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procedure, only 45% of patients were free of neocaortic
autograft dilatation, but W% had an increase in atograft root
dimensions greater than 25%. However, dilatation did not
always necessitate reoperation for anewrysm formation or
increasing AR (343), and the use of a subcoronary Ross
procedure resalts in stable root dimensions (344,345).

6.7. Recommendations for Key Issues to
Evaluate and Follow-Up

CLASS |

1. Lalong cardislogy follow-up ks recommended for all patients
with agrtic valve disease (AS or AR) (operated or unoperated;
refer to Sectlon 6.4, Recommendations for Evalsation of the
Uncperated Patient). (Level of Evidence: 4]

2. Serial Imaging sssessment of aortic root anatomy Is recom-

mended for all patients with BAY, regardiess of severity. The

frequancy of Imaging would depend on the size of the sorta at

Initial assessment: i less than 40 mm, it should be reimaged

approximately every 2 years; K greater than or equal to 40 mm,

It should be reilmaged yeary of more often as progression of

oot dilation warrants or whenever there Is a change In clinical

symptoms or Andings. (Level of Evidence: B)

y ling Is for women with AS
who are contemplating pregnancy. (Level of Bvidencer &)
Patient refemal to a padiatric cardiologist exparencad In fetal
echocardlegraphy s Indicated In the second trimester of preg-
mancy to search for cardiac defects in the fetus. (Level of
Beidence: C)

5. Women with BAV and sscending sorta diameter greater than 4.5
©m should be the high risks ¥. (Level
of Evidence: C)

6. Patlents with moderate to severe AS should be counseled
against participation In competitive athietics and strenwous
Isomietric exercise. (Level of Bridence: B)

7. Echocardiographic screening for the presence of BAV Is rec-
ommended for first-degres relstives of patlemts with BAV.
(Level of Eddence: B)

]

Progressive or recwrent AS, AR, or aortic enlargement
may ocour in the presence of a BAV. Patients with or withowt
imtervention should be followed up at least yearly for symp-
toms and findings of progressive AS/AR veatricular dysfanc-
tion and arrhythmia. This includes resting and stress ECGs to
ook for ischemic changes or arthythmia: echocardiography-
Doppler to monitor LV sizefvolame and systolic and disstolic
function. aoric valve function, and aoric root size and
anatomy; and 24-hour ambulatory ECG monitoring.

‘With or without intervention, both AS and AR are progres-
sive lesions that may ultimately require surgical intervention.
Prosthetic valve complications include endocarditis, throm-
bosis, periprosthetic regurgitation with or without hemolysis,
and obstruction related te panous in growth. Patients who
undergo the Ross procedure {placement of the native palmo-

JACC Wol. 52, No. 23, 2008
December 2, 2008:=143-363

Patients who undergo the Bentall procedure (aortic root
replacement with a compaosite valve and graft with coronary
reimplantation) are alse at risk for proximal corenary
obstruction.

Congenital AS with a long-standing significant gradient
can be associsted with ventricular arthythmias in adulthood,
including the small possibility of sudden cardiac death (346).
Patients should be monitored carefully for symptoms and
should have regular ECGs, plus periodic ambulatory chythm
monitoring, to assist in early detection of arrhythmins
(104,347,

6.7.1. Reproduction

Most pregnancies with congenital AS are uncomplicated, but
in those with severe AS. morbidity is higher, although deaths
are still rare (348 349). Prepregnancy counseling is recom-
mended. Referral to a fetal cardiclogist is indicated in the
second trimester because there is an increased risk of trans-
mitting CHD to offspring. Delivery in all bat the mildest of
cases may be best accomplished at centers experienced with
high-risk heart disease. Vaginal delivery is generally prefer-
able to cesarean delivery except in the presence of obstetric
contraindications or severe cardiac sitwations, such as aortic
anenrysm, dissection, or critical AS, or in women who are
undergoing anticoagulation (hecause of the risks of intracra-
nial bleeding in the pewborn). Delivery may be performed
under controlled circumstances at approximately 38 weeks
(provided fetal lung maturity is deemed sufficient) with
appropriate monitoring of maternal heart rte. blood pressure,
and fetal monitoring. Even though the 2007 AHA Scientific
Statement on Prevention of Infective Endocarditis does mot
recommend rmoutine prophylaxis for vaginal delivery or ce-
sarean section, many obstetricians administer antibiotics at
the time of ruptore of membranes for women with aortic
wvalve disease (74) (refer to Section 1.6, Recommendations for
Infective Endocarditis, for additional information). Prepreg-
nancy or prenatal evaluation and counsaling in women with
congenital aortic valve disease is essential to explore options
and manage risks. The role of balloon vahwloplasty in the
pallintion of symptomatic pregnant women with AS requires
further study, but it may be applied successfully if sympioms
are refractory to medical therapy (348350). There is no
evidence that pregnancy accelemies progression of congenital
AS or AR. In some cases, the drop in systemic wascular
resistance that accompanies pregnancy may reduce the regur-
gitant fraction in AR (351).

