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Risk factors
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N3ZUIUNT fibrinolysis RATu Saiumsiaa mseansss (normal physiologic change) T3AuzI5 130
waeadenaadu 1A D-Dimer gatu 1§ v1nmanasand 12111 D-Dimer & low specificity” M3 19

Y
D-Dimer3 401U clinical risk assessment ﬁﬂﬁ’mwmmufiﬂuﬂ”mmmmﬁu m%zﬂmmallﬂ

1 g aa o o 4
Venous duplex ultrasound feantlumsinanenanveslsn DVT unu venography (o910l
oo A ' v 2 o ¥ Y < ) AW 1A o
AIMULLIU N thLﬁ'fl\?ﬁﬂﬂ”liIﬂuiﬂﬁ ﬁﬁJﬁﬂVHSUNWIENUlﬂ Lﬂuwmmiﬂwmmgumq Lﬂm“ﬂiuﬂTi
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aauilaswan Wells PS, Anderson DR, Rodger M, Forgie M, Kearon C, Dreyer J, et al. Evaluation of D-dimer in the

diagnosis of suspected deep-vein thrombosis. N Engl J Med. 2003;349(13):1227-35.
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A3e70 DVTIN

(Probability >1)

Venous duplex ultrasound

Tx as VTE

.
B

Repeat Duplex 3-7 u

1.1

Negative

D-Dimer

Negative

Exclude DVT

aadfe DVTTios

(Probability < 1)

D-Dimer Negative

Venous duplex ultrasound Exclude DVT

w

Tx as VTE

Repeat Duplex 3-7 u
Negative

1.2

aauaann9n Lurie F, Fish J. Acute Lower Extremity Deep Venous Thrombosis: Presentation, Diagnosis, and Medical

Treatment. In: Sidawy AN PB, editor. RUTHERFORD’S VASCULAR SURGERY AND ENDOVASCULAR

THERAPY, NINTH EDITION. 9 ed. Philadelphia: Elsevier; 2019. p. 1936-49.

35mM33nmn (Option of definitive treatment)

1. Medication

32,33

M35 VTE utiailu 3 szez™ 140N itial, long-term 118 extended phase #an i 2 a4 Tomalu

a T o aa o o gﬂ (] § <
N13LNA recurrent VTE msflu 3 Lﬁaumﬂﬂzq\iﬂ’n 3 Lﬁ@uﬂaﬁﬂWiﬂuﬁ]ﬂﬂ muu%’N‘ﬁLﬂu ‘active

treatment' 725 1HMMI5SNYI0E 1100 3 1AOU (initial 11a% long term phase) & 15U extended phase N9

Y H [
Thendonso luvuegnuanu@oslunising recurrent VTE waz lomaaeneondeaz lumnu lugile

v Y
uaaes1e TuNNa199ua Initial 1A long-term phase

MW 2 1aag phase of anticoagulation?a2

Initial

Phases of anticoagulation

Long-term

(0 to~7 days) (~7 daysto ~3 months)
1 1

Extended
(~3 months to indefinite)
|

I 3

L\l 1

Parenteral* |

Vitamin K antagonist or other agentt

* Heparin, LMWH, fondaparinux ;

T Includes LMWH, dabigatran, rivaroxaban

91N Kearon C, Akl EA, Comerota AJ, Prandoni P, Bounameaux H, Goldhaber SZ, et al. Antithrombotic therapy for VTE

disease: Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-

Based Clinical Practice Guidelines. Chest. 2012;141(2 Suppl):e419S-¢968S.
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Calf deep vein thrombosis (Isolated distal DVT) 911 American College of Chest Physicians (ACCP) 3l
2016” Iz lums$nudihenduil aulie anticoagulation Withuiiiamidsavesmsiia
thrombus extension MaLIA (1) positive D-dimer (2) extensive thrombosis (eg, >5 cm in length, involves
multiple veins, >7 mm in maximum diameter) (3) thrombosis is close to the proximal veins (4) no
reversible provoking factor for DVT (5) active cancer (6) history of VTE (7) inpatient status N30
severe symptom “luﬁj’ﬂaﬂﬁ”lajﬁ thrombus extension risk itaz lulomsunzihliaaaiuerns Iaer

