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Goals for this Talk

Refresh our understanding of
antithrombotic medications in
general

Review antithrombotic therapy
directions in ACC and OB/GYN
guidelines

Practice navigating medication
recommendations for safety
sake in cases of patient
pregnancy

rminology Review

Indications
Thrombosis
VTE

DVT
PE Medications

Afib Antithrombotic
CAD Anticoagulant
Primary vs Antiplatelet
Secondary DAPT
STEMI DOAC
NSTEMI UFH
PClvs CABG LMWH

PGI

Thrombolytics

Mostly Will Escape Mention.

Monitoring specifics 4 Vi
« INR, PTT, ACT, TT, anti-Xa, etc “"'/ {
Argatroban and fondaparinux

Injectable substitutes for heparins
in"heparin intolerance

+ Both are safe in pregnancy
New antiplatelet agents cangrelor
and vorapaxar

* IV P2yy, used in PCl, and novel
agent for DAPT

* Pregnancy safety unknown
Reversal of bleeding and
periprocedural holds

* Lumbar puncture for anaesthesia

+ Antidotes and timing...

Clotting cascade, other intense & D
pharmacology ! N ﬁ "f >3
a 1B ' \
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Drug Classes
Antithrombotics
«  Anticoagulant
Warfarin
Heparins
Direct Oral Anticoagulants
Dabigatran
Rivaroxaban
Apixaban
Edoxaban
Betrixaban
Antiplatelet
Aspirin
P2Y,, Inhibitors
Clopidogrel
Prasugrel
Ticagrelor
Cangrelor

Review of Antithrombotics

* “Classic” antithrombotics
* These agents predate modern

drug development sciences;

they were discovered rather lIl
than invented -
=

They exhibit “untamed”
pharmacokinetics and
mechanisms of action

They are broadly as effective
as modern counterparts, but
these challenges must be
overcome with selection and
management
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Anticoagulant Pharmacology

* Theoretically all are equally
potent and very effective
prevention of thrombosis

But anticoagulation is by it’s
nature unsafe and the
therapeutic window is small

The challenge is to select the
agent with the best
risk/benefit ratio and effective
means of staying within that
window for your case
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Antithrombotic Pharmacology
* Tissue factor enters the
circulation and activates a
network of communicating
coagulation factors
* Platelets aggregate and
explode to form a mesh plug
* Protein checkpoints interact
to activate fibrin
These two materials cause
thrombus formation over 12-
16 seconds normally
Antithrombotics interfere per
their mechanism of action

Review of Antithrombotics

* “Modern” antithrombotics
* These agents have more

precise physiologic targets
and improved
pharmacokinetics
Despite this, they are not
extraordinarily more effective
or safer and antithrombotic
therapy remains risky
What they do provide is a
variety of pharmacologic
traits and therefore options
for the specific patient
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Antithrombotics
* Anticoagulant
* Warfarin

Very old drug with an
extraordinarily complicated and
slow mechanism of action

Thoroughly tested and effective
in all indications

Narrow therapeutic window
means bleeding risk is generally
higher than modern alternatives

INR monitoring and lifestyle
adherence are mandatory
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Antithrombotics Antithrombotics
* Anticoagulant * Anticoagulant
* Heparins + DOACs

Injectable anticoagulants Developed in the 2000s with

Very useful both when enteral the aim of replacing warfarin
route is unavailable or for

their pharmacokinetics
UFH has a narrow window and A wide therapeutic window,

is usually closely monitored and so broadly safer and more
LMWHs were developed in the effective than warfarin

80s and feature a wider No monitoring, but dose
window and dependable selection still challenging
kinetics

Adoption has been very slow
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Antiplatelet Pharmacology = Antithrombotics

* Lower antithrombotic . Antiilatve.let
potency than anticoagulants = spirin

Very old drug

Le;ck W|_deIY available means =] .
of montorng effective in all indications

Several use cases involve
temporarily using two
concurrently and/or with an
anticoagulant, balancing
potency with bleeding risk

Benefit is likely maximized at
small doses, and there is no
evidence for true resistance
Effort has been made recently
to limit use to patients with
thrombosis risk factors or
history
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Antithrombotics
* Antiplatelet

* P2Yy, Inhibitors m
Began appearing in the 2000s -

Indications, effectiveness and
safety vs aspirin still evolving

[ Antithrombotic Guidelines and Preg

Role is secondary prevention

Some consideration for
genetic CYP2C19 testing for
clopidogrel, but outcomes are
negative to mixed




Regardless of the antithrombotic

or combination of classes used:
Any increase in therapeutic
prevention of thrombosis
creates a relative increase in
the risk of non-therapeutic
prevention of thrombosis.

