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1. INTRODUCTION




Venous Thromboembolism (VTE)

What is Deep Vein What is Pulmonary
Thrombosis (DVT)? Embolism (PE)?

A blood clot (thrombus) that A Pulmonary Embolism is caused when:
forms in a deep vein of the leg @) A Deep Vein Thrombosis (blood clot),

or peivis either partially or tofally

or part of it, breaks off from the vein
blocking the flow of blood

@) The break away clot travels through
the bloodstream, to the heart and
migratfes towards the lung

€© The clot blocks a vessel in the lung,
interupting blood supply

break away
clot

Deep
vein clot

Deep
vein clot




Introduction

One of the many early physiological adaptations of
pregnancy involves changes in the coagulation system,
which promote coagulation and impair fibrinolysis. The
physiological goal is to prepare for the haemostatic
challenge of delivery. A ‘side effect’ of this change is an
increased risk of thrombosis. All pregnant women are
therefore at risk of thrombosis, compared with non-
pregnant women. This risk is manifest from early in the
first trimester until 4-6 weeks post partum.
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Why p

regnancy has

Stasis
= Compression of iliac veins
= Right iliac artery over left
iliac vein
» Gravid uterus

= Immohbilisation

= Hormonally mediated vein dilation

a greater risk?

Vascular damage
= Vascular compression at delivery
» Assisted or operative delivery

Hypercoagulable blood
» TProcoagulant factors
T Fibrinogen, Tfactor V. IX, X,
and Vil concentrations
- L Anticoagulant activity
i Protein S concentration and
T activated protein C resistance
« LFibrinolytic activity
TPAIL and TPAI2 activity and
L tPA activity
=more thrombin generation
+less clot dissolution




PHYSIOLOGICAL CHANGES IN THE
COAGULATION SYSTEM DURING PREGNANCY

Table 1. Changes in coagulation factors during pregnancy

Coagulation variable Change

Factors: VII, VIII, X, von Willebrand | Progressive increase throughout
pregnancy

Fibrinogen Increase, reaching a two-fold
increase over non-pregnant level
at term

Antithrombin and protein C No change

Protein S activity Reduced

Plasminogen and antiplasmin Two-fold increase over non-
pregnant

Levels

Plasminogen activator inhibitor Increased
types 1 and 2

Plasminogen activator Reduced

Venous flow velocity Reduced reaching a nadir at 30
weeks gestation, and takes up to
6 weeks after delivery to return to
non-pregnant values

These changes, which may not completely return to baseline until more than 8 weeks post partum, begin at
conception.




RISK FACTORS FOR VTE IN PREGNANCY

In some women the risks are increased further
because they have one or more additional risk
factors.

So pregnant women should have a risk assessment
for VTE to include the risk factor as listed.

This risk is not static and should be reconsidered in
any case.

A careful hx should be taken from the woman of
any prior or family hx of thromboembolic events.



Risk Factors for VTE in Pregnancy (9
 Timeframe |  RiskFactors

Pre-existing Previous venous thromboembolism
Thrombophilia
Medical comorbidities (e.g. heart or lung disease, SLE,
cancer, inflammatory conditions , nephrotic syndrome ,
sickle cell disease,
Age > 35 years
Obesity (BMI > 30 kg/m2)
Parity =2 3
Smoking
Gross varicose veins
Paraplegia

Obstetric  Multiple pregnancy, assisted reproductive therapy
Pre-eclampsia
Caesarean section
Prolonged labour, mid-cavity rotational operative delivery
PPH (> 1 litre) requiring transfusion

Potentially Surgical procedure in pregnancy or puerperium
Reversible Hyperemesis, dehydration




Box 1. Pre-existing risk factors

o Age>dh

o Obesity BMI > 30 kg/m”

o Parity>3

* Previous thromboembolism

o Thrombophilia (see below)

o (ross varicose veins

* Paraplegia

o Sickle cell disease

* Medical conditions, eg, inflammatory bowel disease, nephrotic
syndrome

BMI = body mass index.

Pregnancy itself is a
risk factor

Box 2. Obstetric factors

Multiple pregnancy

Assisted reproductive therapy
Pre-eclampsia

Caesarean section

Postpartum haemorrhage more than 1 L

Box 3. Transient risk factors

Hyperemesis

Qvarian hyperstimulation syndrome
Dehydration

Long-haul travel

Surgical procedure

Infection, eg, pyelonephritis
Immobility




1* Superficial Thrombophlebitis

s
Clinical Features:

= Swelling and tenderness of the involved extremity.

