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DISCLOSURE OF RELEVANT FINANCIAL RELATIONSHIP(S)
WITH INDUSTRY

* Nothing to disclose

REFERENCES TO OFF-LABEL USAGE(S)
OF PHARMACEUTICALS OR INSTRUMENTS

* Nothing to disclose



Learning Objectives: 3 questions

To determine whether thrombophilia test
results will.....

* help explain the thrombosis mechanism?
* Inform management decision making?
* Impact treatment duration?
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First patient




75 ylo female

Three weeks ago, she underwent left total knee

arthroplasty and recovered well. She then noted new
pain and swelling of the left leg.

Past history: Hypertension, osteoarthritis
Examination: Comfortable

BP 144/80 P 97
COR: no JVD or RV Lift. No murmurs
Extr: left leg edema
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Ultrasound Results
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75 year old female with left popliteal DVT. After 3 months
of apixaban, what are your recommendations?

Stop apixaban

Stop apixaban and begin low dose aspirin

Continue apixaban at 5 mg twice daily

Continue apixaban but reduce dose to 2.5 mg twice daily
Stop apixaban and obtain thrombophilia Testing

Ok wWh e
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Multifactorial Disease

Acquired + inherited
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Acquired Clinical Risk Factors for VIE
Nested Case-Control Study (625 Case-Control Pairs)

Surgery

Trauma

Inpatient

Malignancy with chemotherapy
Malignancy without chemotherapy
Central venous catheter or pacemaker
Neurologic disease

Superficial vein thrombosis

Varicose veins/age 45 yr

Varicose veins/age 60 yr

Varicose veins/age 70 yr

CHEF, VIE incidental on autopsy

CHEF, antemortem V ITE/causal for death
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Treatment vs. Extended Phase

Extended

Treatment

3 months

CHEST 2021; 160:e545-e608




Who gets Extended Phase

* In the setting of a transient risk factor (major or minor), we
recommend against offering extended-phase anticoagulation.

LINIC CHEST 2021; 160:e545-e608
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The ASH Choosing Wisely® campaign: five
hematologic tests and treatments to
guestion




ASH Recommendations
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1.

....transfuse the minimum number of RBCs to relieve symptoms of
anemia...

....do not order thrombophilia testing for VTE occurring in
association with a transient rnsk factor

....do not routinely insert IVC filters

....do not administer FFP or PCC except in emergency
circumstances

....limit surveillance CT scans in asymptomatic patients after
curative intent lymphoma treatment...

Blood 2013;122:3879




75 year old female: DVT following TKA

Will the thrombophilia test results

» explain the thrombosis mechanism? No
* Inform management decisions? No
» Impact treatment duration? No
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75 year old female with left popliteal DVT. After 3 months
of apixaban, what are your recommendations?

Stop apixaban

Stop apixaban and begin low dose aspirin

Continue apixaban at 5 mg twice daily

Continue apixaban but reduce dose to 2.5 mg twice daily
Stop apixaban and obtain Thrombophilia Testing

O W N R
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Second patient




55 y/o female

One week of exercise intolerance now not able to
climb one flight of stairs. This morning, she is not able
to take deep breath.

Past history: G4 P4, PCOS (on OCPs)
Examination: Comfortable
BP 150/80 P 77
COR: no JVD or RV lift
Extr: no edema
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55 y/o female

« Admission Labs:

Hgb 13.4 (13.2 — 16.6)
WBC 10.0 (3.4 — 9.6)
Platelet 188 (135 - 337)
Creatinine 0.9

PTINR 1.1 (<1.2)

aPTT 28 (26 — 33)

Ddimer 5730 (<500)




55 year old female treated conservatively and does well
and Is discharged from the hospital on Xarelto. After 3
months of uneventful AC, what are your recommendations?

Repeat CTA for residual thrombus

Assess Fibrin D-dimer

Stop rivaroxaban

Stop rivaroxaban and begin low dose aspirin
Continue rivaroxaban at 20 mg

Continue rivaroxaban but reduce dose to 10mg
Thrombophilia Testing

MAYO
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Who gets Extended Phase

* In the abbsence of transient provocation (unprovoked VTE or provoked
by persistent risk factor), we recommend offering extended-phase
anticoagulation with a reduced dose DOAC (apixaban or
rvaroxaban).

