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Causes of maternal death

= 26% of women who died 2009-2012 did
| not have a pre-existing medical disorder
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Solid bars show indirect causes, hatched bars show direct causes

Nelson-Piercy, Queen Charlotte’s and Chelsea Hospital, Imperial College Healthcare Trust



PREGNANCY- RELATED MORTALI TY IN THE U.S
(1987 — 2010)

Percentage of deaths

B 1987-1990 B 1991-1997 1998-2005 B 2006-2010

Creanga AA, et al. Obstet Gynecol 2015;125:5-12
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B “F [ Academic Emergency Medicine
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EviDENCE-BAsED DIAGNOSTICS

Systematic Review and Meta-analysis of
Pregnant Patients Investigated for Suspected
Pulmonary Embolism in the Emergency
Department

Jeffrey A. Kline, MD, Danielle M. Richardson, Martin P. Than, MBBS, Andrea Penaloza, MD, PhD, and
Pierre-Marie Hoy, MD

(=) FProportion meta-analysis plot [random effects] (b} Proportion meta-analysis plot [random efiects]
Kline et al., Ann Emerg Med, 392002 | 1 0.20 0.47, 0.23) NS il SRRty Mndl ML salamasdency
Kline et al., Ann Emerg Med, 44:2004 _; 0.0 (0.05, 0.07) Kline et al., Ann Emerg Med, 44:2004 ; 0033 [.004, 0.113p
Kline & Hogg, Clin Physiol Funct Imag, 26:2006 | # 0.14 {0.09, 0.20 Kline & Hogg, Clin Physiol Funct Imng 26: 2006 : 0.000 [I:I.GI]H 0.602p

0.07 (0.05, 0.11)

: Pregnancy x 5, post partum X 60

Crichlow et al., .ﬂn;d Emerg Med, 19:2012 0.05 [[I.EIE: 0.10) Crichlow et al., Acad Emerg Med, 19:2012 '— 0.000 0000, 0,708,
Kiine et al., J Thromb Haemaost, 10:2012 - 0.13 0.0, 0.17) Kline et al., J Thromb Haemaost, 10:2012 — 0.000 {.000, D.36%
Courtnay et al., Ann Emerg Med, 55:2012 . 0.07 {0.07, 0.0&) Courtney et al., Ann Emery Med, 55:2011.: 0.020 {.004, 0.038)
Dresden et al., Ann Emerg Med:2013 _._ 0.21 (014, 0.28) Dresden et al., finn Emerg Med:2013 '— D000 [D.000, D975,
Shujaat et al., Pulm Med, 2013:201318 0.00 (.00, 0.02) Shujaat et al., Pulm Med, 2013:2013 0,000 {0.000, 0708,
Adams et al., Am J Med, 126:2013 - 0.10 (0.09, 0.11) Adams ei al., Am J Med, 126:2013 l 0,029 {0003, 0.099%
Hogy et al., Thrombusis Research, 1312013 | (I 0.20 (0.15, 0.26) Hogg et al., Thrombesis Research, 131:2013 {—— 0.000 (0.000, 0.410)
combined | < 0.12 [0.09, 0.16) combined {:\’W 0.041 0.026, 0.060

0.00.20.40.60.81.0

b e
0002 04 06 08

proporion {#5% confidence interval) proportion {¥3% confidence interval)



Distribution of VTE In pregnancy and puerperium

VTE (n)

90 — "
VTE incidence: 49.3% of VTE occurred
80 — 1st trimester: 10.1% during the first 6 weeks
70 — 2nd trimester: 10.4% postpartum
60 — 3 trimester: 28.4%
50 —
40 —
30 —
20 —
10 —
0
12 24 36 1 6 12
Antepartum 1‘ Postpartum

Weeks DeIivery

Jacobsen et al. Am J Obstet Gynecol 2008;198(2):233.e1-7




Virchow's triad in pregnancy

Endothelial dysfunction/damage Venous stasis

3 / ‘I ' * Progesterone-mediated increases in

venous distensibility and capacity

* Right iliac artery has a compressive
effect on the left common iliac vein

* The uterus induced a compressive
effect on the common iliac vein

.A....(;)—if
TN i 2 D
* Increased circulating levels of clotting @ 2 Rt
factors |, I, VII, VIII, IX, and X T M:&
- Protein S levels declined [ “"‘\"’Y
+ Platelet activation is increased LAY ] > - |
» Generation of fibrin increased, and ST 0 f’

l* e I

fibrinolytic activity is decreased . ?T;mm.‘ue_u'