» On physical examination, there is erythema,
tenderness, warmth, and a palpable cord over the
course of the involved superficial veins.

Treatment:

» Bed rest, pain medications, and local application of
neat are often sufficient treatment.

= There is no need for anticoagulants, but anti-
inflammatory agents may be considered. )







Clinical Presentation
Type

Pulmonary embolism * Dyspnea

* Palpitations

* Pleuritic chest pain

* Hemoptysis

* Cyanosis/hypoxia in massive PE
* Tachycardia

* Tachypnea

* Hypotension

* Collapse

* +/- symptoms or signs of DVT

Deep vein thrombosis _— e DVT in pregnancy usually proximal
* Unilateral leg pain/tenderness

e Swelling in an extremity

* |Increase calf/thigh circumference
* Increased temperature

* Prominent superficial veins

* Pitting edema




Diagnosing PE: ECG

* Tachycardia
= 8 a * Right axis deviation
(0« Right bundle branch block

§ b BaaTeeslbib

e SRR $1Q3T3 - uncommon

=+ Changesinthe ECG may be
o e transient and may also
revert to normal as the

o oo patient gets better.




Differential Diagnosis

* DVT: swelling and lower leg discomfort are
not unusual in a normal pregnancy. Other
possibilities include muscle strain, a ruptured
Baker’s cyst, cellulitis, superficial
thrombophlebitis, ruptured plantaris tendon
and trauma.

* PE: potentially extensive but specifically rule
out chest infection and an intra-abdominal
bleed (look for abdominal signs, shoulder tip
pain from diaphragmatic irritation and a low
JVP).




Diagnosis and Treatment of DVT in Pregnancy

Clinical suspicion of DVT
I
v v
Low High
| '
I VCUS bilateral lower extremities
va
| o K3
| . ! }
Negative Positive Anticoagulation and DVT diagnosed
i v :Tr:\t:eek or l
DVTe.I.nded" VCUS bilateral lowlerem venography™ mm
No anticoaguiation ‘ !
- Negative Positive
} '
DVT excluded™ DVT diagnosed
required therapy

Figure 1.

Algorithm for diagnosis and treatment of DVT in pregnancy. (DVT = deep venous thrombosis; VCUS « venous
compression ultrasonography.)



Diagnosis of PE in Pregnancy

Clinical suspicion ot PE

! '
Low Intermediate or high
p-dimer (optional)
Negative Positive ~3 Multidetector-row (spiral) CT*

| | l |
e | v ! v
Normal spiral CT Spiral CT indeterminate Spiral CT showing Not awailable

v ' T .

PE excluded” Additional testing: V/Q scan; V/Q scan
VCUS lower extremity; MRI; PE diagnosed™
oulmonarv anoiaraohy

Figure 2.

Algorithm for the diagnosis of PE in pregnancy. (CT =« computed tomography; MRI =« magnetic resonance
imaging; PE ~ pulmonary embolism; VCUS = venous compression ultrasonography;, V/Q =« ventilation-

perfusion.)












Perfusion Ventilation




Management

Massive life treatening PE

* Management by an experienced multidisciplinary team
Involving senior obstetrician,physicians and radiologist
for collapsed,shock patient.

* An urgent portable echocardiogram should be
arranged within one hour presentation.

* Immediate thrombolysis should be considered when
massive PE is confirmed or extensive circumstance
OCCUr.

* |V unfractionated heparin.



General points

In a woman with a past history of VTE or with a known inherited
thrombophilia, it is best to refer her prior to a planned pregnancy
for optimum prophylaxis throughout the pregnancy.

Medical anticoagulation is the treatment of choice for acute VTE.
Subsequently, surgical interventions may be considered

Anticoagulation is by far the most common treatment option.
Heparin is the most frequently used drug, being non-toxic to the
fetus (it does not cross the placental barrier). However, its main
disadvantages are that it has to be parentally administered and, in
the long-term, may give rise to heparin-induced osteoporosis and
thrombocytopenia. In some patients, it can also provoke a painful,
localized allergic reaction on administration.

Warfarin is the other treatment option in the postnatal patient but
it must be avoided antenatally, as it is teratogenic and can also
cause placental abruption and fetal/neonatal hemorrhage.