6.7.2. Activity/ Exercise

Patients with moderate to severe AS who participate in
competitive athletics risk sudden cardiac death. likely from
arhythmias; therefore, they should be strongly counselad
against competitive athletics and strennous isometric exer-
cise. Patients with aonopathy should be similarly counseled
abowt the risks of chest injury. Exercise and athletics have
been addressed in the report of Task Force 2 on CHD of the
Fhth Rethesda Conference (400
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Create taxonomy
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ita Supplement 23. Pregnancy and Prosthetic Valves Prior to LMWH (Section 12.3.2)

Study Name, Study Aim Study Size Patient Population Study Type Type of Anticoagulation Endpoints Summary Study Limitations
Author, Year N}
Inclusion Exclusion
Criteria Criteria Maternal Fetal
Zhan, 2000 Systematic review 1,234 Al pts with NIA Systematic 1. Warfarin throughout Matemal Death Fetal anomaies Reduction of thromboembolic | Retrospective
201) anticoagulation pregnancies | mechanical review of 2. UFH 1= trimester, then 1. 18% 6.4% events for mother greatest systematic review—
I mechanical valves n 976 prosthesis—40 terature warfarin 2. 47% with warfarin throughout prior to LMWH use
women arfickes—ireated 3. UFH throughout pregnancy 3 1% pregnancy, worse matemal
with differing 4 NoAIC 4 4T% outcome with heparin
anticoagulation Thrombosmbolic throughout pregnancy.
regimens 1956 1. 3%% Heparinin 1={rimester
1997 2. 97% reduces risk of fetonathic.
3 3% effects, but with increased
4. Mn risk of thromboembolic
embolic events.
Single center 92 Consecutive NIA Observational 1. Warfarin throughout Thromboembolc Resduction of thromboembolc | Retrospective
expenence pregnancies | unselected pregnan 0.3 episodes/ 100 pt Mg, events for mother greatest review of smal
anticoagulation n S9women | pregnancies 2. UFH 1= rimester, then 2. 4 9episodes 100 ptmg with warfarin throughout numbes pts—pricr
mechanical valves between 1985 warfarin pregnancy. o LMWH use
1887 3. UFH throughout pregnancy No matemal deaths or valve
4. No&C thrombosis occumed in this
study.
Jfitale, 1999 Single center ] Conzecutive NIA Observational 1. Warfarin throughout Matemal Death Fetal complications First to show that fetal Retrospective
203) expenence pregnancies | unselected pregnancy A. Dose <5 mgvs. None 1A.4 34 and 1 GR complications are dose- review—only
10234435 anticoagulation n 43pis pregnancies B. Dose =5 mg Walve thrombosis {28/32 healthy dependent, relatively safeif | warfarin
mechanical valves between 1987 2pis babies)vs. 1B. 2WE, | dose=Smg throughout was
1997 18 54, 158, 1VSD used
{3725 healthy babies)
Single center 40 Singhe center NIA Prospective All pts had gyhg UFH from 6- 2 cazes of massive 37% spontaneous UFH s a poor anticoagulant | Trial stopped after
expenience pregnancies | exper cohort trial 12 wi and then last 2 wi thrombesis of a MVR tilting abortion and does not prevent 2 events occurmred
anticoagulation n 37 pts prospective gestation disk 2.5%neonatal death | massive thrombosis
mechanical valves protocol using 1 death from Gl blesding No embryopathy
UFH gybg during during warfarin
the 1= timester
Soarouni, 1994 Questionnaire to & 214 Cuestionnaire WA Questionnaire | N/A & matemal deaths (4 valve Noembryopsthiesin | Hepann is neither effective o | No detalled
205) cardiac centers in pregnancies | sent 1984 toal data thrombesis, 1 cencbeal 35 women on safe for both fetus and nformation on
3130033 Eurcpe n 182 pis cardiac centers in embolism, 1 pulmonary warfarin mether with increased risk evel of
{133 with Eurcpe edema) Fetal cutcome similar | thromboembolism and anticoagulation
mechanical 13 valve thrombosis-10013 | for warfarin vs. blesding dose. Selection
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the dose of warfarin to achieve a therapeutic INR is less than or
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Class lla: Continuation of warfarin during the first trimester is
reasonable for pregnant patients with a mechanical prosthesis if

the dose of warfarin to achieve a therapeutic INR is less than or
equal to 5 mg per day

