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Epidemiology of PTE

Pulmonary embolism (PE) is a common problem, though
Its exact incidence is difficult to assess due to its
non—specific clinical presentation and frequently
suboptimal diagnostic management affecting the quality
of reporting.

Data collected 3 decades ago in the USA suggested a
prevalence of PE of 0.4% among hospitalised patients,

while the overall annual incidence was estimated at
600 000 cases.

Clinical and postmortem data col lected in the Malmo
area, a region of Sweden with a particularly high
autopsy rate, suggested an incidence of PE of
approximately 20/10 000 inhabitants/year. 1


http://heart.bmj.com/content/96/17/1418.full

Old and new clinical classification of PE

Old ATS 1999, ESC 2000, BTS 2003, ACEP 2003, ACCP
2004, ACCP 2008

MASSIVE (cardiac arrest, shock, hypotension)
SUB-MASSIVE (normotensive PE with RHD )

NON MASSIVE (normotensive PE without RHD)

New ESC 2008

HIGH RISK (cardiac arrest, shock, hypotension)
NON HIGH RISK

INTERMEDIATE RISK (normotensive PE with RHD and/or
high BNP and/or high troponins)

LOW RISK (normotensive PE without RHD and low BNP
and low troponins)



PE
High risk Intermediate risk Low risk
Mortality > 15% Mortality 3%-15% Mortality = 3%
Shock
echocardiography and Mormotensive ;
biomarkers not fundamental with three possibilities NOrmaseive
to define this class of risk
RVD at enchocardiography RVD at enchocardiography Mo RVD at echocardiography :
and Increased BNP and Increased BNP Normal BNP No RVD at echocardiography
+ + + Biomarkers normal
Increased troponins Troponins normal Increased troponins



Indication of Anticoagulation

PE
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No contraindications to
thrombolysis v
IV thrombolysis or Consider thrombolysis in ﬂ““;:f;':fﬂ"“;‘ 1 SC LMWH or
embolectomy patients with RVD and v UFI-:.IFS fondaparinux
increased BNP and

troponins | . ) |



Probability of PE
above treatment

threshold
v v ¥
Submassive Submassive with RV strain Systolic blood
without RV Strain {Abnormal echo or pressure < 90 mm Hg
(Low risk PE) biomarkers) for >15 min
h 4 A 4 ‘
HEPARIN
HEPARIN HEPARIN
QNTlCOAGULATloD QNTlCOAGULATsonD QNT'COAGULAT'OD

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

v

1. EVIDENCE OF SHOCK OR RESPIRATORY FAILURE:
Any hypotension (SBP<90 mm Hg)
OR
Shock index >1.0
OR
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

borderline value, BNP > 100 pg/mL or pro-BNP>900 pg/mL)

h 4

No contraindications to fibrinolysis ~|

Y

Alteplase
100 mg over2 h IV
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Common Pathway

Vitamin K Dependent Factor - Sensitive to Warfarin

@ Activated Factor which is inhibited by Heparin: Antithrombin Ii




li-? ‘;7 Anticoagulation drugs

Anticoagulate with LMWH,
|V/Sub—Q UFH,

or fondaparinux (IA)

Enoxaparin ({KigRF=)
Dalteparin (ARFZEIN)
Tinzaparin (Z3LAFE)
Vitamin K antagonists (VKAs): Warfarin

Direct Thrombin Inhibitors: Dabigatran Etexilate

Direct Factor Xa Inhibitors: Rivaroxaban
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Direct Thrombin Inhibitors:
Dabigatran Etexilate

Dabigatran is a selective, reversible, direct thrombin
inhibitor given as dabigatran etexilate, an orally
absorbable prodrug, since dabigatran itself is a
strongly polar molecule that is not absorbed from the
gut.

Phase 3 clinical studies reported to date have
evaluated the use of dabigatran etexilate for the
prevention of VIE after elective total knee or hip
arthroplasty, for therapy of VIE, and to prevent
stroke or systemic emboism in nonvalvular AF.

The drug is approved in many countries for the
prevention of VIE in patients undergoing total hip or
knee replacement surgery and in the United States and
Canada for the prevention of stroke or systemic
embolism in nonvalvular AF



Direct Factor Xa Inhibitors:
Rivaroxaban

Rivaroxaban is a direct factor Xa inhibitor

and is currently approved in many countries, including
the United States,

for the prevention of VIE in patients undergoing total
hip or knee replacement surgery.