DVT in Pregnancy

:
Left common
Hliliac vein

« 88% on left (vs. 55% In non pregnant)

e 71% proximal (vs. 9% in non pregnant)  rin

v 64% were restricted to the iliac liac artery , g ¥
and/or femoral vein. v

PE incidence was higher postnatally

(0.22 vs. 0.06/1,000 deliveries)

Chan WS et al. CMAJ 2010; 182:657-600



REDUCING THE RISK OF VTE DURING
PREGNANCY AND PUERPERIUM

» VTE risk assessment tools should be applied to every patient

* Risk assessment tools are based on recommendations from major
society guidelines:
v American College of Obstetricians and Gynecology (ACOG)
v American College of Chest Physicians (ACCP)
v Royal College of Obstetricians and Gynaecologists (RCOG)

* Pharmacologic prophylaxis may be with unfractionated heparin
(UFH) or low-molecular weight heparin (LMWH)

Chest, Feb 2012; 141
ACOG Practice Bulletin No 123, 2011

RCOG, 2015 Green Top 37a d}? Cowvmsia Usiversity  MCOG
=== MEebpicaL CENTER OcO0CET:
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Impact of RCOG guidelines

» RCOG guideline 1995

> Highlighted risks of C-section andVTE
LMWH recommended with additional risk

factors

» RCOG guideline 2004

> Risk assessment following vaginal delivery

> LMWH recommended with additional risk

factors

¢
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Setting standards to improve women's health



First Prenatal Visit - ACOG Practice 2011

Clinical history Anticoagulation

Multiple VTE episodes
VTE with high-risk (HR) thrombophilia
VTE with acquired thrombophilia

Treatment dose
LMWH or UFH

Idiopathic VTE
VTE with pregnancy or oral contraceptive Prophylactic
VTE with low risk (LR) thrombophilia LMWH or UFH

Family history of VTE with HR thrombophilia
HR thrombophilia

1st VTE provoked
Family history of VTE with LR thrombophilia > No treatment

LR thrombophilia (no prior event)

High-risk thrombophilia:Homozygous Factor V Leiden or prothrombin gene mutation, antithrombin 11l deficiency, compound
heterozygote disorders. Low-risk thrombophilia: Heterozygous Factor V Leiden or prothrombin gene mutation, Protein C or
S deficiency. Acquired thrombophilia: Antiphospholipid antibody syndrome.



ACCP RECOMMENDATIONS

* Pharmacologic prophylaxis (LMWH) recommended - one major or two or more
minor risk factors

« Mechanical prophylaxis recommended = contraindications to pharmacologic
prophylaxis

* Immobility (strict bed rest 21 week in the antepartum period) <+ BMI >30 kg/m2

* Postpartum haemorrhage 21000 mL with surgery * Multiple pregnancy

* Previous VTE * Emergency caesarean

* Preeclampsia with fetal growth restriction * Smoking >10 cigarettes/day

* Thrombophilia * Fetal growth restriction
Antithrombin deficiency * Thrombophilia
Factor V Leiden (homozygous or heterozygous) Protein C deficiency
Prothrombin G20210A (homozygous or heterozygous) Protein S deficiency

* Medical conditions * Preeclampsia

Systemic Lupus erythematosus
Heart disease
Sickle cell disease

* Blood transfusion

* Postpartum infection
Chest, Feb 2012; 141



VTE Risk Score: RCOG (early pregnancy)

prophylactic LMWH

l

prophylactic LMWH
from 28 weeks

1 trimester 2 trimester 3 trimester



VTE Risk Score: RCOG (post-partum)

