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VENUS THROMBOEMBOLISM (VTE)
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DEEP VENUS THROMBOSIS (DVT) PULMONARY EMBOLISM (PE)
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ACCP Pulmonary Medicine Board Review: 25th Edition
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Pulmonary embolism mortality in the United States, 1979

-1998 Arch Intern Med. 2003



Predisposing factor Patient-related Setting-related

rr (o)
J_ i O G 3 U U g e Strong predisposing factors [odds ratio = 10)
Fracture (hip or leg) v
Hip or knee replacement v

o~ i Malorgeneml surgery v . oo
20% 6yvy)jJad uUde } 8 U9 Ud Wiaum f U] Yoae3.UU

. .. . . Spinal cord inju v
Acute pulmonary embolism: clinical outcomes in the International | pme el Iry .................................

Cooperative Pulmonary Embolism Registry (ICOPER). Lancet 1999 Moderate predisposing factors|(odds ratio 2—9)

Arthroscopic knee surgery

v
Central venous lines v
Chemotherapy v
Chronic heart or v

respiratory failure
Hormone replacement v

therapy
Malignancy v

Oral contraceptive v

therapy
Paralytic stroke v
Pregnancy/postpartum v
Previous VTE v
T mbo;ﬂilia ~ o

Azh3seaes GcUUscheUszass U7 8.3 B

Weak predlsposmg factors|(odds ratio <2)
AH;eux;esea GcUUseche Usgegresgidds UQ 3 v
mmobility due to sittin v
eUUY UUUC{ | bility due to sitting

(e.g. prolonged car or air
travel)

Increasing age v

Laparoscopic surgery v
(e.g. cholecystectomy)

Obesity

NN

. . . . Pregnancy/antepartum
Risk factors for venous thromboembolism. Circulation 2003 _g v ) P
Varicose veins v
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FIZUBEaqz]) ¢ £3j ?PBé¢g ¢
P3IEB? B¢t 84%
UqA]) Tt TB | slBE 74%
J PERE3i b 59%
bej | B 53%
| tZBYEIEL
AUt pAqgE¢ 27%
] UB3IELt] UqA. | sUBJIE 14%

Prospective Investigation of Pulmonary Embolism Diagnosis (PIOPED) JAMA 1990
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ABilj Bt 5304
AYtL ¢ |R¢ 53%
g1 1 3% Aptmirr 100/
BINAEBE=B 7, 8 43%
Pt )] UBAZEg 36%
)] s Y EZ$ES4 34%
DVT 3206
Btopgz)] FTFéAq? 54%
) ANpt ) TB 03 EgZ] 2304,
T3] PqE¢ 19%

Prospective Investigation of Pulmonary Embolism Diagnosis (PIOPED) JAMA 1990
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PE n=219 NO-PE n=546
3 EY? Bt 80% 59%
UgA. | sUBE BsAIALEHTB 52% 43%
UgqA. ] SiBE BULEUBEZ#ANAN.12% 8%
g j | E 20% 25%
] tz7BUY¢gIEL 11% 7%
] ?) TBUY¢ 19% 11%
g] § 3Y?BL 70% 68%
g1 1 37T Nopt ) 26% 23%
¢ 7 ADYT 15% 10%
BINAEBE=B8, 5 7% 17%
T3] PqE¢ 11% 9%

TASK FORCE REPORT Guidelines on diagnosis and management of acute pulmonary embolism

Eur. Heart Journal 2000
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AWells score
AGeneva score

ARevised Geneva score



Revised Geneva score

Variable Points
Predisposing factors H:I. B US> D d LOJ 0saaa ’ D:I.
Age =65 years +1
Previous DVT or PE +3
Surgery or fracture within 1 month +2
Active malignancy +2
Symptoms EgSIULEUUU
Unilateral lower limb pain +3
Haemoptysis +2
Clinical signs YTosszosa¥Y UdeUaU
Heart rate
75-94 beats/min +3
=95 beats/min +5
Pain on lower limb deep vein at +4

palpation and unilateral cedema

Clinical probability Total BA( +)
Low 0-3 10%
Intermediate 4-10 30%
High >11 65%

Predictionof pulmonary embolism in the emergency department: the revised Geneva score. Ann Intern Med 2006



Wells score

Variable Points
Predisposing factors

Previous DVT or PE +1.5

Recent surgery or immobilization +1.5

Cancer +1
Symptoms

Haemoptysis +1
Clinical signs

Heart rate

=100 beats/min +1.5

Clinical signs of DVT +3
Clinical judgement

Alternative diagnosis less likely than PE +3
Clinical probability (3 levels) Total

Low 0-1

Intermediate 2-6

High =7
Clinical probability (2 levels)

PE unlikely 0-4

PE likely =4

o9

YA(+)
3,6%
20,5%
66,7%

3990Y

3 99¢8¢

Derivation of a simple clinical model to categorize patients probability of pulmonary

utility with the SimpliRED D -dimer. Thromb Haemost 2000;

embolism: increasing the models
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AMO% OglodaB&WaavaY GU 3yU YUseU
APa02= 85-105mmHg 20%

AA-a=03 E+t Bs Bi-t0¥%¢ 6

J 32) PKE) L ¢ K3 tABGEEY ;P ¢q°?