The optimal anticoagulant used for pregnant patients with mechanical prosthetic valves
during the first trimester remains controversial. Oral anticoagulation with warfarin is overall
the safest regimen for the mother, but there is an increased risk of embryopathy.
Anticoagulation with UFH or LMWH has been recommended to avoid the risk of
embryopathy, but is not as effective as warfarin in preventing thromboembolic events. It has
been shown that the risk of embryopathy is dose-dependent, with a low risk (<3%) if the
dose of warfarin is <5 mg per day. The risk of abortion and fetal loss are increased with any
anticoagulant regimen, but may be similar in women exposed to oral anticoagulants versus
heparin in the first trimester, especially at low doses of warfarin. Continuation of warfarin
during the first trimester is reasonable after a full discussion with the patient and family
regarding the risks and benefits when a therapeutic INR can be maintained with a daily
warfarin dose of <5 mg.

Supporting References: (811, 812, 817, 818, 821, 824-827)

Helping Cardiovascular Professionals
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1. Continuation of warfarin during the first trimester is GO eS d | reCt l y to th e
reasonable for pregnant patients with a mechanical ke ek
prosthesis if the dose of warfarin is less than or equal to 5 knOWIedge byte

mg per day to achieve a therapeutic INR after full H

discussion with the patient regarding risks and benefits th at IS anSWers th e

guestion

Class
Recommendation

Class lla

3. Dose-adjusted continuous infusion of UFH (with an
aPTT at least 2 times control) during the first trimester is
reasonable for pregnant patients with a mechanical
prosthesis if the dose of warfarin is greater than 5 mg per
day to achieve a therapeutic INR (804, 805, 814). (Level of

Evidence: B) Read “more”

Class Ib for Supporting

1. Dose-adjusted LMWH at least 2 times per day (with a

target anti- Xa level of 0.8 U/mL to 1.2 U/mL, 4 to 6 hours text and
post dose) during the first trimester may be reasonable

for pregnant patients with a mechanical prosthesis if the referen C es

=+ Bookmark A Feedback < Previous » Next
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Class lla

1. Continuation of warfarin during the first trimester is
reasonable for pregnant patients with a mechanical
prosthesis if the dose of warfarin is less than or equal to 5
mg per day to achieve a therapeutic INR after full
discussion with the patient regarding risks and benefits
(804, 805, 810, 811, 814, 817). (Level of Evidence: B)

more...

The optimal anticoagulant used for pregnant patients with
mechanical prosthetic valves during the first timester remains
controversial. Oral anticoagulation with warfarin is overall the

safest regimen for the mother, but there is an increased risk of SLI p p 0 I’tl n g teXt

embryopathy. Anticoagulation with UFH or LMWH has been

recommended to avoid the risk of embryopathy, but is not as CO n C | S e an d

effective as warfarin in preventing thromboembolic events_ It

has been shown that the risk of embryopathy is dose-

dependent, with a low risk (<3%) If the dose of warfarin is =5 rel eV ant
mg per day. The risk of abortion and fetal loss are increased

with any anticoagulant regimen, but may be similar in women

exposed to oral anticoagulants versus heparin in the first g

trimester, especially at low doses of warfarin. Continuation of

warfarin during the first trimester is reasonable after a full L I n k to refe r e n C es
discussion with the patient and family regarding the risks and

benefits when a therapeutic INR can be maintained with a Tab | eS
daily warfarin dose of <5 mg (804, 805, 810, 811, 814, 817-

820). less...

See Online Data Supplements 25 and 26 for more information
on pregnancy.
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Class lla: Continuation of warfarin during the first trimester is
reasonable for pregnant patlents with a mechanical prosthesis if
the dose of warfarinto a peuticINRis lessthanor

equalto 5 mg perday
Pregnancy

The optimal anticoagulant used for pregnani patienis with mechanical prosthetic valves

during the first frimester remains controversial Oral anticoaoulation with warfarin is overall
the safes , : f.
Anticoagl Valve Prosthetic @

=l Stenosis sl Regurgitation [EUll Valve VENts. It has
been sho mbry snden %) if the

AOSE OF Waaitci s e = ting prot QAY. 1 iee oo v
anticoagulant regimen, but may be similar in women exp
heparin in the first trimester, especially at 10w /g
during the first trimesteris reasonable after a fu :
regarding the risks and benefits when a therap SRRMUSULSIIUGE i ir SNFITREEISETH
warfarin dose of £5 mg. Therapy

Supporting References: (811, 812, 817,818, 8.7, OESeT )
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Class lla: Continuation of warfarin during the first trimesteris
reasonable for pregnant patients witha mechanical prosthesis if

