eseguiti, qual € il tuo orientamento diagnostico?

e Sindrome coronarica acuta tipo NSTEMI
* Pleuropolmonite

* Scompenso cardiaco

 Embolia polmonare

* Dispepsia

v’ Viene posta diagnosi di NSTEMI e intrapresa terapia in attesa di ricovero ospedaliero



Pid tardi...

» Dopo circa 6 ore compare dispnea associata a desaturazione
» Somministrata ossigenoterapia (FiO2 0.4) per raggiungere sO2 92%
» PA 80/50 mmHg, FC 96 bpm, FR 28 atti/min, apiretica

> lattati 3.5 mmo/I



Pid tardi...

» Chiamato in consulenza il cardiologo che conferma la diagnosi di NSTEMI
» Comparsa di febbre—> inizia antibiotico ad ampio spettro

» Ripete EE, ECG e RX torace



Pid tardi...

* Emocromo

Hb 10.13g/dL

PIt 192 x109/L
WBC 20.200/mm3
N92%

* Tnl: 1.457 ng/ml (vn < 0.040)

* RX torace: invariato rispetto al precedente
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ECG (grigio il precedente, rosso il nuovo)
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» Confermereste la diagnosi di NSTEMI?

» Che provvedimento diagnostico-terapeutico
intraprenderesti?



Analizziamo il caso..

Quando un paziente si presenta per dolore toracico, e
necessario escludere 4 condizioni:

e Sindrome coronarica acuta
* Pneumotorace

* Dissecazione aortica

* Embolia polmonare



Analizziamo il caso..

v’ La diagnosi di NSTEMI si base su alterazioni ECGgrafiche, non
presenti ne nel primo ECG ne nel secondo

v'Nel sospetto di una sindrome coronarica acuta, se non sono presenti
alterazioni suggestive per ischemia al primo ECG, e utile eseguire ECG
seriati dopo 5-10 minuti

v'Se non emergono alterazioni elettrocardiografiche suggestive per
ischemia miocardica, va ricercata un’altra causa di dolore toracico



Analizziamo il caso..

v'|l secondo ECG mostra rispetto al primo una lieve deviazione assiale
destra

v'In presenza di una deviazione assiale destra di nuova insorgenza va
esclusa un’embolia polmonare con sovraccarico ventricolare destro

v Un rialzo di troponina e considerato indice prognostico negativo



E la paziente??

v'|’ecocardiogramma ha confermato la dilatazione delle camere
cardiache destre

v’Un’angioTC ha mostrato la presenza di un’embolia polmonare
bilaterale

v'E’ stata intrapresa una trombolisi sistemica, cid nonostante le
condizioni cliniche sono peggiorate e la paziente e andata in PEA

v'Ripresa del circolo dopo manovre rianimatorie ma dopo circa 24 ore
exitus della paziente
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Predisposing factors for venous thromboembolism

e

www.escardio.org/guidelines 1 Heart Journal (2014):d

¢

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

Infection (specifically pneumonia, urinary tract infection and HIV)

Inflammatory bowel disease

Cancer (highest risk in metastatic disease)

Oral contraceptive therapy

Hormone replacement therapy (depends on formulatis

Paralytic stroke

In vitro fertilization

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




Assessment of pre-test probability

Wells rule

Simplified version

Previous PE or DVT

Heart rate 2100 b.p.m.

Surgery or immobilization within the past 4 weeks

Haemoptysis

Active cancer

Clinical signs of DVVT

Alternative diagnosis less likely than PE

_ LD R -] =] A -

Clinical probability

Three-level score

Low N/A

Intermediate N/A

High N/A
Two-level score

PE unlikely 0-1

PE likely =2

Revised Geneva score

Simplified version

Previous DVT or PE

1

Heart rate
75-94 b.p.m.
=95 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

-]l = =IN=-

Age =65 years

=

Clinical probability

Three-level score

Low 0-1

Intermediate 2-4

High =5
Two-level score

PE unlikely 0-2

PE likely =3




Diagnostic algorithm: high-risk PE

Suspected PE with shock or hypotension
#— CT angiography immediately available _t

No

1

Echocardiography

RV ovlerload

'

No YOS m—

or patien

v

Search for other causes
of haemodynamic instability

www.escardio.org/guidelines

L 4
MNo other test available Positive Negative

t unstable

Yes

CT angiography
available and — CT angiography
patient stabilized |

!