In clinically suspected DVT or PE, treatment with unfractionated
heparin or LMWH should be given until the diagnosis is excluded.



Initiating treatment

There are several different types of heparin to choose from:

* LMWH: this is the drug of choice. It has been shown to be
more effective than unfractionated heparin with lower
mortality and fewer hemorrhagic complications in the
initial treatment of DVT in non-pregnant subjects.

* Intravenous unfractionated heparin: this is an extensively
used drug in the acute management of VTE, particularly
massive PE with cardiovascular compromise

* Subcutaneous unfractionated heparin: this has been shown
to be as effective as the intravenous form.

* Additionally, the leg should be elevated and a graduated
elastic compression stocking applied to reduce edema.
Mobilization with graduated elastic compression stockings
should be encouraged.




Treatment: Drug of choice

* The treatment of choice for VTE in pregnancy

is low molecular weight heparin (LMWH)

» LMWH is superior to UFH in terms of efficacy.
» UFH is associated with more side effects.

* The following LMWH is recommended in
pregnancy:
1. Enoxaparin

2. Tinzaparin
3. Dalteparin




LMWH

* Routine monitoring of platelet counts is not indicated.

* Anti-Xa level monitoring is not indicated unless when the
weight is less than 50kg or more than 90kg.

* The target level is 0.5-1.2

* Sampling should be done 4 hours post dose.




Anticoagulation: LMWH

* Enoxaparin: 1 mg/kg subcutaneously every 12 hours

* Tinzaparin: 175 IU/kg subcutaneously OD

* Dalteparin: 150-200 |U/kg subcutaneously OD (max
dose 18,000 IU daily)

* For DVT, repeat doppler studies after 5 - 7 days of
anticoagulation to check if clot has resolved!



Anticoagulation: UFH

® Subcutaneous: 10,000 |U twice daily

* |V Infusion:

v'5000 |U stat bolus followed by 1000 IU/hour by
continuous |V infusion.

v'Bolus dose of 80 IU/kg IV stat followed by 18
IU/kg/hour by continuous IV infusion

® The dosage adjusted to maintain the aPTT at 1.5to0 2.5

* Platelet counts to be monitored daily during IV treatment &
weekly for 4 weeks then monthly during SC treatment.

® Heparin-induced thrombocytopenia is rare



Duration of treatment

Depends on the cause

Outside pregnancy a total of 3 - 6 months treatment is
recommended.

In pregnancy therapeutic doses is to be continued through
pregnancy till 6 weeks postpartum.

Within the 6 weeks postpartum, therapy should be
extended to complete a minimum total treatment duration
of 3 months.



LMWH = regional anaesthesia & labour

Wait at least 12 hours after a prophylactic dose before block
Wait at least 24 hours after a therapeutic dose before block
Wait at least 10 hours after dose before removing catheter
After catheter removal wait 2 - 4 hours before next dose

To stop injections 24 hours before a planned delivery
(induction or caesarean)

Advised to omit injection at onset of labour



Strategy to reduce risk of VTE in pregnancy

* Modifying risk factors in women planning to embark
on pregnancy — PPC Clinic

* Improve awareness among health staff and public
* Guidelines

* Appropriate management of pregnant women based
on VTE risk stratification




Patients with known Risk Factors

PRE PREGNANCY

* High risk patients contemplating pregnancy e.g.:
1. Previous history of VTE /PE
2. Protein S and Protein C deficiencies
3. Collagen diseases especially SLE
4. Anti-phospholipid Antibody Syndrome

5. Other risk factors e.g. obesity, elderly, hypertensive, ART,
smoker, varicose veins, paraplegia, IV drug users

e Refer to PPC clinic:
v’ Health clinics with FMS
v O&G Specialist clinics




VTE Risk factors

Age above 35 years

Weight > 80kg or pre
pregnancy/ booking BMI> 30

Parity > 3

Past history of
thromboembolism

Thrombophilia
Gross varicose veins

Immobility e.g. long haul travel,

hospital stay > 3 days
Pre-eclampsia
Caesarean section

IV drug user

Prolonged labour > 12 hours or
instrumental deliveries

Medical conditions:

a) heart disease (especially
prosthetic valves)

b) nephrotic syndrome

c) systemic inflammatory
diseases.