LINIC CHEST 2021; 160:e545-e608
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Provoked Unprovoked




Recurrent VI E Rates:

Provoked vs Unprovoked

Idiopathic VTE

Secondary VTE

Cumulative % of VTE Recurrence

) 20 40 60 80 100 120
Time (months)
Cumulative VTE Idiopathic VTE | Secondary VTE
Recurrence
1-year 15% 6.6%
5-year 40.8% 16.1%
10-year : 52.6% 22.5%
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Acquired Clinical Risk Factors for VIE
Nested Case-Control Study (625 Case-Control Pairs)

Surgery | . o—\
Trauma E &)
Inpatient E @
Malignancy with chemotherapy | . IS
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Central venous catheter or pacemaker E e
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Provoked Unprovoked




How do you
Incorporate the initial
thrombotic event?
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Cumulative Recurrence of DVT vs PE

Cumulative recurrence (%)
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Cumulative Recurrence of DVT vs PE
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Recurrence Rates after
Anticoagulant Discontinuation

e |f Calf DVT, then rates are reduced
by 50%

+ |f Second unprovoked, then rates
are increased by 50%/

Chest 2016:149:315




And the Consequences!!

Recurrent PE

» Case fatality rate ~ 15%
Recurrent DVT

» Case fatality rate ~ 2%

Major Bleeding
-Case fatality rate ~ 9%
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EINSTEIN Choice

Secondary Preventions Trial

Patients: Sympt proximal DVT/PE; completed 6-12 mos AC

Rivaroxaban 20 mg/day

3365 patients Rivaroxaban 10 mg/day

Aspirin 81 mg/day

1- endpoint: composite sympt VTE recurrence or fatal PE
N Engl J Med 2017;376:1211




EINSTEIN Choice

Secondary Prevention Trial

Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic Rivaroxaban
20 mg 10 mg
(N=1107) (N=1127)
Classification of index venous thromboembo-
lism — no. (26)
Provoked 666 (60.2) 647 (57.4)
Unprovoked 441 (39.8) 480 (42.6)

MAYO
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Aspirin

100 mg
(N=1131)

663 (58.6)
468 (41.4)




EINSTEIN Choice VTE Risk

The following pre-specified risk factors can be entered on the CRF:
Previous episode(s) of VTE

Idiopathic VTE

Known risk factor for VTE

If known nisk factor:

Recent surgery or trauma

Prolonged Immobilization

Use of estrogen containing drugs

Uerperium

Active cancer

Antithrombin deficiency
Factor V Leiden gene mutation
Hyperhomocysteinaemia
Antiphospholipid antibodies
Protein C deficiency

Protein S deficiency

Prothrombin gene mutation

MAYO
CLINIC

W Other known factors can be specified as free text by the investigators.



VTE Recurrence favors Rivaroxaban

100+ 5.0+ Aspirin, 100 mg
4.5
90—
4.0+
80+ 3.5
704 307
S 2.5
_E 60— 2 04 Rivaroxaban, 20 mg
£ s0- 1.5- H I
2 1.0
= 40— Rivaroxaban, 10 mg
= 0.5
£ 30+ 0.0 | | | | | | | | | | | |
et 1 30 60 %0 120 150 180 210 240 270 300 330 367
20—
10—
0 — 1 | | | | | I | I | | |
1 30 60 90 120 150 180 210 240 270 300 330 367

Days

HR (riva 20 vs. asa), 0.34 (0.20 - 0.59) p<0.001
e HR (riva 10 vs. asa), 0.26 (0.14 - 0.47) p<0.001

Ty N Engl J Med 2017;376:1211



Major Bleeding Rates Low and Similar

100+

90—

30—

70—

60—

50+

40

30+

Cumulative Incidence (%)

20—

10—

0.7 —

0.6+

0.5+

0.4

0.3 -

0.2+

0.1

0.0

Rivaroxaban, 20 mg

Rivaroxaban, 10 mg

Aspirin, 100 mg

|

1
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Major Bleeding Rates:
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150 180 210 240 270 300 330 360 390 420 450 430