The drug is undergoing an extensive clinical
development program in other clinical settings,

Including the treatment of VIE and the prevention of
acute ischemic stroke in patients with AF.



Anticoagulation is the mainstay of treatment
for PE. Because of the risks of hypoxemia and
hemodynamic instability associated with PE,
close monitoring and supportive therapy are
necessary. Therefore, outpatient treatment of
PE is not advised.

Unfractionated heparin most commonly is used
to treat patients with PE, although LMW
heparin also is safe and effective.

Only enoxaparin and tinzaparin have received
formal FDA approval for use in the treatment

of PE.



=y Thrombolysis

_Thrombolysis clearly is indicated in patients with massive PE and

associated hemodynamic instability.

However, the role of thrombolysis in patients with submassive PE
remains controversial.

In the largest study to date,!? improved survival was observed in
patients treated with alteplase plus heparin compared with heparin
alone. Using death and major complications as the end point, the
number needed to treat was 7.3. One fewer death was observed for
every 82 patients treated with the combination therapy. °

In patients with PE, the usual dose of alteplase (Activase) is 50 mg
given by intravenous infusion over a period of two hours.

Streptokinase (Streptase) is given in a 250, 000-IU loading dose,
fol lowed by 100,000 IU per hour for 24 hours.

Delivery of thrombolytics directly into the thrombus by catheter has
been described but has not been shown to be superior to peripheral
infusion.


http://www.aafp.org/afp/2004/0615/p2841.html
http://www.aafp.org/afp/2004/0615/p2841.html

The vitamin K antagonists (VKAs): warfarin

Anticoagulation with warfarin should fol low
hepar in therapy.

The same regimens are used for DVT and PE



Weight—-Based Heparin Therapy with Adjustments
Based on the APTT

Initial dosage

Bolus of 80 units per kg, then 18 units per kg per hour by
infusion

APTT < 35 seconds (1.2 times control)

Bolus of 80 units per kg, then 4 units per kg per hour by
infusion

APTT = 35 to 45 seconds (1.2 to 1.5 times control)

Bolus of 40 units per kg, then 2 units per kg per hour by
infusion

APTT = 46 to 70 seconds (1.5 to 2.3 times control)
No change

APTT = 71 to 90 seconds (2.3 to 3.0 times control)
Decrease infusion rate by 2 units per kg per hour.
APTT > 90 seconds (3.0 times control)

Hold infusion for 1 hour, then decrease infusion rate by 3
units per kg per hour.
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2y Initiation of Warfarin Therapy at 5 mg per Day

1N y Day INR Warfarin dosage (mg per day)

) \u_ 1 5
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lr’ 'y Initiation of Warfarin Therapy at 10 mg per Day¥*

Warfarin dosage (mg per day) Warfarin dosage (mg per day)
Day 3 INR Day 3 Day 4 Day 5 INR Day 5 Day 6 Day 7
<l 15 15 210 15 15 15
1.3 to 1.4 10 10 2.0 to 3M0™ /" 5 7.8
3.1 to 3.5 0 5
> 3.5 0 0 2.5
1.5 to 1.6 10 S <2.0 ¥/ ) 7.5 %3
1. 78ton 15 9NS 5 20FEONCROEE 5 9 5
3.1 to 315N 2.5 285
> 3.5 0 2.5 24
2. 0 toRZe7875 2.5 2.0 5 5 5
2. 3ator 3 NG 2.5 2.0 to 3.0 2E 5 2.5
3.1 to 3. 5. L45) 0
> 3.5 0 0 55
>3.0 0 0 2.0 2.5 3 2.5
Rl to 3.00 "2005 0 2.5
3.1 to 4.0 00 2.5 2.50
> 4.0 0 00 02.5




SPECIAL SITUATIONS

Warfarin therapy is contraindicated during pregnancy.
Therefore, long—term treatment with LMW heparin is used
when PE occurs in a pregnant woman.
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ﬁé Antithrombotic Therapy and Prevention of Thrombosis, 9th
led: American Col lege of Chest Physicians Evidence—Based

Clinical Practice Guidelines , 2012

Acute PE, Recommend initial treatment with parenteral anticoagulation (LMWH,
fondaparinux, IV UFH, or SC UFH) over no such initial treatment (Grade 1B).