Massive postpartum
haemorrhage

Systemic infection
Hyperemesis gravidarum
Dehydration

OHSS



Antenatal Assessment

VERY HIGH RISK

* Recurrent VTE associated with either anti-
thrombin deficiency or anti-phospholipid
syndrome

»Require higher dose of LMWH (high prophylactic
12-hourly or 75% of treatment dose)

» Antenatal + 6 weeks postnatal or until conversion
to warfarin




Antenatal Assessment

HIGH RISK

* Single VTE with thrombophilia or unprovoked
/ estrogen-related

* Previous recurrent VTE (>1 episode)

» Require antenatal + 6 weeks postnatal
thromboprophylaxis



Antenatal Assessment

INTERMEDIATE RISK

* Single previous VTE with no family history or
thrombophilia

* Thrombophilia but no VTE
* Has medical co-morbidities

* Intravenous drug user
 Surgical procedure

» Consider antenatal + 7 days up to 6 weeks postnatal
thromboprophylaxis




Postnatal Assessment

* All postpartum women must undergo
documented assessment for VTE risk

* Encourage ambulation
* Avoid dehydration

* Advised to seek treatment early in nearest health
center if feeling unwell

* LMWH is the agent of choice
* LMWH & warfarin are safe during breastfeeding




Postnatal Assessment — Risk Factors

All antenatal risk factors

Anyone requiring antenatal thromboprophylaxis
Caesarean section (Emergency & Elective)
Mid-cavity rotational operative delivery
Prolonged hospital admission ( > 3 days)
Prolonged labour (>12hours)

PPH >1.5L or blood transfusion




Postnatal Assessment - Risk Categories

* HIGH RISK: require at least 6 weeks postnatal
thromboprophylaxis

* INTERMEDIATE RISK (score > 2): consider at least 7
days of postnatal thromboprophylaxis

* LOW RISK (score of < 2): advise on mobilization and
adequate hydration

 NEW GREEN TOP GUIDELINE: at least 10 days
postnatal prophylaxis for score of 2 or more
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Assessment should be performed:

- At antenatal booking

- During each hospital admission

- Reassessment whenever required
- Post delivery before discharge

WWhen to give thrommboprophvlaxis:

1) ANTENATALLY — score > 3 (duration of
Tthromboprophvlaxis to be decided or
discussed with an O&G specialist)

2) POSTNATALLY — score = 2 (Rx duration
for 7 dawvs)

Dosage for thromboprophvylaxis:

Weisht Enoxaparin SSAC Heparin Tinzaparin
(Clexane) (Imnnohaep)
=50kgs 20 rmgE Ok — —
S50-90ks A0 e OE 5000 units BD AS500units O D
91 -1 30k SO rmg Oy Imsufficient FOOOwuanits O
ewvidence of
131-170kg S0Ormg O efficacy DOODunits O D




SARAWAK THROMBOPROPHYLAXIS RISK ASSESSMENT FORM: Patient's who should be given thromboprophylaxis:

MAME: oo s HOSPITAL: - 1) ANTENATALLY - score = 3 (duration of thromboprophylaxis to be decided or
discussed with an 0&G specialist)
RISK FACTORS: | Tick | Score | Z) POSTHATALLY - score 2 2 (Rx duration of at least 1 week)
ANTENATAL:
Previous VTE (estrogen related, unproveked or recurront) 3 CGencral advice
Previous VTE (provoked, eg accident) 2 1) Antenatal patients with score of = 3 will automatically be CODED YELLOW
| Thrembophilia | 2 | Z) Postnatal patients with a score of 2 2 will be CODED YELLOW
Medical illness (SLE, Cardiac. Connective tissue, Remal disease, 3) Initsation of thromboprophylaxis can be given in any hospital or clinic with
Malignancy ] 2 supply of LMWH /Heparin. Patients to be counselled and trained to administer
| Family history of VTE 1 LMWH by themselves at home. For s/c Heparin, it needs to be given in a hospital
Age >35 years 1 setting as an inpatient or outpatient.
;::E';;‘E;::lr:ﬂk&fmz} ‘I! 1) Subsequent supply for LMWH for patients requiring long term treatment to be
b) { BMi>30kg/m2) 1 arranged at nearest hospital or health clinics for patient’s convenlence,
Cross varicoss veins 1 5) Upon discharge, all cases requiring thromboprophylaxis should have a "High Risk
| Smoker/ IVDU 1 E-Discharge” and home visits by community nurse within 7 days of discharge.
| Multiple pregnancy 1 6) All antenatal patients and up to & weels postnatal should be advised to drink
| CURRENT EVENTS OR ADMISSION: ) | adequate amounts of Auids and ambulate,
! Hyperemesis Gravidarum requiring admission 1 7) All patients should be counselled on the signs and symptoms' of DVT and PE such
| Pre-eclampsia _ as calf pain, calf swelling or redness, shortness of breath, chest pain or fever.
Dehydration/ OHSS** Such patients should seek immediate attention at the nearest clinlc.
Hospitsd i.!:-l}' L I!'l!l'l'l.l:lhlll?’..':lhn!‘l > 3days 1 #) For patients in remote areas or if in doubt, refer to a medical officer, FMS or an
Systemic infection (eg active TH, pneumonia) 1 L
Chorioamnionitis 1 ORG specialist
Surgery in pregnancy or puerperal period (this includes BTL within 1 Dosage
42 days of delivery but excluding ERPOC & minor T&S*] ] | _
Long distance travel by road/air travel = 8 hours non stop | 1 [0 Enoxa %/C Heparin Tinzaparin
— DELIVERY (CURRENT PREGNANCY): — | (Qerane) i (Innohep)
| Caesarean section (emergency & elective] 2 | <50kg 20mg OD - -
| Instrumental delivery - S090kg | 40mgOD 5000 units BD 4500units 0D
see : O1-130kg | 60mg OD Insufficient evidence of | 7000units 0D
| Prolonged labour > 24 hours 1 131-170kg 1 80mg 0D efficacy 900 Dumits OO
' ng:;;::;’:w I‘EH"*:*‘ - : Fondaparinux (50-90kg) - currently there is a lack of evidence of efficacy & safety in
Septic miscarriage/ Molar pregnancy 1 pregaancy
| TOTAL SCORE Notes:

*TAS: Todet & subure **0HS5: Dvarian Hyperstimulation Syndrome {complication of fertility fx)

This assessment should be performed at:
a) Dwuring each hospital admission
b} Post delivery before discharge

Assessed by:

O — | R A
Sarawak State Health Department Page 1 "

Sarawak State Health Department




MANAGEMENT FLOWCHART - MAY 2015

1

Counselling on ambulation, avoid
dehydration, +/- compression
stocking

Reassess risk if requires
prolonged admission or develops
new problems

‘ < 28 WKS

——

=28 WKS

hospital

Non specialist

Specialist
hospital

Coded yellow

Discuss with Buddy Specialist or O&G specialist on-call

Initiate thromboprophylaxis (consult O&G specialist if

unsure of duration)

Shared care between MO/FMS/Specialist

E-Discharge Notifications (specific instructions, home visits)

Home visit by health staff (review compliance, symptoms'’-

use check list)

FMS/ Specialist follow up but shared care allowed

Upt
IceM

1

Coded yellow

Initiate thromboprophylaxis

Documented follow up plans

E-Discharge Notifications (specific instructions)

Home visit by staff (review compliance,
symptoms’- use check list)

Follow-up with specialist clinic or shared care




Who should be given thromboprophylaxis?

ANTENATALLY — score >4 (other than for previous VTE or
thrombophilia), consider thromboprophylaxis from 1%t trimester and
may consider to continue up to 6/52 postnatally after risk
reassessment (specialist decision)

ANTENATALLY — score 3 (other than for previous VTE or

thrombophilia), consider thromboprophylaxis from 28 weeks
onwards

POSTNATALLY — score > 2 (other than for previous VTE or

thrombophilia), consider thromboprophylaxis for at least 10 days



Other new recommendations

* LMWH is the preferred thromboprophylaxis

* Antenatal women admitted for hyperemesis gravidarum, OHSS or
surgery (score of 4 each): consider prophylaxis with LMWH unless
there is a specific contraindication (e.g. risk of bleeding)

* In hyperemesis gravidarum & OHSS, VTE prophylaxis should be
given until the relief of symptoms

* |VF pregnancy & dehydration are considered risk factors (score of 1
each)




Other NEW recommendations :

Women who had emergency caesarean section (score of 2) should
be given VTE prophylaxis for 10 days after delivery.

Women who had elective caesarean section (score of 1) plus 1
other risk factor should be given 10 days of VTE prophylaxis

If heparin was used after caesarean section (or other surgery), the
platelet count should be monitored every 2-3 days from day 4-14 or
until heparin is stopped

Women with recurrent VTE require higher doses of LMWH and co-
managed with a Hematologist/Physician



VTE Checklist during home visits by nurses:

ITHROMBOEMEOLISM CHECK LIST FOR ANTENATAL OR POST-NATAL HOME VISITS:

1) General well-being
a) Isthe patient ambulating?
b} Is the patient drinking well?
c] Does the patient look dehydrated?
d) Does the patient have fever?

