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Medicine IN PREGNANT PATIENTS
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—\WITH CARD\AC DISEASE——

cardia¢ diseose is ine
MosSY common Couse

oF Makernal wardoliyn

n high-income nations

Bioprosthetic Heart Valves
TISSUE , BOVINE., OR PORCINE

D

reauire 3-bmonths of ANTCOAGANEN with vitamin K ontagonmst
ofter plocement, Followed by Welong low-dose aspivin monotnerapy

%\

oNtinUe lowW-dose ASPIVin monotnerapyy witnout inferruption
before, during, 4 ofter pregnancy for individuols with o
boprosthetic heart vove to reduce the viske of volve thrombosis

IF PLACED DURING PREGNANCY

Suogest full-dose  anricoagqulation with \ow molecu) oy /%/
N
weight neparin <LMW\—\\ for fhe remainder o A\

pregnancy) 4 © weeks postpartum (=
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in collaboration with Lauren Meiss, MD

counseling 3 management of anficoagulatian i cardiac disease
auring pregriancy Snould ve multidiscipinaryy 3 invdve cardiology,
Cavdiothoracic surgery maternol-fetal medicine 3 anesrnesiology speciolists

Mechanical Heart Valves

@ vowe thrombosis otcurs in
opproximately 57 of pregnancies

per'ma’m\ complications include:

increased risk. of thrombosis
perinota \oss

preferm deNerL

Cesavean de,‘NP,TVS
hemarchaoe

continue thevapeutic anticoaoulation before,
duving % ofter pregnancy for individuals
with o mechanical heart volve

' Anticoagulants

In & meta-anatusis, fne estimared overade risk of matermal advevse ovtcome =t
tharovalnout pregnancy for:

G - wWarfarin wWos  9.0%s
1 -dose-adjusted LMWY  wos 1957

composite of

matevna) deotin
valve falure

% vombosis

s ~dost-adjusted LMWH i e 1 Arimester followed by @ warfadin was 154%

Subcutaneous Unfractionated
Heparin (UFH)
Yot recommended in pregnancy

The use of new oral om\coo\op\mn’cs

is nof vecommended in pregnant
pofients with mechanical heart valves
becayse 0F on excess of tarompoembolic
ond bleeding events

Warfarin

Low Molecular Weight Heparin (LMWH)

( WARFARIN

hignesty {ivelinood of congeviial abnaymalities Wit \¥ frimester

lowest risk of vawe Hhromisosis

use ond permatal loss , porticularly with doses >5mg [dau
Wovfarivy embruopatihi includes Nasal nypoplasia, chondrodysplasia
punciate, cardiac malformarions  microcephaly, Optic atropnvy ,
blindness , deafness | 2 central nievvous systemr gonormalities
"oy be dose dependent
Trote Wi pregnoncies exposed wn ¥ Arimester 2-30%
Crosses e placenda 4 Yesulis in onticoaoplarian of tne fetus
Compotible Witn lbreastfeeding & pPoses no risk 10 fhe infant

preferred over UFH due fo berter
bloonala\lifny, | more predictoble
anticoaoplarian witn decredsed

bleeding visk, 4 \ower ncdence
0f oot 0SteoporosiS 4 \neparin- duCced  Anrowlooc yiopenio

Stariing, dose \s \Majko, (actual body weignt) Subcutaneousiy  every
12 hours , adjusted 10 acnisve Yherapeuric anti-Xov \evels
onti-Xon \evels should be checked ofter 3 doses \nave

been administered | Y hours after dosmq

Compotible Wit lareastfeeding

N

protnromioivl complex concentrates

REVERSAL

*/- Smoll doses of viramin &

REVERSAL

profarming sulfare  (only parialin
Yeverses the aviticooouiant e??em)




Planned Pregnancy
1st trimester

Deve\op'\nq fetus is most vuinerable fo warfarin around b-17 weeks of gestation

50050}05* continuing Wavfarin i e I +rimester after counseling n ndiNidvals requiving \\J y
o Warfari dose £9MA[day to manian a therapevtic INK, toking nto account || y
fne risk of Woarfarin embryopatiny by decreased riske of volve thrombosis

sugoest vsing adjusted-dose LMWH a5 an alternafive aNNCOaaUINT during e 15t trimester P
in pregnony people. Wit mecnanical heary valves  receing Warfarivy »>65moy|davy or n fhose gy
who decline warfarivy, provided anti-Xa levels are monivored everyy -7 weeks N

2
Recommend Mro\’r'\nq LMWH dos\ﬂq based on botin trougin (70&) U/mL) 9 peak. (0.8-1.2UmL for aortic VOWCS
iiy 3 112V for mitral valves ) anti-Xa levels, wih more Frequent anti-Yo evaarions when dosing 1S adjusied

Recommend against subcutaneous UFR | direct Fhrombin inmibitors o direct oral onii-Xav anricoagquiontrs
to acmeve therapeutic anf\coaq\)\m)r'\or\ W pregnant persons with & mechaniCa heart valve

»n RECOMMEND

>

continuous 1V UFH

n the For potients b \f ann-fay
\S* decining ‘ps‘ \evel manitoring

frimester  warforin IS nat owon\oble

2nd & 3rd trimesters

BOX 1. Conditions at high risk for mechanical valve thrombosis.