VTE risk HIGH
Postnatal NMH in

prophylactic dosage for
at least 6 weeks

VTE risk MEDIUM
Postnatal NMH in
prophylactic douagn for

factors

factors VTE risk LOW

Early mobilisation and
prevention
Dehydration



RCOG Score, Risk Factors, and
prophylactic treatment

VTE risk HIGH

. Postnatal NMH in prophylactic
prophylactic LMWH dosage for at least 6 weeks

- - - —_—— —— —— -

\

prophylactic LMWH
from 28 weeks

1 trimester 2 trimester 3 trimester




Thromboprophylactic Doses of LMWH

Weight (kg) Enoxaparin Dalteparin Tinzaparin (75u/kg/day)
<50 20 mg daily 2500 units daily 3500 units daily
50-90 40 mg daily 5000 units daily 4500 units daily
01-130 60 mg daily* 7500 units daily* 7000 units daily*
131-170 80 mg daily* 10 000 units daily* 9000 units daily*
>170 0.6 mg/kg/day* 75 units/kg/day* 75 u/kg/day*
High prophylactic (intermediate) dose 40 mg 12-hourly 5000 units 12-hourly 4500 units 12-hourly
for women weighing 50-90 kg
Treatment dose 1 mg/kg/12 hourly antenatal; 100 units/kg/12 hourly or 175 u/kg/daily

1.5 mg/kg/daily postnatal 200 units/kg/daily postnatal (antenatal and postnatal)

* may be given in two divided doses

RCOG Green-top Guideline No. 37

© Royal College of Obstetricians and Gynaecologists



Chan doan PE trong thai ky c6
gi khac biét???



Guideline summary on clinical prediction rules and
D-Dimer testing for suspected PE in preghancy

Guideline summary on clinical prediction rules Recommendation

Working Group in Women's Health the Society of Thrombosis and No recommendation

Haemostasis (GTH 2016)

Royal College of Obstetrician and Gynecologist (RCOG 2015) “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)

European Society of Cardiology (ESC 2014) No recommendation

Society of Obstetricians and Gynecologist of Canada (S0GC 2014) “Neither D-dimer alone nor clinical prediction rules should be used to rule out VTE in

pregnant women without objective testing." (Class D recommendation)

Neither D-Dimer alone nor clinical prediction

rules should be used to rule out VTE In
WorkingGrop Ut ObJeCUVe teStIng ormal D-dimer test |

Royal College of Obstetrician and Gynecologist (RCOG 2015) “D-dimer testing should not be performed in the investigation of acute VTE in pregnancy.”

(Grade D recommendation)

European Society of Cardiology (ESC 2014) “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 Ilb
recommendation)

Society of Obstetricians and Gynecologist of Canada (SOGC 2014) “Neither D-dimer alone nor clinical prediction rules should be used to rule out VTE in pregnant

women without objective testing.” (Class D recommendation)
Australia and New Zealand Guidelines (ANZ), endorsed by ASTH & SOMANZ  No recommendation
(2012)
American Thoracic Society/Society of Thoracic Radiology (ATS/STR 2011) “In pregnant women with suspected PE, we suggest that D-dimer not be used to exclude PE.”
(Weak recommendation)
European Association of Nuclear Medicine (EANM 2009) No recommendation




Modified Wells score validation in pregnancy

Clinical condition Score

Clinical evidence of a DVT

3.0
Other diagnosis less likely

3.0
Tachycardia

1.5
Immobilization or surgery in past 4 weeks

1.5
History of DVT or PE

1.5
Haemoptysis

1.0
Malignancy (treatment in past 6 months)

1.0

Modified Wells score =6 = High VTE risk (59 % probability based on pooled data)




Guideline summary on V/Q scan and CTPA
for suspected PE In pregnancy

Guideline Recommendation
Working Group in Women's Health the Society of Thrombosis and Haemostasis “If lung scintigraphy is available, a low-dose perfusion scan is the preferred imaging
(GTH 2016) technique to diagnose or exclude pregnancy-associated PE in women with normal chest

X¥-ray (CXR) because this method exposes maternal breasts to less radiation than CTPA.
If an initial CXR is abnormal or if lung scintigraphy is non-conclusive or not available,
CTPA should be prioritized.”