In other words: fewer clots
equals more bleeds.

The goal is to select the
agent that requires just the
amount of potency needed,
based on evidence and
patient specifics.

Antithrombotic Guidelines and Pregnancy |

Coronary Artery Disease,
Primary Prevention
* Overview
* Focus is on grading personal
risk to determine if
medication could reasonably
prevent an event from
occurring
If it is decided that an
antithrombotic agent is
needed, low dose aspirin is
unanimously favored
* The mechanism of action of
primary prevention
medication is slowing
progression of injury caused
by lack of physical fitness

Antithrombotic Guidelines and Pregnancy |

Coronary Artery Disease,

Primary Prevention

* USPSTF

* Uses the ACC equation to

determine 10 year risk
More narrow window of
>10% risk and age 50 — 75
years for benefit
Considers colorectal cancer
benefit of aspirin if patient
will be taking for >5-10 years

Current Guidelin
USPSTF Aspirin

ntithrombotic Guidelines and Pregn

Some pearls on guidelines:

* Cardiovascular diseases have
the richest guideline support
of all disease states

In general start with ACC, then
search the society for patient
comorbidity
+ Diabetic with heart disease?
ACC Primary Prevention, then
ADA Standards of Care.

ESC guidelines are virtually
identical to ACC, often come
out at the same time, are
shorter and easier to read, and
have better pictures!

Startat: wi

ESC @

Pocket
Guidelines

ACC Guideline Clinical App

‘American Callage of Cardiology Foundation  Modical

® Everyone

ESC Pocket Guidelines

European Sociaty of Cardiology  Medical

® Everyone
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Coronary Artery Disease,

Primary Prevention

* ACC& ESC

* For age 40 - 75, 10-year

ASCVD risk calculation >5%
determines consideration for
aspirin (and other therapies).
The NNT / NNH ratio favors
aspirin in general, but the
concept of risky medical
prophylaxis limits use.
CHARISMA 2016 added
clopidogrel to aspirin with no
benefit found.
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Coronary Artery Disease
* Aspirin Safety in Pregnancy
* Some overlap of pregnancy and

CAD populations, especially due
to cardiovascular stresses on
existent cardiovascular disease
Low-dose aspirin is used in high
risk of preeclampsia and should
be initiated between 12 weeks
and 28 weeks of gestation
Aspirin crosses the placental
barrier. High doses have
established congenital anomaly
risks, but low doses safe. Higher
risk in third trimester. Benefit
likely in high embolic risk cases.

Current Guidelines:
AC rin Use During Pregnancy - 2018

Risk Factors Recommandation

d the USPSTF 2014 ment for Preeclampsia
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Acute Coronary Syndrome Acute Coronary Syndrome seseay

* Overview * Fibrinolytic, DES, and PGl safety in
Nearly always the rupture of an pregnancy
atherosclerotic plague, causing Guidelines are non-existent, only case
blockage of blood-flow in the heart reports and opinions b Gl
Loading dose of aspirin, P2Y,, k .
Inhibitor, and anticoagulant for all on Altef)lase 5 mosF tfommon and ||!<e|_y
presentation safe: not systemic; acts only on fibrin,
Fibrinolytics (i.e. alteplase) and GPIs short infusion, does not cross placenta
depending on the case Sirolimus etc in DES prevents scar
PCI with stent vs CABG vs medical only tissue formation. Safety in pregnancy
is unstudied but numerous successful
reports
All PGIs have successful use reports

ement of NSTEMI - 2014
Al Update on Primary Percutanet
nt of STEN

AHA 2014 Management of NSTEMI

nary for ST-Elevation Myocardial Infarction - 2015

| Antithrombotic Guidelines and Pregnancy

Coronary Artery Disease,
Secondary Prevention:

* Overview
* Defined as the remainder of

an individual’s life following a
first major cardiac event.
Distinct and immediately
following the interventions
immediately following the
event.
Focus on dual anti-platelet
therapy with precise
durations to limit the period
of high bleeding risk.

| Antithrombotic Guidelines and Pregnancy

Coronary Artery Disease,
Secondary Prevention

* P2y, Inhibitor safety in
pregnancy

* Numerous case reports and
editorializing regarding
clopidogrel in particular, no
human experimental data
and no definitive statements
Would be used only if DAPT
was viewed as essential to
prevent recurrence following
ACS

Pregnancy Implications

Information related to use during pregnancy is limited (Baver 2012; De Santis
2011; Myers 2011). Based on available data, an increased risk of major birth
defects, miscarriage, or adverse fetal outcomes has not been associated with
matemal use of clopidogrel. According to the manufacturer, use should not be
withheld if needed for emergent treatment of stroke or myocardial infarction
during pregnancy. Discontinue use 5 to 7 days prior to fabor, delivery, or
neuraxial blockade if possible due to increased risk of maternal bleeding and
hemorrhage

Clopidogrel manuscript from UptoDate

ictherapy in pregna

£5C 2017 Management of STEMI
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Coronary Artery Disease,

Secondary Prevention

« Duration of antiplatelet therapy

balanced to bleeding risk, but basics:

lifetime aspirin for all
CHEST 9™ Ed suggested 1 month of|
DAPT for PCI without stent.
DAPT with P2Y;, <12 months for
non-PCl
DAPT >12 months for PCI, but
limited by bleeding risk
BMS used when DAPT must be
stopped asap (>1 month)
Triple therapy (DAPT +
anticoagulant) greatly increases
bleeding risk, use at minimum
duration possible and only if exists
an anticoagulation indication

ration of Dual Antiplatelet Therapy in Corc

Stroke

* Overview

* Can be classified as
cardioembolic or
non-cardioembolic

* Non-cardioembolic stroke
prevention is vascular care.
Blood pressure, lipids, fitness,
aspirin in hx of ASCVD
Cardioembolic stroke
prophylaxis is cardiac care and
antithrombotics
Primary and secondary
prevention are no different
besides perhaps intensity

Artery Disease - 2016

Inracranial
atherosclerosis
\

Cardiogenic —_
mboli

Penetating
artery disease

Avial firiation

Lett ventricular
thrombi
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Stroke

* Evolving choice of antiplatelet agent
after stroke

Aspirin 81mg vs
Aspirin/dipyridamole vs clopidogrel
Prasugrel is contraindicated in
patients with a history of stroke
because of the increased risk of
major and fatal bleeding
Ticagrelor has not been shown to
be superior to clopidogrel
In TIA, adding clopidogrel for the
first 21 days decreased recurrence
(CHANCE 2013)
No role for anticoagulation in
non-cardioembolic stroke

Current Guid
AHA Early ment of Patients With Acute Ischemic Stroke - 2018

Antithrombotic G

Atrial fibrillation

* Choice of Antithrombotic

« Aspirin now reserved for lowest
stroke risk with high bleeding risk
DOACs now endorsed as superior t
warfarin by all major guidelines
Choice of DOAC based on patient
specifics and insurance coverage.
Apixaban is a good default choice

Heparin use associated with warfarin - 99% protein bound and

therapy is common, but lacks

evidence. One acceptable situation is i ) changes in metabolism and

emergent discovery of afib with
planned cardioversion

AUGUSTUS 2019 finds apixaban +
clopidogrel for 6 months superior t
triple therapy in Afib following ACS

delin
d update - 2019
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Atrial fibrillation
+ Direct oral anticoagulant safety
in pregnancy
* No approval for use, evidence
for risk/benefit inadequate
They cross placenta, but no
evidence for teratogenicity