= [} Jd
ultrasound 0 2 dala9
Proximal DVT

Non cancer patients 910 ACCP 2016 uuz111# Anticoagulation 0813108 3 1Ry Tasuuzii 1y

1 4 1 Aa a 1Y I %’ 1 o
NOAC 119731 VKA 183991131 NOAC  Yszansamlumsilesnumsitluguiteuming VKA
1A% bleeding complication 1ABIRNIZOE1984 intracranial bleeding Ypenuazuiwsendireninlaeg i
o & 9 o = o 9 3 Ao [ .
Tulludesdsuvuiae Jauuii i NoAC Huennsny VTE 14994 initial 1182 long-term treatment

Tudihoi T Idituuzis

Cancer patients (cancer-associated thrombosis: CAT) 310 ACCP 2016 uuzﬁﬂﬁ' Anticoagulation 2814
oo 3 imou Taouuzsh 1 low molecular weight heparin (LMWH) 1107131 NOAC 1ag VKA 11939710
LMWH #1115084 recurrent VTE Wi Idana1 Tutlagaiuiien NOAC 11907 (edoxaban and rivaroxaban)
fiamnsaannsiia recurrent VTE I8@n 13 eifouii LMWHUA bleeding risk fiugaudnoisuiy
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Y
Tliofemoral DVT V014¥N¥AUUBINITIN early thrombus removal strategies o phlegmasia cerulea
{ g
dolens MU limb- threatening venous ischemia 911 iliofemoral deep venous thrombosis oo
9
113091 18N percutaneous catheter-based techniques (pharmacologic or pharmacomechanical) W3o
. 3 ¥ 3 I A 29 9 Y ’ o
surgical venous thrombectomy nla Guuagﬂ’uamﬂaamawm“lums“lw thrombolysis ATUFIUIUYUD
J o ' o

unnduazanunionveignIel” 9910 ACCP 2016 IM3NE1I0901591 percutancous catheter-based

1 Y v v
techniques L#ioaA 1oN&1NA post-thrombotic syndrome (PTS) 4ANTTHADMIHILANANMTIUD

o & ' J v & ! 4 o 1 U § e
reaoen la aviudadidihouengumniuiive ladse Temniainmssi 1dun gilendl iliofemoral DVT,

symptoms for <14 days, good functional status, life expectancy of > lyear liai& low risk of bleeding
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Anticoagulation

J 9
Unfractionated Heparin (UFH) 3na 1nn1599ng 5164 thrombin 118 factor Xa M3 1% intravenous
A 1 3 1] d’d Aa A [ A o % Y] Y 9 Y]
UFH ﬂ’t’]'ﬂlﬂuﬂ”lﬁiﬂ'hn‘ﬂuﬂﬁgﬁ‘ﬂ‘ﬁﬂ”l‘l/‘lii!ﬂ?ﬁiﬂHTIiﬂﬁaﬂﬂLﬁ@@ﬂTQﬂ@u IﬂﬂmﬂﬂziﬁW§ﬂi\lﬂU
< 1 o a Y o A 4 . wa
warfarin LﬂujgﬂglﬁﬁWGGTQﬂ@ﬂ 59U fﬂﬁ@]ﬂ@ﬂi\lﬁgﬂ‘ﬂﬂlﬂﬁfﬂfﬂu‘ﬂui’]EJNENLﬁi’NTITﬂ heparin ﬁﬂmﬁﬂﬂ@]
nonspecific binding FUIUNY plasma proteins, endothelial cells, platelet factor 4 Li6i¥ macrophages i
1 4 [ ' v !
liansonensal pharmacodynamics FIUDITLAVVDIET TINAY heparin il therapeutic window nuay

1l Temaidonoenga Tag therapeutic range Yo dheparin 9 aPTT 1.5-2.5 1911

M3 1% UFH Tded1nana1eedna 154 11199910813 unpredictable pharmacodynamic 3337 therapeutic
. = o Yy A Y = A ) o ' 9
windownuau Ao suou Isanenunaive 1ven Inswiziaearateasaazmslsuenosdneen

waz i lomeina heparin- induced thrombocytopenia (HIT)
VYUY intravenous heparin 80 units/kg bolus then 18 units/kg per hr 1azSU aPTT 1.5-2.5 11