SUgEEST vsing, warfarin for
Or\f\coao)\)\()\’f'\or\ from 17 weeks :

unti) 3b weeks oOf OESTATION _ particulariy for
patients o hign risk of tnrombosis (BOX 1) |

wih an INR davaet of 295 for 4hose with Previous prosthetic valve thromboembolic complication

mechnaniCal aortic VOWNES 5\\ 30 for Older generation mechanical valve (eg, ball-in-cage)

mechaniCal mitral N e Some hypercoagulable conditions?®

# In particular, personal or strong family history of thrombosis, antithrombin deficiency, and
hozygosity or compound heterozygosity for the factor V Leiden and/or prothrombin gene
mutations.

Mechanical mitral valve
Right-sided mechanical valves
Coexistent atrial fibrillation
Left ventricular dysfunction

SLAAS Ny in preanont people, Wit -
QapsT conlinuing ==l in pregnant pece i conpunction wi,TNeropeutic
loW-dose  Asp\YIN mecdnanica)l Neary VaNeS av\’f'\ooaqu\a)f'\o\r\

FORPATIENTS DECLINING WARFARIN

W e 24 39 frimesters

\}x Sugest using adjusted-dose LMWH, provided anti-¥a levels are monitored everyy -2 weeks &
(e



____1 Delivery Timing & Mode of Delivery

For pregnant persons with & mechanica) heart valve and no gtnev comphcanons,
We recommend o plovned deiverny 33°7 =38°17 weeks of oestorion axing Mo cansideration
relevovit maternal # feid) faciors 4o deferming e opfimal made 0f deliveri

For pregnant persons ) Recommend franshonino) ¥o dose-adjusicd LMWH ox 35 1o 3b weeks

with o mechavica\ LTﬂm@ﬂp—of ogstation  (wiHn plovned deiwerny 33 -38 weeks of oeSToYIoN )

heark valwe onticoaguiated
with warfariv c\ur'\m\
the M 4 74 dvimesters

;‘ M fhen HONSToNING nese padients 10 bridging annicoagulatian wirn \\ UFY
L non inpahiert setting 3L o U ours before planned delivery

T - provided anti-*a levels ave monifored weekiy using bot\n frougn (>0.lo\)/mg
ond Peak. (08-1.2 UmL for aoric VaNES % 112 VfmL for mitra) valves) levels

For pregnont persons

with ov mechanica\ g 4 L —— N '
hheort valve onticoaguiated ‘\"M Recommena  fransifiomng 1o \ | N on INPANEVTT  Setting
with dose-adjusied LMWH | 30 1o U ours before planned delivery

in the 27 4 74 fyimesters

LMwH
—

Labor & Delivery

IR

L] IV UFH i Usuallly STarted \L houys ofver

|1 discontinuonion ofF LMWH od o dose

\ooor % c\e\'wevux 10 acnieve an anti- Xa
| _ . leve\ of 07 o' LOV[mL and mointoined
‘fiqu;é“‘: of 13 UI'\HS/M/hOUr,\N\‘W\O\)’\ o \0ading dose

i ot s level pntil Y fo b \ours before dc\NerU\

suo}o)e,s% )r'\’(roﬁ'\nq N UFH dur’mq

anti-Xa

For potients with o mecnanica\ heart valve

\’eo\u'\r'mo\ O Ccesavea dc\'\\le\rU\ W whom vagina\ delivery is expected 4es\ring an epidural
recommend Stopping the UFH infusion | Yetommend continuotion of uFn recommend  stopping, 1N UFH
4 10 b \nours before the scheduled wfusion unti octive labor (e Y 10 b ours before ponned
Surgevy 9, adm’m'\s’rer'mo\ NeUroaxia cevvical diladion WA mest ca\seg> O reojona\ anestnesia \)\acemen‘\’
onestnesio ofter documentadtiony of wich fwne fne, wfusiont 1§ s’fop\oed WA documendadion of o

a vormal oPTT valve

oPTT
L

normal oPTT valve
The goal 1S fo achieve deliveruy
Wi dne next b ours - —‘.