LT =
LIl ]=

2) Signs & symptoms’ of DVT
a) Leg swelling (usually unilateral)
b) Calf pain (even at rest)
¢] Redness of calf
d) Feeling unwell ([unable to mobilize)
e] Mon pitting swelling
f) Increased warmth of the limb
g1 Reduced capillary filling

LITTTTT K

LITIT]] R

3) Signs & symptoms’ of pulmonary embaolism
a)] Shormess of breath
b] Chest pain (more during breathing)
c] Cough (dry or blood stained)
d]} Pulse rate =100
e] Respiratory rate =24
1 Cyanosis

2] Unconscious

LITITTT I
LITTTTT =

Please note:
« If a patient develops any of these signs or symptoms, refer immediately to
the nearest clinic or hospital for review by a doctor,
# Please advise patients to ambulate, drink adegquately and to seek medical
treatment if feeling unwell during every visit
= Please ensure if the patient is compliant to the medication or injections being|
prescribed

LT R |1 1= ) < K | R (- | | { -,

[f a patient develops any of
these signs or symptoms,
refer immediately to the
nearest clinic or hospital for
review by a doctor.

Patients should be advised
to ambulate, drink
adequately and to seek
medical treatment if feeling
unwell during every visit

Check if the patient is
compliant to treatment




ESC GUIDELINES
@ESC For ot HeMt o (008 % M AR

LLOODOON SOCRTY 40090109 curtvon rtd e 408 =
of Condwi Ly 4

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)

Take a Look to the Last Pulmonary Embolism
Guideline- 2019




ey Aadia

Jale 5 3 sa )3 Jha s Aalil 4 apacal y 0ad (S2b A (5 )T padia ) sa 4y 0218 Sadaia Jal e -1
i jean Jla () gie 4 02 pad 5 eiaay 1) S WAS S oald pla )l 3 )l ge (il 4 S8 5 QI () Adsa )
e 3 0 e Jia 3l se 5 Cad sl A el Vo Sy U )0 5e g0 Sala 5 OCP
sl o L) 2014 VS 3 aS sal S5 0k Jalse Olsie 4 MI 3 AF L HF 44 45500 a8
Aaldl 4y ppanal 3 Hpad dagl Cely o W) SU S d)se 0 B3 G adl Dl sa
Saadd 02l 2lia 02040 unprovoked Lprovoke sl DA A4S (52 ) e 3 a2

Sl sSE e Ulsie 4 O SV sl Dol By SS e Oapan 52)) e Aisa) (per 2 -2
el 035 23 )y pans

15 ) JiaS ) aglaa e UG8 Sl 3l ge 3 ana yoad HIU SGalips s U ) lap 2 )se 2 -3

¢ el 5l A Dl paad Jia O 8 s se a1 0l y A pes Jald 4SSl sal adlal (4isds

0 gl (5 mad AR 15 ) il LA il 3 s 3 a8l ol b oSN ¢ a e SUSY G 58

-

ey

20l Gl Shadlas ) (S G (Al Al aBle (S Ol sie 45 s A e 3)5e 2 -4

Js 2 a8 ) aadlan U a8 ) Gl 4S 02l SO %17 Ol se law 600 253 590 ¢ NEJM Alaa

53 %1 ) AaS 5 eal Gl JAMA Adaa 2 g 02l aladl ey Oailie SS9 ) Ui 50 #2018
AL o O8ainy 5 el 4y da g pe Gl SSae O 4 Skl Cile 5 30 53y ) Aluald sad




AL AS PERC s fuma I f pdd 49 S e ) s 31 il 5Ll pladl ) Adal g <5
A Gl e 5 s LA RS L g s 026a1594% 50 ) RS e e B
35 035l YEARS A Jjyas 35 0 il

<O.dimer 5 YEARS ' Juna s fu 3 G258 Ju3 Dadlas 4 4 5 b e jaSl a8 ) Jlaila L
e i 10 oS Jlial 3 ge 52 0l A OYAS e i ek Al e g
Cut-off Jond 4 Joe i 3 Ol Y I G455 5038 ey A0 WA Jgaa el g
(age * 10 mg/L, for patients aged = »24 185 Jlu 50 WL 28 2 jlaw Gu i)
>50)