Days

Riva 20 = 0.5%,
Riva 10 = 0.4%,

ASA = 0.3% N Engl J Med 2017;376:1211




EINSTEIN Choice

Recurrent VIE~*

Provoked Unprovoked

Riva 20 mg 1.4% 1.8%
Riva 10 mg 0.9% 1.5%
ASA 100 mg 3.6% 5.6%

*Event rates are @ 1 year

N Engl J Med 2017;376:1211




Subgroups HR (95% CI) Rivaroxaban 10 mg Aspirin 100 mg

Overal = 131127 (1.2%) 5001131 (4.4%)
Sex

Maie - 4)620 (0.6%) 31/643 (4.8%)

Female Pl 507 {1.8%) 18/488 {3.9%)
Age

<65 years - 6678 (0.9%) JVES4 (4.4%)

65-75 years —— 3316 {0.9%) 14/301 (4.7%)

>75 yaars i 4133 {3.0%) 6/146 (4.1%)
Body weight

<80 kg . 8737 (1.1%) 32/764 (4,2%)

290 kg Yo 5390 (1.3%) 180367 (4.9%)
Body mass index

<30 kg/m* ——t 71751 (0.9%) JETE6 (4.8%)

=30 kg/my —a—t B376 (1.6%) 141375 (3.7%)
Presentation of ndex avent

Deep vein thrombosis anly e e | S565 (0.9%) 27578 (4.7%)

Pulmonary embobsm ¢ deep ven thrombosis r—— BS60 {(1.4%) 23540 (4.2%)
Extent of index event

Limited —— 2/188 (1.1%) 1V197 (5.1%)

Risk factor profile index event
Unprovoked —a— 71480 (1.5%) 26/468 (5.6%)
Provoked —a— 6/647 (0.9%) 24/663 (3.6%)

®.nown thrombophiia
Mo e T1M105E (1.0%) 441 061 (4.1%)
Yos : - : 274 (2, 7%) BT (BA%)

No b 1053 (1 0%) 441081 (4 1%)

Yos t— 274 (2.T%) B/70 (B.68%)
Aclive cancer

No - 131100 (1.2%) AB/1094 (4.4%)

Yes 27 (0.0%) 2137 (54%)
Fraglle

No - W63 (0.9%) 43953 (4.5%)

Yas —_——— 4/164 (2.4%) 7178 (3.9%)

MAYO 001 01 i 10 100
CLINIC Favors rivaraxaban Favors asprin

Y




EINSTEIN Choice

Major Bleeding*

Provoked Unprovoked

Riva 20 mg 0.3% 0.9%
Riva 10 mg 0.5% 0.4%
ASA 100 mg 0.3% 0.2%

*Event rates are @ 1 year

N Engl J Med 2017;376:1211




55 year old female: Extensive PE

Will the thrombophilia test results

» explain the thrombosis mechanism? Maybe
* Inform management decisions? No
» Impact treatment duration? No

MAYO
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55 year old female treated conservatively and does well
and Is discharged from the hospital on Xarelto. After 3
months of uneventful AC, what are your recommendations?

Repeat CTA for residual thrombus

Assess Fibrin D-dimer

Stop rivaroxaban

Stop rivaroxaban and begin low dose aspirin
Continue rivaroxaban at 20 mg

Continue rivaroxaban but reduce dose to 10mg
Thrombophilia Testing

MAYO
CLINIC
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Third patient




23 year-old D1 College Basketball Player

« June 2021 COVID 19 Loss of smell/taste, malaise
and fatigue for 1 — 2 weeks. Afterwards, he
noted difficulty resuming athletics.

« Jan 2022 Progressive exertional dyspnea. Not able to
play more than 2 - 3 minutes at a time.

* April 2022  "Exercise induced asthma”; treated with
iInhalers and steroids

« June 2022 No longer able to walk across the room.