- PE-specific treatment: Search for other causes
primary re perfusion of haemodynamic instability
urnal (2014):d0i:10.1093/eurheartjiehu283 SOCIETY OF
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Diagnostic algorithm: not high-risk PE

Assess clinical probability of PE
Clinical ju dgmentlor prediction rule

v v
Low/intermediate clinical probability High clinical probability
or PE unlikely or PE likely

|

D-dimer

[ |

! i
negative positive

v

CT angiography

CT angi!graphy
|

! } | l
no PE PE confirmed no PE PE confirmed
! | | |
No treatment
No treatment Treatment or investigate further Treatment

f @
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Diagnhosis

Recommendations

Class

Level

Suspected PE with shock or hypotension

In suspected high-risk PE, as indicated by the presence of shock or
hypotension, emergency CT angiography or bedside transthoracic echo-
cardiography (depending on availability and clinical circumstances) is
recommended for diagnostic purposes.

In patients with suspected high-risk PE and signs of RV dysfunction who are
too unstable to undergo confirmatory CT angiography, bedside search for
venous and/or pulmonary artery thrombi with CUS and/or TOE may be
considered to further support the diagnosis of PE, if immediately available.

b

Pulmonary angiography may be considered in unstable patients admitted
directly to the catheterization laboratory, in case coronary angiography has
excluded an acute coronary syndrome and PE emerges as a probable
diagnostic alternative.

1]

www.escardio.org/guidelines | Heart Journal (2014):d0i:10.1093/eurheartjlehu283
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Diagnosis

Recommendations

Class

Level

Suspected PE without shock or hypotension

The use of validated criteria for diagnosing PE is recommended.

Clinical evaluation

It is recommended that the diagn ostic strategy be based on clinical probability
assessed either by clinical judgement or a validated prediction rule.

D-Dimer

Plasma D-dimer measurement is recommended in outpatients / emergency
department patients with low or intermediate clinical probability, or PE-unlikely,
to reduce the need for unnecessary imaging and irradiation, preferably using a
highly sensitive assay.

In low clinical probability or PE-unlikely patients, normal D-dimer level using
either a highly or moderately sensitive assay excludes PE.

Further testing may be considered in intermediate probability patients with a
negative moderately sensitive assay.

P

. www.escardio.org/guidelines

D-dimer measurement is not recommended in patients with high clinical
probability, as a normal result does not safely exclude PE, even when using a
highly sensitive assay.

1]

.Journal (2014):doi:10.1093/eurheartjlehu283
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Diagnosis

Recommendations

Class

Level

CT angiography

Normal CT angiography safely excludes PE in patients with low or
intermediate clinical probability or PE-unlikely.

Normal CT angiography may safely exclude PE in patients with high clinical
probability or PE-likely.

CT angiography showing a segmental or more proximal thrombus confirms
PE.

Further testing to confirm PE may be considered in case of isolated sub-
segmental clots.

Scintigraphy

Normal perfusion lung scintigram excludes PE.

High probability V/Q scan confirms PE.

Anon-diagnostic V/Q scan may exclude PE when combined with a negative
proximal CUS in patients with low clinical probability or PE-unlikely.

:j" www.escardio.org/guidelines | eart Journal (2014):d0i:10.1093/eurheartjlehu283
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Diagnosis

Recommendations

Class

Level

Lower limb CUS

Lower limb CUS in search of DVT may be considered in selected patients with
suspected PE to obviate the need for further imaging test if the result is
positive.