2 it ik ASUYEARS 5\ juaa e y Ay sl 48 2 Ddimer ' elid 4 Cplaaa -7
Jone AL L SOL e 2 a5 1000 3 SaS aals g2y A 50 e e 0l fa
Al 5 N3 il L Ay i 3 80505 Al O 5iae 500 ) A8 el 53y Ay




Ll oA

2lua %560 255 NPP 1ilua YU Jeel Gl Jlaial 4S (g2 lge 0 M B ol (5 o 3 50 2 =B

ot 2 allie Y58 2ia p PPV Sl s do Jddal 48 g2 gl 2 e 2 lse )2y

Gl 8y as Gl GU ale L1 eak 518 Gulla mdll 4S 2 500 ) £ guin e
el puo )y S | ) Sadn 3\ g 2

Sl e 40-50% NPV g O g 2800 5 o Rl sl gaia e &) ) il 3 )5 )3 29
S ST 5 NS A ke Sl ge Sl S 4S5 e 5 day S S Opinad S0
i S8 e e e Jael 3E 2 RV W W el e jes salla 33 S RV

.

i

RV aalss RV 2 8 JUNG) sadlia se Sl JUAI S O gy 2)15e 2 -10
22 5 Sl pea U5 e ) de ) el 3 Zel gverload

TRV.3.8 Yo' RV Caaliva oyl 5l S jgee 30 e Jysel 40 S0 ) fai & 9 0 -11
28 SAPH Je el CTEPH “lea ) S Jle 4 26 TRG> 60 mmhg Lam/s



AL RV/LV>=1 s (CT, angio b s S 2 3 jpypetahlialplsgpe 2 o2
Sy Al A0 e Sy 8 ) 05

3 a3 fga dppe 2 ) 2 il 04 DS DVT 4 e 13
28 g Ly 34 S

a3 e 3 SASS

NIV 0 lsle 0 Gjgen g 3 R sl 025at,90% 2 Oond) sl .14
3 5 i) high flow o s&

Joila Ly e R Ao gl U MV A g Sl gad J3GA1 S ) e .15
32 80300 30 mmhg ) pS 4 $%  ia G L TV 6 cofkg i o Jlay Seli yaa

AT Gy i PYR o i ple Ay g ) ol 90 Sgallpsgad SUGA) 3l ) gia -16

~

-




3l sl -17

AMWH Soss Gledei LU over lap « A0 2303 33 L 50 ey e -18

S SodGn e JIUER G 2 pe 4 253 Dy s ) el Sl AT (e 2 fondaparinox

2 e 3 e S 3 GFR<30D L Sl JIGSY 3 e S ey 5 ) ediid Jla
28 eIl LMWH s=2adjust s e OV O se GFR 15-30 2! e

o S G Dl S Gy Sl sen JOGA) D ) b 55+ 5 INOACs -19
2 AN (LG A8 Jaddas Ay 3 exl A ma 300 J Sl yle A5 p ) s g e S a0V T s Dl e
3233 oS JUGFR 30-60 o dabhgatran s apixaban wivaroxaban sl 3 5e

<l

el b 9355 30 0e ) Sl 3 Cu Ml Aeaa) B k) NOACS syl -20
Alliie j35a s g3 ih 20 pa A ) Cuaa ) daad 10 aly) a8 glA

J&-'Q)S\.;J"J.Mu:bo,&MJJ’}SMNOA@J“”'JCTEP“U'M).2 -21
saale LA 1, el j,ﬁ&)ﬁ&‘ﬂ}).}epA _'l;'.lks".'a\)l.‘*..:)’a).})
NN ) el Sl



et 38 (L «u Blood 2018 Adae 3 sal Slle Aalllae A 5 350 m e CuVE S o -22
A Aass 03 NOACS 58 3o b shaa 49 Ja a0 3 G Adie 53 (5 0 P 3 S3a seal S
Tl sil e A e 2yl sidA ST

(HR for the composite primary outcome 6.7; 955 C1 1.5_30.5)

el BNy 359 o 1.7% Sdae 23 NOACs 1. .19 2 sl sSa (553 30 ) s -23

algr LAy S92.2 Siae o 2% NOACs = primary efficacy outcome o - -249

_mban)