2013 AHA ACCF Guideline for Valvular Heart Disease

the dose of warfarinto achieve atherapeuticINR is less than or
equalto 5 mg per day

A Report of the American College of Cardiology Foundation/American Heart
The optimal anticoaguiant used for pregnant patients with mechanical prosthetic valves Association Task Force on Practice Guidelines
during the first trimester Oral with warfarin is overall

the safest regimen forthe mother, butthere is an increased risk of embryopathy.
Anticoagulation with UFH or LMWH has been recommended to avoid the risk of
embryopathy, but is not as effective as warfarin in preventing thromboembolic events. |t has
been shown that the risk of embryopathy is dose-dependent. with a low risk (<3%) ifthe
dose of warfarin is <5 mg per day. The risk of abortion and fetal oss are increased with any
anticoagulant regimen, but may be similar in women exposed to oral anticoagulants versus
heparinin the first frimester, especially at low doses of warfanin. Continuation of warfarin
during the first trimesteris aful family
regarding the risks and benefits when a therapeutic INR can be maintained with a daily
warfarin dose of £5mg.

Developed in Collaboration With the American Association for Thoracic Surgery, American Society of
Echocardiography, Society of Cardiovascular Anesthesiologists, Society for Cardiovascular Angiography and
Interventions, and Society of Thoracic Surgeons
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ACC AHA Guidelines

“A Living Document....”
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New

Knowledge

Knowledge Byte

Class lla: Continuation of warfarin during the first trimesteris
reasonable for pregnant patients witha mechanical prosthesis if

the dose of warfarinto achieve atherapeuticINR is less than or
equalto 5 mg per day

The optimal anticoaguiantused for pregnant patients with mechanical prosthetic valves
during the first trimester Oral with warfarin is overall
the safest regimen forthe mother, butthere is an increased risk of embryopathy.
Anticoagulation with UFH or LMWH has been recommended to avoid the risk of
‘embryopathy. but is not as effective as warfarin in preventing thromboembolic everts. It has
been shown that the risk of embryopatny is dose-dependent, with a low risk (<3%) if the
dose of warfarin is <5 mg per day. The risk of abortion and fetal loss are increased with any
anticoagulant regimen, but may be similarin women exposed to oral anficoagulants versus
heparin i the first rimester, especially at low doses of warfarin_ Continuation of warfarin
during the first trimesteris afull family
regarding the risks and benefits when a therapeutic INR can be maintainedwith a daily
warfarin dose of 5 mg.

Supporting References: (811, 612, 817, 616,21, 624-827)
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Future Vision
“Executable Guidelines”

Knowledge Byte Patient Specific Data

Class lla: Continuation of warfarin during the first trimester is
reasonable for pregnant patients with a mechanical prosthesis if

the dose of warfarin to achieve a therapeutic INR is less than or -
equal to 5 mg perday

| B~

The optimal usedfor with prosthetic vaives \ -
during the first trimester .oral warfarin is overall
the safest regimen forthe mother. but there is an increased risk of embryopatny. 3
Anticoagulation with UFH or LMWH has been recommended to avoid the risk of

yopathy, but is not preventing Ithas 3
been shown that the risk of embryopathy is dose-dependent, with a low risk (<3%) if the
dose of warfarin is <5 mg per day. The risk of abortion andfetal loss are increased with any -

anticoagulant regimen, butmay be similar in women exposed to oral anticcaguiants versus
heparin in the first trimester, especially at low doses of warfarin. Confinuation of warfarin
during the first trimesteris reasonable after a full discussionwith the patientand family
and benefits when a INR can be maintained with a daily
warfarin dose of <5 mg. &~

Supporting References: (811, 812, 817, 818,821, 824-827)
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the patient
To the physician
To the patient
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Future Vision
“Executable Guidelines”

To the physician : point of care “in the workflow”
Patient specific guideline “byte”

Pregnancy

test

Drug_ Mitral
Warfarin .
stenosis

Alert
knowledge

Knowledge
individualized to

the patient
To the physician
To the patient
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Future Vision
“Executable Guidelines”

To the physician : point of care “in the workflow”
Patient specific guideline “byte”
Alerts : new onset AF, abnormal labs, drug interaction
Clinical trials: patient specific inclusion criteria

To the patient
Alerts : new onset AF, abnormal labs
Appointment : for urgent conditions
Home monitoring: rhythm, weight, BP

Knowledge
individualized to
the patient
To the physician
To the patient
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Data Modeling for
Information Re-usability

« Current model supports document interchange

* Future models should support knowledge
consumption

— Living documents/change management
— Search engines

— Consumable/relevant chunks of information (Point-
of-Care)

— Mobile and voice-based applications
— Question answering — “semantic analysis”
— Executable knowledge - EMR integration
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