LEFT FV DIST LEFT FV DIST

Left Femoral Vein




23 year-old male

« Admission Labs:
Hgb 15.4
WBC 11.0
Platelet 103
Creatinine 0.9
PTINR 1.1
aPTT 37
Ddimer 7650

(13.2 — 16.6)
(3.4 — 9.6)
(135 — 337)

(<1.2)
(26 — 33)
(<500)



Mechanical Thrombectomy
(without Lytic therapy)

Post procedural:
| Enoxaparin 1 mg/kg BID




23 year-old D1 College Basketball Player

 July 2022 Discharged from hospital on Eliguis

* Oct 2022 He can walk/jog for 30 minutes, leisurely pace.
Mayo Clinic Evaluation.



VQ Spect CT  October 2022

Perfusion imaging Ventilation imaging
COIT-LURIES-TE MAR-PERFUSION S 1 (of1) QOIT-LURIES-SEISS-FIRST BREATH S 1 (of 1)

L R L

|
2 (of1) POST-LINIES-IIEISS-FIRST BREATH S 2 (of1)
R L R




N e

“Multiple bilateral perfusion defects
“New” peripheral wedge-shaped pulmonary infarction”



Transthoracic Echo

* Moderately enlarged right ventricle
* Moderately reduced right ventricular systolic function
e Estimated RVSP 32 mmHg (systolic BP 150 mmHQ).



23 year old male

Wil the thrombophilia test results
» explain the thrombosis mechanism?

* [NTorrn rmeanagsasrnent cdecisions

* Irnpact ireatrnent curatorn’

MAYO
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Venous thromboembolism:
Disease of the Elderly

O 1200
8 Male
45 1000 — == Female
=~
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IS this simply COVID 19?




Thrombosis Research 207 (2021) 150-157

Contents lists available at ScienceDirect -
Thrombosis Research
ELSEVIER journal homepage: www.elsevier.com/locate/thromres
g ite . . PO . . or
Timing of venous thromboembolism diagnosis in hospitalized and =
non-hospitalized patients with COVID-19
Ahmed K. Pasha”, Robert D. McBane *, Rahul Chaudhary ”, Leslie J. Padrnos °,
Ewa Wysokinska % Rajiv Pruthi’, Aneel Ashrani, Paul Daniels ', Meera Sridharan ",
Waldemar E. Wysokinski “, Damon E. Houghton ™"
* Department of Cardiovascular Diseases, Division of Vesculor Medicine, Rochester, MN, United States of America
* Department of Internal Medicine, Division of General Internal Medicine, Mayo Clinic, Rochester, MN, United States of America
© Department of Internal Medicine, Division of Hematology/Oncology, Mayo Clinic, AZ, United States of America
* Department of Internal Medicine, Division of Hematology/Oncology, Mayo Clinic, FL, United States of America
* Department of Internal Medicine, Division of Hematology/Oncology, Mayo Clinic, MN, United States of America
ARTICLE INFO ABSTRACT
Keywords: Background: The reported of venous (VTE) in COVID-19 patients varies widely
SARS-CoV-2 depending on patient populations sampled and has been pred: ly studied in hospitalized patients. The goal
CoVID-19 of this study was to assess the evolving burden of COVID-19 and the timing of associated VTE events in a systems-
Venous thromboembolism
Deep vein thrombosis Widls coBORL
P embelida Methods: COVID-19 PCR positive h lized and h lized patients >18 years of age tested between 1/
1/2020 through 12/31/2020 were re! vely analyzed using el medical records from multiple states
across the Mayo Clinic enterprise.
Radiology reports within 90 days before and after fi d COVID-19 d were d for VTE out-
comes using validated Natural 1 P ng (NLP)
Results: A 29-fold increased rate of VTE compared to the pre-COVID-19 period was noted during the first week
following the first positive COVID-19 test (RR: 29.39; 95% CI 21.77-40.03). The rate of VTE steadily decreased
and retumned to baseline by the 6th week. Among 366 VTE events, most occurred during (n = 243, 66.3%) or
after (n = 111, 30.3%) initial hospitalization. Only 11 VTE events were identified in patients who did not require
hospitalization (3.0% of total VTE events). VTE and mortality increased with advancing age with a pronounced
increased each decade in older patients.
Concll We a profoundly risk of VTE within the first week after positive testing for COVID-
19 that retumned to baseline levels after 6 weeks. VTE events occurred almost exclusively in patients who were
hospitalized, with the majority of VTE events identified within the first days of hospitalization.
1. Introduction manifest in the form of venous thromboembolism (VTE) [6-8).
Numerous reports from various countries have demonstrated a high
Severe acute respi y synd (SARS) Co irus 2 (SARS- incidence of VTE in COVID-19 patients [9-11], however, there is a lot of