'd Y v

Low-Molecular-Weight Heparin (LMWH) ninalams 2ONYNTNANYV YN factor Xa Lasd T ee

v v
YUYINITNT WT]}‘L! thrombin LMWH 3 bioavailability‘ﬁa U190 predictable pharmacokinetics 481%

i) Y 1
pharmacodynamics Iailetfiguny UFH M3115 M15eniianuazainunaiuilodnin nsgasuna
° . @ 1o & Aa o 1 {

subcutancous W half-life 3 -5 33 1us naz lusuiludesdanszauneniugile sa laidoad

a [ dl . ", = = = =
MIAAMTEAVEN TAsTN LMWH-anti factor Xa activity ¥f1 0.5-1.0 IU/mL IMsfnyufsonme
LMWH nU UFH Tum353ny1 DVT WUIWan35n#1 (recurrent VTE, PE)azaudaoansminu
(major bleeding, minor bleeding, thrombocytopenia) UAliANMLANABE Tz d 1A 11T p90AT)

MIdeTIa InenuoasIMadedialungui 14 LMWH fidosnan®
VU981 Enoxaparin 100 anti-Xa U/kg every 12 hours or 150 anti-Xa U/kg every 24 hours
Dalteparin 100 anti-Xa U/kg twice daily or 200 anti-Xa U/kg once daily

Tinzaparin 175 anti-Xa U/kg once daily

@

<. 2 2
Parenteral Direct Thrombin Inhibitors (DTI) ina’lnms 99NYNTIVYN thrombin INTUY JoAVDIEN

Y
1 =

(% U { g ' { [
nquiifee 135nudiheiilu HIT Tudiheiaads HIT A251ga heparin 1130 enoxaparin ttaz 1#en

Q
]

Y
NANBUIFU DTI 551 IN19T9HD serologic test mﬂquﬁllﬁ’uﬂ lepirudin, argatroban (L% bivalirudin,

Q

Y
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9
Vitamin K Antagonists (VKAs) warfarin 8184 production of vitamin K-dependent coagulation factors
v v 9
(TaeNszozna1lunsanszauvea factors Il and X IN1T2AUANT 30% 081900 5 1) 1AEI0T
{ Y 1 I 1
natural anticoagulants protein C LL81% protein S (3 half-life AFUNN procoagulant factors) L%QL‘IJHLW@N@’N

VKAs 81113509 10A0192 procoagulant state 114349 3 TH1i5nv0am 3 190 nounseduenzda

]
a

. o & v Y Vi . . " o
anticoagulant effect AIUUMT I warfarin @]ENLﬁJGl‘Hﬁ]ﬂﬂ parenteral anticoagulation 9¥1NUDY 5 IU
oy Y . 1 Y LA A . . =
wnsEnala therapeutic level Tag INR A239YN 2.0-3.0 VDLTYVDI warfarin D U therapeutic window N

1AL ¥ interaction NUBIMITHALHINNE

g Y

Direct-Acting Oral Anticoagulants (DOAC) 3ina lnn15eengns MR mzdudl factor Xa (rivaroxaban,
apixaban, edoxaban) %30 thrombin (dabigatran) RYGRERTTIRY predictable pharmacokineticsd high

[l Y
bioavailablityl 1l drug to drug interactiontio® 1Az 1313 food interactiontdl®NBUNY warfarin #9131 3)
o 9 a Y] A [ a A o =1 T o . 9
ludosaamuszauemsodiven dszansmwlumssnyn VIE Meuimny warfarin 1UATUAI 1LY

9
YapARNL intracranial bleeding WA fatal bleeding 3 Tomatnaioanat erlunguiildin dabigatran,
Y

rivaroxaban, apixaban, edoxaban YU 1AUDILIAAZFHATUDYNUNTANEIVOIGUADZAD UVIWNAIRDINA