1 High clinical suspicion of acute PE, Suggest treatment with parenteral
anticoagulants compared with no treatment while awaiting the results of
diagnostic tests (Grade 20C).

2. Intermediate clinical suspicion of acute PE, Suggest treatment with
parenteral anticoagulants compared with no treatment if the results of
diagnostic tests are expected to be delayed for more than 4 h (Grade 2C).

3. Low clinical suspicion of acute PE, Suggest not treating with parenteral
anticoagulants while awaiting the results of diagnostic tests, provided test
results are expected within 24 h (Grade 20).

5.3. Acute PE, Recommend early initiation of VKA (eg, same day as parenteral
therapy is started) over delayed initiation, and continuation of parenteral

anticoagulation for a minimum of 5 days and until the INR is 2.0 or above for at

least 24 h (Grade 1B).
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Antithrombotic Therapy and Prevention of Thrombosis, 9th ed:
I American Col lege of Chest Physicians Evidence—Based Clinical

Practice Guidel ines , 2012

5 4 1. Acute PE, Suggest LMWH or fondaparinux over |V UFH (Grade
2C for LMWH; Grade 2B for fondaparinux) and over SC UFH (Grade 2B
for LMWH; Grade 2C for fondapar inux) .

Remarks: Local considerations such as cost, availability, and

familiarity of use dictate the choice between fondaparinux and
LMWH.

LMWH and fondaparinux are retained in patients with renal
impairment, whereas this is not a concern with UFH.

In patients with PE where there is concern about the adequacy of SC
absorption or in patients in whom thrombolytic therapy is being
considered or planned, initial treatment with |V UFH is preferred
to use of SC therapies.

5.4.2. Acute PE treated with LMWH, Suggest once— over twice—daily
administration (Grade 20).



\Jl a.}é- Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American

_ College of Chest Physicians Evidence—Based Clinical Practice
-y Guidel ines , 2012

*‘,,ﬂ——--"""r' 5. 5 Iow—rlsk PE and whose home circumstances are adequate, Suggest early
discharge over standard discharge (after first 5 days of treatment) (Grade 2B).

5.6.1.1 Acute PE associated with hypotension (eg, systolic BP < 90 mm Hg) who do
not have a high bleeding risk, we suggest systemically administered thrombolytic
therapy over no such therapy (Grade 2C).

5.6.1.2. Acute PE not associated with hypotension, Recommend against
systemical ly administered thrombolytic therapy (Grade 10C).

5.6.1.3. Acute PE not associated with hypotension and with a low bleeding risk
whose initial clinical presentation, or clinical course after starting
anticoagulant therapy, suggests a high risk of developing hypotension, Suggest
administration of thrombolytic therapy (Grade 20)

5.6.2.1. Acute PE, when a thrombolytic agent is used, Suggest short infusion
times (a 2-h infusion) over prolonged infusion times (a 24-h infusion) (Grade
2C).

5.6.2.2. Acute PE when a thrombolytic agent is used, Suggest administration
through a peripheral vein over a pulmonary artery catheter (Grade 2C).



|
\: ;5§$ Antithrombotic Therapy and Prevention of Thrombosis, 9th

Clinical Practice Guidelines , 2012

¢ x'&¢§ Jed: American College of Chest Physicians Evidence—Based

5.7. Acute PE associated with hypotension and who have (i) contraindications
to thrombolysis, (ii) failed thrombolysis, or (iii) shock that is likely to
cause death before systemic thrombolysis can take effect (eg, within hours),
if appropriate expertise and resources are available, Suggest catheter—
assisted thrombus removal over no such intervention (Grade 2C).

5.8. Acute PE associated with hypotension, Suggest surgical pulmonary
embolectomy over no such intervention if they have (i) contraindications to
thrombolysis, (ii) failed thrombolysis or catheter—assisted embolectomy, or
(iii) shock that is likely to cause death before thrombolysis can take effect
(eg, within hours), provided surgical expertise and resources are available
(Grade 20).

5.9.1. Acute PE who are treated with anticoagulants, Recommend against the
use of an IVC filter (Grade 1B).

5.9.2. Acute PE and contraindication to anticoagulation, Recommend the use of
an IVC filter (Grade 1B).

5.9.3. Acute PE and an IVC filter inserted as an alternative to
anticoagulation, Suggest a conventional course of anticoagulant therapy if
their risk of bleeding resolves (Grade 2B).