CoV-2), also known as COVID-19, has spread around the world causing
significant morbidity and mortality (1] and has created significant
challenges for health care systems and staff (2,3]. COVID-19 daily
mortality rates have exceeded those from cardiovascular disease and

heterogeneity reported in the risk of VTE [ 12). Furthermore, the precise
timing of VTE events as they relate to the diagnosis of COVID-19 has not
been well studied. Much of the published data shows a high incidence of
VTE in critically ill hospitalized patients, the group with the most severe

cancer | 4] with a unique and alarming association with thrombosis [5). p i and most ¢ rbidities. While ging VTE risk in
k logic derang: that c i a form of ! hy often hospitalized pati is ial, an exclusive focus on this setting limits
* Corresponding author at: Division of Vascular Med Dep of Cardi ular Diseases, Mayo (linic, 200 1st St, Rochester, MN 55905, United States of
America.
E-mail address: Houghton. Damoné@ mayo.edu (D.E. Houghton).

Received 2 July 2021; Received in revised form 13 September 2021; Accepted 15 September 2021

Available online 7 October 2021
0049-3848/0 2021 Elsevier Ltd. All rights reserved.

Mayo Clinic Enterprise Data
54,354 COVID-19 PCR confirmed patients
e 1/1/2020-12/31/2020

* 8% hospitalized (92% outpatient)

Thromb Res 2021;207:150



COVID-19 PCR
positive date (T=0) ~125

VTE event rate

* 30-fold increase 100
e 132 (vs. 5) per 1000 pt-yrs

=75

VTE event type

* DVT 36%
* PE52%
 DVT/PE 11%

25

Venous Thromboembolism (N)

:l:"

30 -80

T I | O P {2

-1’0 0 10 20 30 40 SO 60 70 80 90

Days Thromb Res 2021;207:150



COVID 19 Case number

10,000

5,000

Mayo Enterprise Numbers
VTE stratified by Age Quartile

9,382

10,164

6,355

0.8% 35%

6.9%

252

L

Our Patient

27-54 yrs
Age Quartiles

54-82 yrs

> 82 yrs

(%) 218y FUA

Thromb Res 2021;207:150



VTE following COVID 19 Infection

» Hospitalized Patients
* 5.6% developed VTE while hospitalized
» 2.6% had VTE following dismissal

* Ambulatory patients
* VTE rate 0.02% )
Our Patient

Thromb Res 2021;207:150



23 year-old male

« Admission Lab:

Hgb 15.4 (13.2 — 16.6)
WBC 11.0 (3.4 —9.6)
Platelet 103 (150 — 337)
Creatinine 0.9

PTINR 1.1 (<1.2)

aPTT 37 (26 — 33)

Ddimer 7650 (<500)




Lupus Anticoagulant and APS

T e

MAYO
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Antiphospholipid Antibody Syndrome

Clinical Laboratory
Arterial thrombosis Lupus anticoagulant
Venous thrombosis Antiphospholipid Abs
Pregnancy loss B2GP1 Abs

J Thromb Haemost 2006:4:295



ook for Clues!

» Baseline prolongation of clotting assays

* Thrombocytopenia

* Recurrent fetal demise

» Unexplained arterial thrombosis

* Valvular vegetations (nonbacterial thrombotic endocarditis)
* DOAC treatment failure

* Note! Do not screen for APS on all patients prior to starting
DOAC therapy

MAYO
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How do you test/interpret
testing for a lupus
anticoagulant?

MAYO
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4 easy steps
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Step 1.

Is the clotting time (PT, aPTT,
DRVVT, TT) prolonged?




Prolonged Clot Time
Mix (1:1) with
plasma

Corrects

|

Factor Deficiency




Prolonged Clot Time
Mix (1:1) with
plasma

Does not Correct...
“inhibited”




Step 2.

Is there heparin or DTI
present?