Atrial fibrillation

¢ Overview

* A heart disease which results in
decreased cardiac output
One consequence of this is clot
formation in the left atrial
appendage and subsequent
stroke
Can be treated surgically with
LAA occlusion or ablation but
outcomes are so far inferior to
anticoagulation

« The risk of relapse (often silent) -
is high and consequently

thrombotic therapy is - - -

lifelong depending on bleeding
risk and adherence -

uidelines and Pregnancy

D e Atrial fibrillation

oot ety

¢ What’s wrong with warfarin?
* Dosing is a life-long project

® requiring skilled pharmacists
and patient patients
Long half life and no specific
rapid reversal agent

exquisitely sensitive to

drug interactions
Narrow therapeutic index

) . Stressful for many patients and
expensive in terms of time

[EreanencyGateaon 2 Peripheral Artery Disease

likely to increase the risk of hemorthage during pregnancy and S should be * Overview

used duriog preghgucy;caly I£the powe * Characterized by claudication
and/or pain at rest, proceeding
to ischemia induced wounds and
surgical interventions

Aspirin or clopidogrel to reduce
cardiovascular events and death

Not recommended during
breastfeeding either
Opinion:

* Awaiting large retrospective,
then prospective trials
justified by hazards of warfarin
| expect DOACs will replace
warfarin in cases where
heparins are not feasible

* Ticagrelor not found superior
to clopidogrel in EUCLID 2018
Heparin used in emergency
interventions to save a limb, but
value of anticoagulation post-

surgically is uncertain (though
constantly utilized)

elines:
Management of th Lower Extremity Peripheral Art

Evergreen T



\l Antithrombotic Guidelines and Pregnan

Venous Thromboembolism

* Overview

* Virchow’s Triad conceptually
helpful for determining cause
and risks: venous stasis,
endothelial injury,
hypercoagulability
PE is a consequence of DVT, the
duration may be different but
the treatment intensity is not
There are numerous clotting
disorders, but few change the
treatment recommendations,
evaluation generally not
recommended

| Antithrombotic Guidelines and Pregnancy

Venous Thromboembolism, risks in
pregnancy
* Incidentally, high VTE risk from oral
contraceptives

VTE incidence is approximately five
fold in pregnancy
*  “Protective” hypercoagulability

exists throughout pregnancy,
increases in 3" trimester, with
highest risk around birth and
resolving in 8-12 weeks postpartum
Consider also venous stasis due to
physiologic and lifestyle changes

Often considered provoked, treated
for 3-6 months including 6 weeks
post-partum

Current Guidelines:
‘Thromboembolism n Pre

Venous Thromboembolism

« Safety of heparins in pregnancy
* The preferred mode of anticoagulation
in pregnancy
They do not cross the placenta
UFH
* IV preferred if temporal contro\ of
anticoagulation is required,
impending birtl
SC bid long-term if LMWH
contraindicated, usually due to renal
issues or cost
LMWH
*  Clearance changes begin during 2"
trimester
* Het,plts, SCr and Anti-Xa peaks and
troughs every 2 weeks
Often continued per patient tolerance,
then cessation vs warfaril

Current Guidelines:
Thromboembolism in Preenancy — ACOG 2018

TABLE 3 The American College of Obstetricians and Gynecologists Guidelines for

Prevention of Thromboembolism in Pregnancy’

Cliical Scenrio Antepartum Post-Partum

Figh risk
No history of VTE Prophylactic dose. Therapeutic dose
History of VTE Intermediate or Therapeutic dose

therapeutic dose

Lowrisk
No history of VTE Sunveillnce Survellance or prophylactic dose

if additonal ik factors

History of VTE Surveilance or

prophylactic dose

Intermedate or therapeutic dose

History of single VTE

Related to pregnancy, Prophylacic dose. Therapeutic dose
estrogen, or diopathic

Unrelated to pregnancy Survellance Therapeutic dose
x estrogen

History of =2 VTE
Taking anticoagulation Therapeutic dose Therapeutic dose

Not taking anticoagulation  Prophylactic or Therapeutic dose
therapeutic dose

e e gt DT

Seame e

s v
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Venous Thromboembolism

3 months

* CHEST 2016
« Therapeutic anticoagulation asap via
any method, duration determined
per provoked or unprovoked,

bleeding risk, and location
Fibrinolytics used selectively in PE,
and only in patients with low
bleeding risk and without
hypotension (low risk of MI)