APaCO2 < 35mmHg

APa02 < 80mmHg

AA-a > 20mmHg
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BNP & NT-proBNP

ABNPUgUs0ddbiaU=60%, UstsoahUdUU=62%

~

ANT-proBNP i ¢ UUa e UUUs e¢U Ui adqtd Uxs U s a6o

16 @63lldad 63a3d ¢
BO50% UgadeysUdshU; gf UBAUG
BeUasg sadid Ubeit 3 UsURd 40

khse “~1eo03vy0Usose alyd Uszal
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] TéL?2BUOA) 0t)] UqA)] TBE

PE n=219 | NO-PE n=546
| EASKTE) Et] O optg¢Udr| 49% 45%
UsAIANLELT¢ EIssBid 46% 33%
EANLTQRPLT¢ BETE) B¢ 23% 10%
] P3IqqEE ) GA] liz) €BE 36% 25%
ZAKEqQZ K?¢ | GUOAELEQEE 36% 6%
K?2) 0] PLE¢ U?2K3I7zB?LT|dE 36% 1%

TASK FORCE REPORT Guidelines on diagnosis and management of acute pulmonary embolism Eur. Heart Journal 2000
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D-DIMER

AEnzyme-linked immunosorbent assay (ELISA) (results in >8 hrs)
1 Quantitative rapid ELISA (results in 30 min)

1 Semi-quantitative rapid ELISA (results in 10 min)

1 Qualitative rapid ELISA (results in 10 min)

1 Quantitative latex agglutination assay (results in 10 to 15 min)
1 Semi-quantitative latex agglutination assay (results in 5 min)
1 Erythrocyte agglutination assay (SImpliRED) (results in 2 min)

eleUsose EUWBAMDgAdIdJialU>95% UslisahUqUU=
"UeaogUsoe latexelcligago loadlidd Uy gdpa0%) UgUs

~

Jydae UjsdUsse UsUosszrvliUsse Uszal

Series Clinical probability Patients D-dimer <500 pg/L 3-month thromboembolic risk
(m) [n (%)] [% (95% Cl)]

Vidas D-dimer®*#"7 =7 Low or moderate® 3367 1184 (33%) 0.1 (0-0.5)

Tinaquant®® Low® 2071 857 (323%) 0.6 (0.2-1.4)

SimpliRED®® Low 930 437 (47%) 02 (0-13)




P9 Yo 3 ¥U(
JUBsBiUitFEzBE ?AKATAB3I j qAB3

PUs) hd o JTeRCO2i BG GO2)/(P,CO2)
Udseasgosah AHUU3s > 20%

K BEI?2m3) ER-BIMEREE? L Ej 3BI? &¢?2 | A2¢étT¢g t
] 2 £] B-BIMER (98%)

Diagnostic accuracy of a bedside D-dimer assay and alveolar dead-space measurement for rapid exclusion of
pulmonary embolism : a multicenter study. JAMA 2001;
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COMPRESSION ULTRASONOGRAPHY (CUS)

FIzZOBLAEELTB JIUAANEj] BN G¢gz) T éaq | TAQ?
NOT70%MEY? K3 7B?2t7T¢ KzbBs¢ EKBIFZADY IUAP ¢

B 3IUYUBsBLEUYUB 30% AKtj K ? DVT

Arst?L¥) 7 B?BALEIBBB2WVT

M AYTzZEdNLqzK?¢ DVT + RBEIzUYéqz) ¢)] | BB | 2] Y?
KAIpqE UAEETB EA 3%

Detached
blood clot
\ — yalve
W
VEIN WITH THROMBUS |
¥ W= Biood T i o
8| clots .31:’-"‘?;.. ARTERY
=
Normal DVT

Diagnostic utility of ultrasonography of leg veins in patients suspected of having pulmonary embolism. Ann Intern Med 1997
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Embolism in pulmonary, artery

JUBANE)} BaGANy gz T) ANopt @

A 3040% zA ANK EIz d ¢)
1. Yyopt ) E¢) EALE @A TBtsi
2. ZREIE¢) sgLTBELE] QK

3. UABUEqFE¢ ¢EALlOsqi t?)

A 80% ¢q? | EUK?q? zZAKA ] CtT¢ ANK U] Y] ABJ
Z3Z d) ¢)