CUS showing a proximal DVT in a patient with cfinical suspicion of PE
confirms PE.

If CUS shows only a distal DVT, further testing should be considered to
confirm PE.

Pulmonary angiography

Pulmonary angiography may be considered in cases of discrepancy between
clinical evaluation and results of non-invasive imaging tests.

MRA

MRA should not be used to rule out PE.

g www.escardio.org/guidelines eart Journal (2014):doi:10.1093/eurheartjlehu283
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Diagnostic tests and pathways: not high-risk PE

Diagnostic criterion | Clinical probability of PE
Low Interm ediate 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 angiogram showing at least
segmental PE

High probability V/Q scan

CUS showing proximal DVT

EUROPEAN
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Original and simplified pulmonary embolism

severity index (PESI)

Age Age in years (i age: fg(')n:/ears)
Male sex +10 -
Cancer +30 1
Chronic heart failure +10

Chronic pulmonary disease +10 1
Pulse rate 2110 b.p.m. +20 1
Systolic blood pressure <100 mmHg +30 1
Respiratory rate >30 breaths per minute +20 =
Temperature <36°C +20 =
Altered mental status +60 =
Arterial oxyhaemoglobin saturation <90% +20 1

art Journal (2014):doi:10.1093/eurheartjlehu283
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Original and simplified pulmonary embolism
severity index (PESI)

Class |: £65 points 0 points = 30-day
very low 30-day mortality risk (0-1.6%) mortality risk 1.0%
Class Il: 66-85 points (95% CI1 0.0%-2.1%)

low mortality risk (1.7-3.5%)

Class lll: 86-105 points
moderate mortality risk (3.2-7.1%)

Class IV: 106-125 points 21 point(s) = 30-day
high mortality risk (4.0-11.4%) mortality risk 10.9%
Class V: >125 points (95% CI 8.5%-13.2%)

very high mortality risk (10.0-24.5%)




Risk-adjusted management algorithm

Clinical suspicion of PE

Shock | Hypotension?
|
v Yes No v

Diagnostic algorithm Diagnostic algorithm
as for suspected high-risk PE as for suspected not high-risk PE

PE confirmed
Assess clinical risk

(PESI or sPESI)

|
PESI Class IV PESI Class I
or sPES| =1 or sPESI =0

PE confirmed 5 :
Intermediate risk

Caonsider further risk stratification 1

RV function (echo or CT)
Laboratory testing
|

Both ositivel One positive
M ‘ ar both negative ¥

intermediate Hightisk | Intermediate-low risk

AIC; monitoring:
consider rescue

AIC; consider early
AIC; hospitalization discharge and home

I reperfusion reperfusion treatment, if feasible

Primary




Thrombolytic treatment of PE

Approved thrombolytic regimens for pulmonary embolism

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

Accelerated regimen: 1.5 million |[U over 2 hours.

Urokinase 4400 |U/Kg as a loading dose over 10 min, followed by 4400 |U kg 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 15 minutes (maximum dose 50 mg).




Contraindications to thrombolysis

Absolute contraindication

- 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

Relative contraindications

- 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 >180 mmHQg)
- Advanced liver disease

» Infective endocarditis

« Active peptic ulcer




Parenteral anticoagulation for PE

LMWHs and pentasaccharide (fondaparinus) approved for
the treatment of pulmonary embolism

1.0 mg/kg Every 12 hours
Enoxaparin or

1.5 mg/kg Once daily
Tinzaparin 175 U/kg Once daily

100 IU/Kkg Every 12 hours
Dalteparin or

200 IU/kg Once daily

86 IU/kg Every 12 hours
Nadroparin or

171 1U/Kg Once daily

5 mg (body weight <50 kg); Once daily
Fondaparinux 7.9 mg (body weight 50-100 kg);
10 mg (body weight =100 kg)