MAYO
C%C DTI: direct thrombin inhibitor



Heparin or DTI present?

aPTT 37 sec (23-33 s)
mix 35 sec
Thrombin Time 22 sec (18-25 s)

Interpretation: No anticoagulant present

DTI: direct thrombin inhibitor



Step 3.

Is the Inhibited assay
phospholipid dependent?




Prolonged Clot Time
Mix (1:1) with
plasma

Doesn’t correct

Add excess
phospholipid

“Improves”

Lupus anticoagulant




Our Patient

aPTT 37 sec (23-33 s)
mix 35 sec

Phospholipid 30 sec

Saline control 45 sec

Interpretation: Lupus Anticoagulant

DTI: direct thrombin inhibitor



Dilute Russel Viper Venom Time (DRVVT)

Russel viper
Xa Confounders:
Y DOAC Xa inhibitor (apixaban, rivaroxaban)
m DOAC thrombin inhibitor (dabigatran)

Prothrombin  Thrombin Warfarin

& B

Fibrinogen Fibrin

MAYO
CLINIC
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Our Patient

DRVVT (normal < 1.2)
Screen ratio 3.1
Mix ratio 2.8
Confirm ratio 2.7

Interpretation: Lupus Anticoagulant

MAYO

C%C DTI: direct thrombin inhibitor



The more you
explain It,

the more | don't
understand it.




Impact of Anticoagulant Therapy on
Lupus Anticoagulant Testing

Assay Heparin Warfarin @BELILEIEIIN Riva/Apixa
DT+ o + +

« aPTT +++ High dose ++ +

* DRVWT* High dose + ++ +

 Thrombin Time b+

I+

- Staclot Test* High dose

 ELISA

*reagents neutralize up to 1 IU/ml of heparin

MAYO
CLINIC
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Antiphospholipid Antibody
Syndrome

Diagnosis

* LAC: Phospholipid-dependent clotting assays

e aCL Abs: =40 GPL or MPL units
* B2GP1 Abs: = 40 units

* Persistently positive for at least 12 weeks

CLiNiC AJR 1998:170:285
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23 year old male

Will the thrombophilia test results
» explain the thrombosis mechanism? Yes
* |[nform management decisions’

* Impact treatment duration’

MAYO
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23 year old male

Will the thrombophilia test results

» explain the thrombosis mechanism? Yes
* Inform management decisions?

* Impact treatment duration’

A
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TRAPS

Rivaroxaban vs. Warfarin in APS

Patients: “Triple positive” APS (ACLA > 40 U, B2GP1 > 40 U, Lupus Anticoagulant)
(Non-inferiority design, Sample size 536, assuming 6% annual event rate)

Rivaroxaban 20 mg/day

120 patients

Warfarin, INR 2 - 3

1- endpoint composite: Thromboembolism, Major bleed, Vascular Death

MAYO

c%xc Blood. 2018;132:1365




Early trial termination!

“As treated” analysis

Rivaroxaban Warfarin

Outcome, n (n = 59) (n=61) HR(95% CI)
Thromboembolic events, 11 (19) 2 (3) 6.7 (1.5-30.5) 01
major bleeding, and
vascular death
Arterial thrombosis 7 (12) 0 — —
Ischemic stroke 4 (7) 0
Myocardial infarction 3(5) 0
Venous thromboembolism 0 0
Major bleeding 4 (7) 2 (3) 2.5 (0.5-13.6) 3
Death 0 0 — —

MAYO

c%xc Blood. 2018;132:1365




Rivaroxaban vs Warfarin in APS

Spanish Trial
Intension to treat R'Va{n‘?;gba” W(ang?)r n P-value
All events 12.6% 6.3% 0.150
Arterial 11.6% 3.2% 0.04
Venous 2.1% 3.2% 0.65
Stroke 10.5% 0% 0.001

MAYO

c%c Ann Intern Med 2019; 171:685-694.