Royal College of Obstetrician and Gynecologist (RCOG 2015) “In women with suspected PE without symptoms and signs of DVT, a V/Q lung scan or a
CTPA should be performed.” (Grade C recommendation)

“When the CXR is abnormal and there is clinical suspicion of PE, CTPA should be

performed in preference to a V/Q scan.” (Grade D recommendation)

normal CXR — V/d lung scan |
S abnormal CXR — CTPA

Australia and New Zealand Guidelines (ANZ), endorsed by ASTH & SOMANZ (2012)  “V/Q scanning is the preferred investigation in pregnant or postpartum women with
suspected PE who have a normal CXR." (Level 1 group consensus)

“CTPA should be used in women with an abnormal CXR or where V/Q scanning is
inconclusive or not available.” (Level 1 group consensus)

American Thoracic Society/Society of Thoracic Radiology (ATS/STR 2011) “In pregnant women with suspected PE and a normal CXR, we recommend lung
scintigraphy as the next imaging test rather than CTPA." (Strong recommendation )
“In pregnant women with suspected PE and an abnormal CXR, we suggest CTPA as the
next imaging test rather than lung scintigraphy.” (Weak recommendation)

European Association of Nuclear Medicine (EANM 2009) “In pregnancy, particularly during the first trimester, a 2-day protocol starting with a
perfusion-only scan followed if necessary by a second day ventilation study.” (Grade C
recommendation)




Abnormal V/IQ SPECT
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SUSPECTED PE DURING PREGNANCY

High pretest probability, or intermediate/low

probability and positive D-dimer result

I\ Anticoagulate with LMWH

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

/

Proximal DVT not present

4

" SPECIFIC INVESTIGATION FOR PE

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

Proximal
DVT ;?:;?:t _ * If chest X-ray abnormaf® => CTPAS )
l Negative l Indeterminate or positive
’ 2 3
PE ruled out Negative Review by radiologist or

nuclear physician
experienced in diagnosis
of PE in pregnancy

\J

l Positive

4

» 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

4

©ESC2019




Diagnostic algorithm for PE In

Suspected PE

ABG, EgG, CXR

pregnancy

{ \ \
Start anticoagulation LMWH treatment dose UNSTABLE
7 v y
STABLE Clinically urgent /
\‘, (out of hours) /
7
‘1'_ DOPPLER USS LEGS _‘1' , v
+vte -vte / Portable echo
7
Vo R ,
CXR normal CXR abnormal /
o R 2
V/Q scan -vte
Q¢ > Still suspicious > CTPA w v
e TN e e — e e
Stop l ‘1’
¥ anticoagulation
. : Thrombolysis/i.v. h rin
Anticoagulate with LMWH < ombolysis/i.v. heparin/

ABG, arterial blood gas;

ECG, electrocardiogram;

CXR, Chest X-ray;

USS, ultrasound sonography;

CTPA, computerised tomography pulmonary angiography

Scarsbrook et al. Clin Radiol 2006:61:1-12

thrombectomy



Anticoagulant treatment of VTE In preghancy

In clinically suspected DVT or PE, treatment with low-molecular-weight heparin (LMWH) should be B
commenced immediately until the diagnosis is excluded by objective testing, unless treatment is
strongly contraindicated.

Booking or early pregnancy weight Initial dose of enoxaparin

<50kg 40 mg twice daily or 60 mg once daily
50—-69 kg 60 mg twice daily or 9o mg once daily
70-89 kg 80 mg twice daily or 120 mg once daily
90-109 kg 100 mg twice daily or 150 mg once daily
110—-125 kg 120 mg twice daily or 180 mg once daily
> 125 kg Discuss with haematologist

(booking weight :body weight at the first antenatal appointment with the gynaecologist, e.g. 8—-10 weeks of pregnancy)

RCOG Green-top guideline 37b 2015



Thrombectomy

 Fetal death 20 — 40%
 Mother risk Is low

Thrombolytic therapy

* tPA, streptokinase, tenecteplase: do not cross
the placenta

« Maternal bleeding: 1 — 6%, maternal death: 1%

* Fetal loss: 1 — 2%

Matrtillotti. Treatment options for severe pulmonary embolism during pregnancy and the postpartum period: a systematic
review. Journal of Thrombosis and Haemostasis, 15:1942—-1950



Maintenance treatment of PE

Treatment with therapeutic doses of subcutaneous LMWH should be employed during the remainder

of the pregnancy and for at least 6 weeks postnatally and until at least 3 months of treatment has
been given in total.