Superficial venous thrombosis

* SVT can be managed with repeat
duplex or prophylaxis via

fondaparinux 2.5mg or enoxaparin

40mg sc daily x 45 days

Antithrombotic Therapy for VTE - 2016
the treatment of superficial-vein thrombosis in the legs (CALISTOL. N Enel ) Med 2010

] Antithrombotic Guidelines and Pregnancy |

Venous Thromboembolism

. Safety of warfarin in pregnancy
Crosses the placenta. A known
teratogen and subject to a crucial
risk/benefit discussion
Miscarriage in women receiving
VKAs in the first trimester is much
higher compared with receiving any
form of heparin

*  28.6% vs 9.2% during the first five
months for warfarin in first
trimester

+ 63.9% vs 19.2% for doses over 5mg

Heparins switched to warfarin after
first trimester vs heparins from
beginning: 22.7% vs 12.2%
Unknown if vit K reaches fetus;
cesarean vs vaginal delivery at birth?

Thromboembolism in Pregnancy ~ ACOG 2018

Stasis of
blood flow

Endothelial Hypercoagulability
injury
Virchows Triad

: Antithrombotic Guidelines and Pregnanc

Artificial Heart Valves
¢ Overview

+ Highest risk over time of -
thromboembolism among classic
anticoagulation cases
DOACS are contraindicated, study
enthusiasm is low due signals of
low safety during landmark trials
Bridging with heparins is
encouraged while INR is
subtherapeutic

Generally these patients are stuck
on warfarin lifelong, regardless of

Jines:
Guideline for the Management of Patients Wi

[ |
=]

[ |
their ability to manage the therapy -
[ ]
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Artificial Heart Valves

* Antithrombotic regimens
* Mechanical valves are treated with

warfarin and aspirin. INR goals: On-X

« Mitral position (MVR): 2.5-3.5
* Aortic position with strong risk
fzagtgrg (afib, previous VTE, etc):

lzkoartic position w/o other risks:

Safer With Less Warfarin

On-X Prosthetic Heart Valves

oP
~

On-X aortic valve with no other
risk factors: 2-3 for the first three
months then 1.5 to 2.

ioprosthetic valves are treated
with aspirin, and with warfarin
added for 3-6 months in TAVR and
other risky implantations and
patients. DOACs are used off-label.

Current Gui
A Jine for the Management of Patients V Iular Heart Disease - 2

+ 28yo female with DVT,
otherwise healthy.
* What to ask her to assess cause
of DVT?
What must be known to select
safe antithrombotic therapy?
Based on above, what are the
best options for therapy?
What duration should be
selected, and what follow-up?

Summary and Thanks

Antithrombotic therapy has few
drugs but deep considerations,
and requires willingness to make
trade-offs around the guidelines
based on the specific patient.

Spend time with the guidelines
and practice recommending
from them. The benefits to you
and your patients is immense.

Antithrombotic care in
pregnancy is complicated by the
lack of safe oral anticoagulants.
Decisions around treatment
require careful consideration.

Antithrombotic Guidelines and Pregnancy

Artificial Heart Valves

* Anticoagulation in pregnancy
Very high valve thrombosis risk in
pregnancy and most common in
first trimester, likely due to
subtherapeutic initial
anticoagulation and
prothrombotic physical changes
Warfarin considered superior

7/29/2019

protection for the mother
Therefore higher consideration
toward utilizing warfarin over
heparins

ACC recommends warfarin in 1%t
trimester if doses are <5mg, and
heparins otherwise

uring Pregnancy Evolving Strategies With a Focus on Mechanical

38yo pregnant female with
congenital valvular disease
leading to implantation of
mechanical valve in the mitral
position. She would still like to
try for pregnancy.
* How should warfarin be
managed?
How would you characterize
the risk / benefit of adding
aspirin?
Would a P2y, inhibitor be
better than aspirin?