JEEA SGhl s s s ) sl oed Sl en JSS :Systemic Thrombolytic -25
MPA 100 mg Js' Al 3 adlue S, S5ed oy JOUOA salsl U ol ea U o5 Sl TSl gen
ssiaia Syl sy reteplase $33 3 2gee urokinase 5 SK sy 23, U3 Cwfde il
VN A SLS- S P LA

el Sl ype ad 5553 14-6 0 L\GATE 3\ pe 3 5 e Uy Sl QB 2 Aadl u e -26
_.'—‘.)SJ.—QL;—"-'—..aeL'a;A._\_)S.“RV JQ,“‘)_:_'.)._:‘.: s =25

R AT wSpisl paa 3 o e ) interventional sl$=3. G 3 Al ) 2diG -27
S OS dlG) M e 3 e 2 S S S Sl sy 5 e d S35 5SS e 2 1550 & AR MG

Al ol Sy pam p die Gyl o ada Dee L GV Jeay V3 o s 2 lOow risk: OV e -28
B e e B i E e e R e I O i = =
sl 3255 5 e a3 U e 33 a3 g st e 2N

el S Slas 2 SJ0es JUGAY L O ey Wl 4As DIntermediate risk O e -29
el gan JUCA Jladal Juda A Jsl e S 00 M0 O s A 3 CT 2 s S Sl liea
3 :- " ‘ - - -” - -

Cad S a3 A0S S A gad) ~ s ),'-‘.‘a")s Sa' 30 S aateagee Sl gea g a5 odalll -



o oah cgla g gla B oadd gl G 32 0 Rgalipa gad JOERD S ;o Ll g O ey 0 0 -

a3 R il
Icancer 4y Jgiles -30
_myﬁﬁimpuu}_’pdihdhh’puapl ..-r;.J_'l__;u_J_'lJ.l_'h.u:u -31

sl phadl ROT By 2 aflua NOACS 3 sdlit) cazae  Jgeal ey %540 (S8E 2 LMWH
modaa w00 a0 e A by o 45A0L w0 LMWH ¢ edoxapan  4eylis 4 NEIM 22 2018 ¢ 48
keah a8

3o i alpdd 22l aZils Gl MWH 1 o sl 45 4SRCT Shad rivaroxabab 2 e -32
aliad il e C- eyidence miaes p e maada 68 0 LIMWH s A0 O i e ] e g

A e G a3l add dgea il Al Slaguda gl p B gpla a Gha gaga s Ly =33

(ot W s A ai o e TS 1 AR a1 A WD )l g Be i gl O Boas 45 S

b et Al b S5y 5w e oI e dp g Syl 4 8 OVA A ae

9 LMWH 5o il ) e 4y NOACs 3 ediiel b 108 puallS 2o (L A800 30 5y 0 s et
el #al GEIE g B ae



PSS ) G s s el G O e e 03 g e Al 4S5 800 e ) g -34
RN el OXR e o A A A & e dal e G 0

b S 5 8 2 i jgee g pudlS 4 M B G Jpd bagapijm 0 235
A8 gt as 3t DVT L ol e 5o JUialiu e S0 Ly 2aaie Sk

peiap o s e @ gl Ju g g ed sl e g M B 8 Aaed 236
NS o Sl S s o VIS g3 e ) Ziae Gl g eals ASda g azy ph NG
il 52l GA1 2 Dodimer 28 4 g Jaale [y A

Sad 3 oyl dyny 3 ap S Sjgea e b 0 A4S 5 e Shalldae 4 4a i -37

o NS 8 g2y aad S0 el ) 0 O G e s 53 g8 e Al ) ey

Spad) gl S o) S (low probability)sS A7 ol Lol e Al jagld 50 G4
2yl a2l 25\ pe b 3 ) glea g odas 02l



ATS 2011 Jeed Sy 40 =8 0 oL Jsbe 53 ma ) Gl el S5, 23e 32 -38
A oade g Ay S 03 5ad B 50 N 513 0 sl 53 5 ) 0 paasaad JA) 0 oxr AR AS 2Zle
k| 23 03 5 ik S G CTA U 95 ) plaS pua 4y el Syas

Sl 335 S5 Cjeayl S ) dmg 40Ba 6 0 g ela 3 Blaa s Mk U3 Sl Cada U -39

chalgpad Rgd by e LMWH b seama Jala 0 Jad10 ,s5SB J S8 4 Jul 2 5e 2 -40