Women should be taught to self-inject LMWH and arrangements made to allow safe disposal of
needles and syringes. Outpatient follow-up should include clinical assessment and advice with
monitoring of blood platelets and peak anti-Xa levels if appropriate (see sections 5 and 6.3).

Because of their adverse effects on the fetus, vitamin K antagonists, such as warfarin, should not
be used for antenatal VTE treatment.

Women should be advised that neither heparin (unfractionated or LMWH) nor warfarin is
contraindicated in breastfeeding.

RCOG Green-top guideline 37b 2015




Recommendations for the prevention and
treatment of VTE

Class | level

A documented assessment of risk factors for VTE before
or in early pregnancy is recommended in all women
C

For high-risk women, it is recommended to give a weight-
related prophylactic dose of LMWH

Thrombolytics to manage patients with pulmonary
embolism is only recommended in patients with severe
hypotension or shock

In women on therapeutic LMWH, planned delivery should

be considered at around 39 weeks lla

NOACs are not recommended during pregnancy or
lactation

©ESC 2018



Role of PERT (PE Responde Teams)

\/ascular
Medicine and -

Emergency Intervention

; Pediatrics
Medicine

Hematology/

Oncology Cardiac Surgery

Cardiac and

Cardicleyy Thoracic Imaging

Echocardiography Nursing

Nuclear

Physician
[ MASSACHUSETTS
GENERAL HOSPITAL

INSTITUTE FOR HEART,
VASCULAR AND STROKE CARE

Modified from MGH



DIEN TIEN MUON CUA
THUYEN TAC PHOI



Dién tién PE v&i khang dong
» Cuc mau dong tiéu dan sau 3 thang trong da so
cac TH — khong can chup CT kiém tra thuwong quy
« Cuc mau déng té chirc héa — CTEPH* (< 10%)
« Kho th& + gidm gang strc kéo dai sau PE:
Khong phai CTEPH (20 — 75% PE)

— Cham soc BN sau PE:

1. Phuc héi chirc nang, diéu tri bénh déng mac
va nguy co tim mach, giao duc hanh vi...

2. Phat hién sém CTEPH

ESC guidelines. European Heart Journal (2019) 00,161



Triéu chirng kéo dai “co nang” sau PE

Kéo dai 6 thang — 3 nam sau PE

Tham do CN phdi, siéu am tim: binh thwéng

Yéu to du doan: cao tudi, bénh tim phdi dong
mac, béo phi, hat thubdc, tang ap BDMP va suy
th4t phai khi PE

Khong lién quan véi “tiéu soi huyét” trong giai
doan cap

ESC guidelines. European Heart Journal (2019) 00,161



Patients With Untreated CTEPH
Survival and mean Py,

Pear, mmHg (No.
10 PA g ( )

LY e
L™
........
L™
gy

0.8 -

21-30 (19)

0.6 1 e ---. Total (147)

31-40 (10)

\— 41-50 (19)

> 50 (395)
2 4 6 8 10
Years

0.4 -

Cumulative Survival

0.2 -

Riedel M et al.
Green dotted line represents predicted survival among men 40-50 years old.



Risk factors for CTEPH

Concomitant chronic diseases and

Findings related to the acute PE event conditions predisposing to CTEPH

(obtained at PE diagnosis) (documented at PE diagnosis or at 3—6
month follow-up)

Previous episodes of PE or DVT Ventriculo-atrial shunts

Large pulmonary arterial thrombi on CTPA Infected chronic i.v. lines or pacemakers

Echocardiographic signs of PH/RV dysfunction History of splenectomy

Thrombophilic disorders, particularly
antiphospholipid antibody syndrome and high
coagulation factor VIl levels

CTPA findings suggestive of pre-existing
chronic thromboembolic disease

Non-O blood group
Hypothyroidism treated with thyroid hormones

History of cancer
Myeloproliferative disorders
Inflammatory bowel disease
Chronic osteomyelitis

Bonderman D et al. Risk factors for chronic thromboembolic pulmonary hypertension Eur Respir J 2003:325-331



Methods: Qanadli

« Severity of
pulmonary
embolism

« Computation
depends on
artery occlusion
level

* +0: no occlusion

« +1: partial
« +2:complete
occlusion

10 doan déng mach & méi phdi

Tac nghén nang khi thang diém Qanadli (QS) > 18/40 diém.