O

I

vecommend removing the indwelling, neuraxial cotherey 4 10 b Yours
ofter stopping N UFH documentasion, of o normal oPTT valve

Af+er De\'\\lerux

N o’ For potients with o mechanical heart valve wWho \nave been tnevapevricaly oviticoooulated Wit 4%
_ﬂ_‘ Warfarin Wi fne \ogt 2 weeks 4 who veouive an uroent de\'\VeYtql vecommend proceequ 'Niia! "%0

O tesavean) delveru fo ovad fetnl complicatrions related 10 thevapeutic avticoaouiation with Warfarin

mrsal recommend thot in pregnant persons with o mechavical heart vawve the decision

for emergent for anticoaquiant reversol Should be made n CONNCTION Wit cardialogy , hemartalog
situations %4 Onesnes\a expertise while cons'\dﬁr'\m\ the wndividvalized maternal 1 Fetal risks




—{ Postpartum

|
A

I epanun |
SUO}qeer thot tnevapevric doses of INUFH may be storted os early as 4 1o b hours ‘3\&
e dC\NerU\ ond ot e0st | \howr ofter removal of an epidural I Spina\ catheyer

\“r‘ ““
hgil = ZE

WARFARIN SUOHE,SJY rentiation of |V UFH afteyr dc\'\\le,ru\ with fhe concomitant  ransifion
bock Yo warfarin in the inpatient Setting for ongoing tnevapevnc anticoagulation

—| Breastfeeding

recommend  warfariy £0¢ aviicoaotation w1 all postparium individuals with o

WARFARIN | mecharica\ heary valve gjnen its superior ovificoagulant properties in avo'\d'mo\ valve
trombosis 4 the Sofety) of warfarvy for tne breostfed wfant
o For others, 19-line options incluge
?0( \‘(\d?\l}d\JO\\S ﬂo \e\lonorofs’rre\fcoma‘mmq progesterone intramuseular  depoY
. \aner deS\\rlﬂq fertilir “, inrravterine device subtutaneous implarts | medroryprogestevone acetate
Contraception

We  vecommend

permanent sterilizahon

Mechanical Valve Thrombosis Dioginosts confivmed witin ecnocordioayapnu

Phugical exam findinags: Uragnt veadment .\N\’f\f\
, ) } , JLor Yissue plasminoogn ({PPN
“muffled medhanical SIgns & SUMpToms of conaestine eart failure :ﬂ"
hearty Nalve Sounds (dqsmea‘oﬂhopnea , PUImonay4 conchh'oﬂ ov emerqen*r SUYO\CYU\
W onset murmurs “Signs of peripreral embalic pnenomenc

tPA V05 0 Snork \alE-1e (5 wivnutes )

(wawding MUOCABIaY Tnfavchon 4, s«m\w) % Q0eS not Cross the placenvin

Atrial Fibrillation (AF) MLL/\MM.‘ Fontan Circulation

. ) . . = di nnecti e cova) veing
For pregnont ndividuals  reairing Yhevapeuric anticoaguiation 4o decrease +he visk d‘(ﬁ’g f\:e ne\)\v:;?mf (\;:: mes\ v
for thromboembolic complicorions  reloted 10 AP, vecommend odivsted-dose LMWH - st v A
— o et 0 .
' For pregnont WANIdUals witn Fantan Circulation
For postpartum  ndividuals Yeauiring tnevopeutic oniicoaolation o decrease the visk WNo nove oddifional risk factors §or thromboembolism,
for rompboemoolic c,omp\'lco\‘hof\i reloted to AF, vecommend vecommend adjvsted-dose LMWH \%
adjusied-dose LMWH ‘— uniil o weeks postpartu* )

Or Warfavin ()

For ‘postparfum individuals with Forian civeulation
X oeyond o weeks postparium 0NgEINo) aiiconauiation snould be derevmined oy a cardioloayst

WNno nove addifional risk factors Fov thvomboemboolism,

recommend
. . . . s .
Left Ventricular Systolic Dysfunction oot doe LW 7 until b weoks
. , , , , or Warfarm () postportum*
For pregnont ndwiduals with left ventricular systolic dusfunction
2 on €eotion fraction <%%  recommend adjusred-dose LMWK o ' .
g For postparfum iNdividuals with Foran cireulafion
o ) ) WInOUT  additional visk factors Sovr th i
For postpartum ndiduals  wivh lefr ventriculor sustolic dustunction rec\ d k. fo romboembolism,
% on eestion frocrion <2B% vecommend : ommen .
‘ proprvjacii & doses 0f LMWH V
R i . B O
adjusted-dose LMWH 3 UnKil b veeks pastpartum* during, tne POSERArtumM  period Q
or Warfavin - () for o weeks X

K oeyond o weeks posspartum ONgEING) anticonaulation Snauld be derermined b o cordiolodjst