AA?jt/_\A¢tTJ i NéBEtzB EAKA | EUK?AKLE 7K 7)) C
) E¢) UEI E

A ) 2KINKEZ UABZ DWbB3I Eg¢g? @A TBtst)] 35%

A Mc Conell 6s sign
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Original Contributions m——————

JAahA, May 23730, 1990 —Vaol 263, No. 20

Value of the Ventilation/Perfusion Scan
iIn Acute Pulmonary Embolism

Results of the Prospective Investigation of
Pulmonary Embolism Diagnosis (PIOPED)

The PIOPED Investigators
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Clinical probability of emboli
Scan Category

High Intermediate ow
High 55— 86 56
Intermediate 66 28 15
Low \\40 y
Normal or near normal 0 6 2

44%ed UsUosylGUsah U U a’ L
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the NEW ENGLAN D
JOURNAL o MEDICINE

ESTABELISHED IN 1812 JUNET, 20006 VOL. 354 MNO, 22

Multidetector Computed Tomography
for Acute Pulmonary Embolism

Paul D. Stein, M.D., Sarah E. Fowler, Ph.D., Lawrence R. Goodman, M.D., Alexander Gottschalk, M.D.,
Charles A. Hales, M.D., Russell D. Hull, M.B., B.S., M.Sc., Kenneth V. Leeper, Jr., M.D., John Popovich, Jr., M.D.,
Deborah A. Quinn, M.D., Thomas A. Sos, M.D., H. Dirk Sostman, M.D., Victor F. Tapson, M.D.,
Thomas W. Wakefield, M.D., John G. Weg, M.D., and Pamela K. Woodard, M.D., for the PIOPED Il Investigators*

N Engl | Med 2006;354:2317-27.
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ARTICLE Annals of Internal Medicine

Gadolinium-Enhanced Magnetic Resonance Angiography for

Pulmonary Embolism
A Multicenter Prospective Study (PIOPED [I1)

Paul D. Steln, MD; Thomas L. Chenevert, PhD; Sarah E. Fowler, PhD; Lawrence R. Goodman, MD; Alexander Gottschalk, MD;
Charles A. Hales, MD; Russell D. Hull, MBBS, MSc; Kathleen A. Jablonskl, PhD; Kenneth V. Leeper Jr., MD; David P. Naldich, MD;
Danlel J. Sak, DO; H. Dirk Sostman, MD; Victor F. Tapson, MD; John G. \Weg, MD; and Pamela K. \Woodard, MD, for the PIOPED llI

(Prospective Investigation of Pulmonary Embolism Dlagnosis ) Investigators*

A Infarn Mad, 2010;152:434-443.
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Determine if "PE

unlikely™ aor "PE likely"

PE unlikehy

Y

D-dimer assay

|

PE likely

<500 ng/mL =500 ng,/mL

'

PE excluded |

Spiral CT pulmonary
angiogram (CT-PA)

Negative Positive |

Y

Y

PE excluded | PE confirmed
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Clinical Suspicion of Pulmanary

Embolism
I | 1
Low or Moderate H?'n
ELISA d-Dimer Consides xiing
therapy
| | |
Mormal Abnormal 1
l ‘ .| Chest radiography
‘ Mo Treatmant
I 1
Abnormal MNomal
Chest CT e
Anmngm d L VIQ Scan
I |
| e i |
Fulmonary Fulmonary High probability
| Embolism Embaolism Naon-diagnostic Normal of Pulmonary Nan-diagnostic
High absenl prasent Embolism
Clinical l i l l |
suspicion
No treatment Treatment Additional No treatment Treatment Additional
lesting testing
¥

Diagnostic algorithm for acute PE. From: Tapson VF. Acute pulmonary embolism. N Engl ] Med 2008; 358:1037-1052.
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Activated partial
thromboplastin time

<35 s (<1.2 times control)
35—45s (1.2—-1.5 times control)

46—/0s (1.5-2.3 times control)
71-905s (2.3-3.0 times control)
=90 s (=3.0 times control)

Change of dosage

80 U/kg bolus; increase infusion
rate by 4 U/kg/h <

40 U/kg bolus; increase infusion U ~
oau
rate by 2 U/kg/h g

No change
Reduce infusion rate by 2 U/kg/h i - o

Stop infusion for 1 h, then reduce
infusion rate by 3 U/kg/h
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1.