DIAGNOSIS OF ACUTE PE

\/7 Anticoagulate |
| FOLLOW-UP AT 3-6 MONTHS: |

l

Yes Dyspnoea and/or functional limitation®? } l No
7 % =| present P
TTE: ‘ may consider TTE ASSESS:
L Determine probability of PH< ;‘ """""""""""""""" Risk factors for CTEPH®
4 . ] ol -
Low Intermediate High
s N
None CONSIDER: 2| e
Present | 1) Elevated NT-proBNP 7 present
2) Risk factors for CTEPH®
3) Abnormal CPET results®
. >
s/ , Y Y
I . No . Focus on anticoagulation
c:;:‘k :f dys;‘?af < ] viQ SCAN and secondary prophylaxis;
Sndior Mismatched perfusion defects? advise to return if
common causes of PH RDPLANHS AppEwy.
l Yes

ESC guidelines. European Heart Journal (2019) 00,161




Ventilation/Perfusion lung scan
Subsegmental or larger unmatched perfusion defects

| Normal
—x CTEPH excluded
Abnormal l

Catheter-based lm angiograph “Gold standard”
» Confirmation of CTE disease

» Assessment of operability

« Confirmation of CTE disease
» Assessment of lung parenchyma, mediastinum, cardiac structures
» Exclusion of alternative possible diagnosis (i.e., pulmonary artery
sarcoma, pulmonary veno-occlusive disease, fibrosing mediastinitis)

» Confirmation of CTE disease

Confirmation and assessment of pulmonary hypertension
(i.e., mPAP = 25 mm Hg, PCWP < 15 mm Hg)

Mahmud et al. Chronic Thromboembolic Pulmonary Hypertension. JACC vol. 71, NO. 21, 2018



Comparing V/Q and CTPA:
Which is the Preferred Strategy in Clinical Practice?

Performance Indicators for V/Q Scintigraphy and CTPA?

The sensitivity of the V/Q scan
is almost 50 percent greater

than that of CTPA

OS/enSitiVitYa 97 4 06.2 51.3 (>96 vs ~51 percent, respectively)
0

Specificity, 90 94 6 99 3

. : :

Other indicators favoring V/Q over CTPA:
. Lower radiation exposure
Fewer IV contrast complications

. Less training for data interpretation
«  Low costd

2 A retrospective analysis of 227 patients.

b Intermediate with high-probability scans as indicative of CTEPH.
¢ Only high-probability scans as indicative of CTEPH.

d When perfusion is omitted.

Tunariu N et al. 3 Nucl Med. 2007;48:680-684.



PH Imaging Modalities V/Q scan

No abnormal shadow in chest roentgenogram or

Out-of-proportion PH compared with abnormalities in pulmonry function test
andlor chest roentgenogram

!

Ventilation/perfusion scan

+
Ventilation  Perfusion  Ventilation  Perfusion Ventilation  Perfusion

ATAI AL2FaTA!

Normal or Mottled At least one segmental Perfusion defects
pattern perfusion defects inconsistent ““5'3‘9"&W£ht‘“’"“'3ﬁ°"
l with ventilation scan findings e
| !
PAH CTEPH PH due to lung diseases

or other pulmonary vascular diseases  and/or hypoxemia

Tanabe . Recent progress in the diagnosis and management of chronic thromboembolic pulmonary hypertension



PH Imaging Modalities
CT Pulmonary Angiography

CT pulmonary angiogram Mosaicism and enlargement of the
demonstrating central segmental pulmonary arteries relative
pulmonary artery to their accompanying bronchi
thrombus (asterisk)

Bronchial artery hypertrophy
(arrows)