Antithrombotic Therapy and Prevention of Thrombosis, 9th ed:
Amer ican Col lege of Chest Physicians Evidence—Based Clinical
Practice Guidelines , 2012

EH,._———"""'PJ 6.1. In patients with PE provoked by surgery, we recommend treatment with
anticoagulation for 3 months over (i) treatment of a shorter period (Grade
1B), (ii) treatment of a longer time—|imited period (eg, 6 or 12 months)
(Grade 1B), or (iii) extended therapy (Grade 1B regardless of bleeding risk).

6.2. In patients with PE provoked by a nonsurgical transient risk factor, we
recommend treatment with anticoagulation for 3 months over (i) treatment of a
shorter period (Grade 1B), (ii) treatment of a longer time—|imited period

(eg, 6 or 12 months) (Grade 1B), and (iii) extended therapy if there is a
high bleeding risk (Grade 1B). We suggest treatment with anticoagulation for
3 months over extended therapy if there is a low or moderate bleeding risk
(Grade 2B).

6.3. In patients with an unprovoked PE, we recommend treatment with
anticoagulation for at least 3 months over treatment of a shorter duration
(Grade 1B). After 3 months of treatment, patients with unprovoked PE should
be evaluated for the risk-benefit ratio of extended therapy.

6.3.1. In patients with a first VIE that is an unprovoked PE and who have a
low or moderate bleeding risk, we suggest extended anticoagulant therapy over
3 months of therapy (Grade 2B).



} #‘36 Antithrombotic Therapy and Prevention of Thrombosis, 9th ed:

;;_; "En‘-f‘*:"{t I American Col lege of Chest Physicians Evidence—Based Clinical
SN -y Practice Guidelinss . 208
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-ﬂ~'”""—fﬂpﬁz.3.2. First VTIE that is an unprovoked PE and who have a high bleeding risk,
Recommend 3 months of anticoagulant therapy over extended therapy (Grade 1B).

6. 3.3. Second unprovoked VTE, Recommend extended anticoagulant therapy over 3
months of therapy in those who have a low bleeding risk (Grade 1B), suggest
extended anticoagulant therapy in those with a moderate bleeding risk .

6. 3.4 Second unprovoked VTE have a high bleeding risk, we suggest 3 months of
therapy over extended therapy (Grade 2B).

6.4. In patients with PE and active cancer, if a low or moderate bleeding risk,
Recommend extended anticoagulant therapy over 3 months of therapy (Grade 1B),
and if a high bleeding risk, Suggest extended anticoagulant therapy (Grade 2B).

6.5. PE treated with VKA, Recommend a therapeutic INR range of 2.0 to 3.0
(target INR of 2.5) over a lower (INR < 2) or higher (INR 3.0-5.0) range for all
treatment durations (Grade 1B).

6. 6. PE and no cancer, Suggest VKA therapy over LMWH for long—term therapy
(Grade 2C). For PE and no cancer who are not treated with VKA therapy, Suggest
LMWH over dabigatran or rivaroxaban for long—term therapy (Grade 2C).



\1
Jfl:&;§§t Antithrombotic Therapy and Prevention of Thrombosis, 9th ed:
i*TM Emﬁ%l Amer ican Col lege of Chest Physicians Evidence—Based Clinical

S Practice Guidel ines , 2012
Dy,

6.7. PE and cancer, Suggest LMWH over VKA therapy (Grade 2B). PE and cancer
who are not treated with LMWH, Suggest VKA over dabigatran or rivaroxaban for
long—term therapy (Grade 2C).

6.8. PE who receive extended therapy, Suggest treatment with the same
anticoagulant chosen for the first 3 months (Grade 2C).

6.9. In patients who are incidentally found to have asymptomatic PE, Ruggest
the same initial and long—term anticoagulation as for comparable patients
with symptomatic PE (Grade 2B).

7.1.1. In patients with chronic thromboembolic pulmonary hypertension (CTPH),
Recommend extended anticoagulation over stopping therapy (Grade 1B).

7.1.2. In selected patients with CTPH, such as those with central disease
under the care of an experienced thromboendarterectomy team, Suggest
pulmonary thromboendarterectomy over no pulmonary thromboendarterectomy
(Grade 20).