Enoxaparin sc: 1.0 mg/kg/12h (U} sa3e6d, ~6aaU’ oygo4des
1.5 mg/kg/24h
Tinzaparinsc: 175 U/kg/24h ( fes GU 3 UG} see U3 U Yy aUc

Dalteparin sc: 200 IU/kg/24h (max<18.0001U) ( hcoa O Kg)E b>90

Nadroparin Ayes GU UGdU3zUad U aU0UU adsza
AU Uoa g agantthHthd d
Ardeparin GU Ugadeyse oaas3lgse Usecay
GU eyiledW,; e 300Gy a0ae U3z U ¥
Reviparin AU} Us e agRLTqU(



Fondaparinux
sc x1

5mg E db< Bd) 7.5mg E do= 5LO0Kg, 10mg E db+00Kg
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Z YssU djeebhase UsaU
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Outcome

Recurrent PE or death
Recurrent PE

Death
Major bleeding

o [°) o -~ ~ - o ,©
oae UguaUsUsg)]oaU Udd uUszs¥Yd
[e] “ v o 3 ’
]9 dyjhebes uUsd uUUzsyd @esosahuU(d!
o v rr ~
h ¥eUsuyd U] ecU
Trials that included patients with massive PE Trials that excluded patients with massive PE
Thrombolysis Heparin Odds ratio Thrombolysis Heparin Odds ratio
(n/IN) (n/N) (95% CI) (n/N) (n/IN) (95% CI)
12/128 (9.4%) 24/126 (19.0%) 0.45 (0.22-0.92) 13/246 (5.3%) 12/248 (4.8%) 1.07 (0.50-2.30)
5/128 (3.9%) 9/126 (7.1%) 0.61 (0.23-1.62) 5/246 (2.0%) 71248 (2.8%) 0.76 (0.28—-2.08)
8/128 (6.2%) 16/126 (12.7%) 0.47 (0.20-1.10) 8/246 (3.3%) 6/248 (2.4%) 1.16 (0.44-3.05)
28/128 (21.9%) 15/126 (11.9%) 1.98 (1.00-3.92) 6/246 (2.4%) 8/248 (3.2%) 0.67 (0.24-1.86)
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1. Uy U” Ue a2 5 3 ¥250j000 IU 30min, 100.000 IU/h 12 -24h

2. Bg) e8as3¥YUld 4.400 IU/Kg 10min, 4.400 IU/Kg/h 12 -24h

3. ] 20U aWA)( (100mg) 10mg & h & d U G 90ing 2h
(50mg) 0.6mg/Kg 15min

13% ~sdUsfhUJUU GdeUsUssed Useay j UoalUd
2% Usueoeay; ¥YasU © dU3U0UdiGhy 6 d

AUUU aYld
BU3sUaUU aYl(q
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Absolute contraindications®

e Haemorrhagic stroke or stroke of unknown origin at any time
® |schaemic stroke in preceding 6 months

e (Central nervous system damage or neoplasms

e Recent major trauma/surgery/head injury (within preceding
3 weeks)

e Gastrointestinal bleeding within the last month

* Known bleeding

Relative contraindications

® Transient ischaemic attack in preceding 6 months

e Oral anticoagulant therapy

¢ Pregnancy or within 1 week post partum

¢ Non-compressible punctures

e Traumatic resuscitation

* Refractory hypertension (systolic blood pressure =180 mmHg)
¢ Advanced liver disease

¢ [nfective endocarditis

e Active peptic ulcer

The Task Force on the Management of Acute Myocardial Infarction of the European Society of Cardiology. Eur Heart J 2003
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ARheolytic embolectomy

ARotational embolectomy
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Recommendations: venous filters

e [VC filters may be used when there are absolute contraindications to anticoagulation and a high risk of VTE recurrence

® The routine use of IVC filters in patients with PE is not recommended




@ European Heart Journal (2008) 29, 22762315 ESC GUIDELINES

EUROPEAN doi:10.1093/eurheartj/ehn310
SOCIETY OF
CARDIOLOGY®

)" Guidelines on the diagnosis and management
of acute pulmonary embolism

The Task Force for the Diagnosis and Management of Acute
Pulmonary Embolism of the European Society of Cardiology (ESC)
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Clinical markers Shock
A65% U)] 7] €q? €¢7? YAq Hypotension®
AR85% U;j?2)¢éq? ¢LE 2,5 Markers of RV RV dilatation, hypokinesis or pressure
dysfunction overload on echocardiography

RV dilatation on spiral computed tomography
BNP or NT-proBNP elevation

? 3 ? Elevated right heart pressure at RHC
A3 Q¢ s BE Markers of Cardiac troponin T or | positive®
M ? Pt ) 2 AEBE myocardial injury (H-FABP) Heart -type fatty acid binding protein
A | 7¢sBE "Table 4 Principal markers useful for risk stratification

in acute pulmonary embolism
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