Courtesy of Ewen Robertson, Michael Sproule



Angiographic Classification of CTEPH Lesions

(A) Type A: ring-like stenosis lesion. (B) Type B: web lesion. (C) Type C: subtotal lesion. (D) Type D: total occlusion lesion. (E) Type E: tortuous
lesion. Type A-D lesions (arrows) are located proximal to the subsegmental pulmonary artery, namely, the segmental and subsegmental
arteries. Type E lesions (arrowheads) are located distal to the subsegmental artery. CTEPH = chronic thromboembolic pulmonary hyper-

Kawakami et al. Circ Cardiovasc Interv 2016;9:e003318



Surgical Classification for CTEPH - UC San Diego group
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CENTRAL ILLUSTRATION CTEPH Treatment Algorithm by the Multidisciplinary UC San Diego CTEPH Team

Chronic Thromboembolic Pulmonary Hypertension (CTEPH) Diagnosis Confirmed

CTEPH Multidisciplinary Team Assessment

* Pulmonary thromboendarterectomy (PTE) surgeon
« Pulmonary vascular medicine specialist
« Interventional cardiologist

« Imaging specialist

Targeted Medical Therapy and/or
Pulmonary Thromboendarterectomy Balgloon Pulmonary Ang'?gplas{y
oA

Mahmud, E. et al. J Am Coll Cardiol. 2018;71(21):2468-86.




Medical Therapy for the Treatment of CTEPH

Y

Prostanoids Endothelin
® EPOPl'Ostenol Antagonists
* Treprostinil
¢ |lioprost

Anticoagulation Diuretics

Pulmonary Thromboendarterectomy for CTEPH. Anesthes. 2014;120(5):1255-1261



Medical Therapy for the Treatment of CTEPH

Drug Class Evidence and Effects
Soluble guanylate « CHEST-1 trial (randomized, double-blind,
cyclase placebo-controlled study) (74);
stimulants Improved pulmonary vascular resistance and 6-min
(riociguat) walk distance after 16 weeks

e« CHEST-2 trial (follow-up extension study) (75);
Persistent efficacy for up to 1 yr

Endothelin receptor  Macitentan

antagonists « MERIT-1 trial (randomized, double-blind,

(macitentan and placebo-controlled study) (76);

bosentan) Improved pulmonary vascular resistance after 16 weeks
Bosentan

» BEMEFIT trial (randomized, double blind,
placebo-controlled study) (77);
Improved pulmonary vascular resistance and cardiac
index after 16 weeks

» Systematic review of BENEFIT and 10
observational studies (78);
Similar results were reported

Phosphodiesterase 5 « Randomized, double blind, placebo-controlled pilot study (79);

inhibitors Improvement in World Health Organization
(sildenafil) functional class and pulmonary vascular resistance
after 12 weeks
Prostanoids Epoprostenol
(epoprostenol = Retrospective cohort study in severe inoperable CTEPH (20);
and treprostinil) Improvement in pulmonary vascular resistance,

pulmonary artery pressure, and exercise capacity
after 3 months

Illoporost

s AlIR study (randomized, double-blind, placebo-controlled
study) (21); Improvement in New York Heart Association
functional class and 6-min walk distance at 12 weeks

Mahmud et al. Chronic Thromboembolic Pulmonary Hypertension. JACC vol. 71, NO. 21, 2018



Theo doi sau PE

Recommendations Class

Lwong gia triéu chirng cua bénh nhan sau khi bi PE 3 — 6 thang

Phoi hop “da md thirc” cham s6c BN sau PE: BS tim mach, diéu
dudng, BS gia dinh, BS — KTV Phuc héi chtrc nang

BN c6 bat twong hop trén V/Q scan sau PE trén 3 thang can dwoc
chuyén dén chuyén gia CTEPH

BN PE c0 triéu chirng kho thé/gidm gang strc kéo dai hodc méi khdi
phat can dwoc lam cac test chan doan chuyén sau

BN PE khoéng c6 triéu chirng nhwng c6 nhiéu YTNC CTEPH can
dwoc lam cac test chan doan chuyén sau

lla C

b C

ESC guidelines. European Heart Journal (2019) 00,161