Pulmonary Vascular sidelines and C € tatements 2 CHEST

AP — In patients with antiphospholipid
z\nllllp'ombotxc T'herapy for VTE I)Lsc;)\sc ® ]
i\cuu)mi K [nlm \‘11 the (I lI,‘\‘I (,fn‘\h-lxm' md I\pul Panel Report Synd ro m e, We Sug gest \ 9 ia’ﬁ”n

h phe King, MD; Andrew J. Knight 3 Lake, ML n M
( Iarget INR 25)

BACKGROUND: This is the 2nd update to the 9th edition of these guidelines. We provide

recommendations on 17 PICO (Population, Intervention, Comparator, Outcome) questions,

four of which have not been addressed previously.

METHODS: We generate strong and weak recommendations based on high-, moderate-, and = -

low-certainty evidence, using GRADE (Grading of Recommendations, Assessment, Devel

opment, and Evaluation) methodology.

ResuLTS: The panel generated 29 guidance statements, 13 of which are graded as strong

recommendations, covering aspects of antithrombotic management of VTE from initial [l == L

management through secondary prevention and risk reduction of postthrombotic syn

drome. Four new guidance statements have been added that did not appear in the 9th

edition (2012) or 1st update (2016). Eight statements have been substantially modified from

the 1st update

concLus1ON: New evidence has emerged since 2016 that further informs the standard of care

for patients with VTE. Substantial uncertainty remains regarding important management

questions, particularly in limited disease and special patient populations.
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23 year old male

Will the thrombophilia test results

» explain the thrombosis mechanism? Yes
* Inform management decisions? Yes
* Impact treatment duration? Yes
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If you do test, how often will
you find something?
» Special Coagulation Laboratory database
» 3621 Mayo Clinic patients (1995 — 2005) with leg

DVT £ PE
» Percent positive test results 25%
» “Strong” thrombophilia 10%

J Gastroenterol. 2013:48:1111




What will you find?

» Antiphospholipid syndrome 5.2%
* Lupus anticoagulant 3.8%
 Factor V Leiden 15.8%
* Heterozygous 15.1%
* Prothrombin G20210A 9.2%
* Heterozygous 4.9%
* Protein C deficiency 0.2%
* Protein S deficiency 0.9%
 Antithrombin deficiency 1.3%

J Gastroenterol. 2013:48:1111




Atypical Thrombus Locations

Hepatic vein thrombosis

Liver

Splenic vein thrombosis

-l
Portal vein thrombosis "

n=112

Mesenteric vein thrombaosis

n=G7

Splanchnic Veins
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Impaired drainage (shaded area),
causing brain swelling and damage

Sinus vein thrombosis

( / A

Cerebral vein thrombosis

Cerebral Veins/Sinuses

Renal vein

Renal Veins




Atypical DVT. what's wrong with organ®

 Cerebral Cancer, trauma, infection, surgery

* Portal Cancer, cirrhosis, surgery

» Splenic Cancer (MPN), pancreatitis, surgery
* Mesenteric Cancer, IBD, surgery, infection

* Renal Cancer, nephrotic/nephritic syndrome
- Gonadal Cancer, PID

* Retinal Atherosclerosis risk factors
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Atypical DVT; What will you find?

Leg DVT
» Antiphospholipid syndrome 9.9% 5.2%
* Lupus anticoagulant 3.8% 3.8%
 Factor V Leiden 10.9% 15.8%
* Heterozygous 10.3% 15.1%
* Prothrombin G20210A 5.0% 9.2%
» Heterozygous 4.3% 4.9%
* Protein C deficiency 0.3% 0.2%
* Protein S deficiency 3.5% 0.9%
 Antithrombin deficiency 1.5% 1.3%

J Gastroenterol. 2013:48:1111




Just One More Question!!!




Last Quick Questions

* When should you test?
* How much Is testing?
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Test Interpretation Caveats

If you see this.... Watch for....
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Antithrombin Deficiency Heparin consumption
Nephrotic syndrome

Liver disease

Protein C Deficiency Warfarin effect
Liver disease
Protein S Deficiency Warfarin effect

Hormonal effect
pregnancy, OCPs, HRT




“Thrombophilia” Testing:
Bottom Line

» Choose carefully who you offer testing to

* Do not obtain for patients with a provoked event
*Yield is relatively low (25%)

*1 in 10 will have a severe thrombophilia (10%)

* Results may or may not change management
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