] 9
g1 LMWH nou ‘]JNG]’JL?ZUﬂum"lﬁ}ﬁ\‘]LL@LLiﬂLL@ﬁ@QNWﬂiUﬂJUWﬂm

Current VTE treatment regimens Initial pahse Maintenance pahse Extended pahse

LMWH or Enoxaparin(100 mg/1 ml) 1mg/kg SC q 12h or 1.5 mg/kg SC q 24 hr.
fondaparinux SC

DO D5 3-6 mo

Do D5 3-6 mo

EINSTEIN-DVT+EINSTEIN-PE:
Rivaroxaban Rivaroxaban 15 mg BID 3 wks, then 20 mg OD 10 mg OD

DO D21 3-6 mo

D 3-6 mo

DO U
Do D5 3-6 mo

NN 3 AN VUIAAZITHITUTHI561 anticoagulant 1UMITAHT acute VTE
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2. Inferior vena cava filter (IVC filter)

Tudihe VTE $11318e1 anticoagulation vz lianun@eslunsina PE ga uazli Tomendedingade 25%

M3 1d IVC filter 9237000 PE Ay DVT Jilinane mortality”’

32,33

HFousrdmsumsla IvC filter Iaun

® Documented VTE with contraindication to anticoagulation
® Documented VTE with complications of anticoagulation
® Recurrent PE despite therapeutic anticoagulation

® Documented VTE with inability to achieve therapeutic anticoagulation

Y 1
3. Early thrombus removal strategies 10119% 1un15auaeaoon lALn phlegmasia cerulea dolens
1 1 1 4 o [ g’/
sevaunfofihouanguineg laisz Temininmss Taseunsnii 1dna percutancous catheter-based
< o A 1
techniques (pharmacologic or pharmacomechanical) 130 surgical venous thrombectomy nlaaan lanan

Y
LA
3. Adjunctive Management

®  UPUINVIZINNIZTAVNI aFIBanIMTUINLAzIIA

® M3WiuUI(elastic bandage EE) graduated compressive stocking; GCS) %mﬁumsqmﬁu IR

progression UB4 thrombus aneINsuINtazlIa
AMIZUNINGOU Complication

. A A A o A 2 o q ¥
Acute pulmonary embolism (PE) Gluﬁgflzlljﬂall!,ﬁ@ﬂQTﬂﬁaﬂﬂlﬁ@ﬂﬂTV]m’]ﬁ@ﬂmuqﬂﬂ'ﬂﬁ

9
pulmonary arteries ﬁmiqmumamuﬁaamumwm Tagllo1MILLageIMTUAAUDY

Q

De

hemodynamic consequences BN UNTIVUDIAUVIIANAZAWHINVOIANADA N3N T30
preexisting cardiopulmonary disease’f)ij!,au HAEAINFULTIVDN ventilation LA oxygenation compromise
ﬁﬂ‘ﬂlj cardiovascular mortality “luizslzmﬁmﬁaﬂﬁaﬁﬂu pulmonary arteries vwavvdaie 11 “luvj’ﬂaﬂ
A A A oa X2 oquyv LA ~ A v A o
UNAUasamoauaIndeavzinanIia Ui 14 pulmonary arteries UN1TAVNIDYAAU uanuauluy

pulmonary arteries g3 ﬁ‘ll‘lﬂi::( chronic thromboembolic pulmonary hypertension (CTPH)

Postphlebitic syndrome (PPS) EL) postthrombotic syndrome (PTS) waamﬁaﬂﬁ”lﬁmqﬂﬁmﬂu

o ”IL‘H&{]‘IJ@QﬂWiLﬁﬂ secondary chronic venous disease (CVD) nieNiTenN postphlebitic syndrome (PPS)
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a @ <3 @
3o postthrombotic syndrome (PTS) (NAV1N deep venous valve hlﬁjiumﬂmmmzﬁmiqmumﬂwaaﬂ
A 3 @ [ Y = o A [ o ' . Y 1
oA IRAAU Vlﬂwwaama’eﬂmum”lmuqmﬂﬂq venous hypertension 81013LAZDINTTLUEAN llﬂ!l,ﬂ
1w 1a lipodermatosclerosis L8 venous ulceration Tag PTS I(NAANHAY DVT 20% to 50% n1alu

1-2 7 PTS 119103 morbidity punwdiaudas amlsaelumsinuaesdnega
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