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| SMWD 6 mmutes Walk chstance

6MWT 6 minutes walk test

AcT acoeleratlon tlme

BPA baloon pulmonary angmplasty

CI , Cardxao mdex

; CO cardlac output

’ CPFE ‘ combmed pulmonary fibrosis and
! emphysema

1CPX  cardio-pulmonary exercise test

| CTEPH , chronic thromboembolic pulmonary
‘ hypel tensmn

i DLco carbon monox1de dlffusmg capac1ty

dPAP dlastohc pulmonary artery pressure

l PR

FVC forced v1ta1 capacity

HPAH herltable pulmonary hypertension
| HPV hypomc pulmonary vasoconstriction

IPAH 1d10pathlc pulmonary hypertension

, IPF 1diopathic pulmonary fibrosis

LVEF Ieft ventncular e]ecmon fraction

i mPAP ‘ - mean pulmonary artery pressure

NPPV non-invasive positive pressure Ventﬂatlon

; NSIP nonspeahc interstitial pneumonia

| S

; PAH pulmonary arterial hypertension

P AP pulmonary arterial pressure
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[ Introduction to the Revised Guidelines

The latest version of the guidelines inicludes new findings of
papers published after publication of the previous version' to
reflect the current practice. Some sections regarding obstetrics
and specific diseases were revised significantly, while other
sections are kept almost unchanged because few reports have

been published after publication of previous version. The cur-
rent guidelines include new sections of “psychosocial issues™
(subsection of the “Pre-Pregnancy Counseling”), “Hemody-
namic Assessment During Pregnancy”, “Drug Therapy During
Pregnancy” and “Directions of Future Research”.

Il General Description

1. Cardiovascular Ghange During Pregnancy
and Delivery

Hemodynamics during pregnancy and delivery is significantly

affected by changes in fluid circulation, hematology, respiratory
function, endocrinology and the autonomic nervous system.?3
Plasma volume begins to increase from 4 weeks of gestation,
peaks at 32 weeks of gestation, and then is maintained at a
similar level or increase gradually to the volume 40 to 50%
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higher than that before pregnancy.*” Heart rate peaks at around
32 weeks of gestation to about 20% higher than that before
pregnancy. Cardiac output increases to 30 to 50% higher than
that before pregnancy at 20 to 24 weeks of gestation, and is
maintained at a similar level throughout the pregnancy.®’ Aor-
tic pressure and systemic vascular resistance decrease during
pregnancy. Uterine contraction and labor pain causes increases
in circulatory volume by 300 to 500 ml, cardiac output by 15 to
25% and heart rate and blood pressure.?? It is preferable that
women in labor be kept in the left decubitus. Typical blood loss
during vaginal delivery is about 500ml, while that during
cesarean section is about 1,000 ml. Immediately after delivery,
venous return increases abruptly after the pressure on the infe-
rior vena cava from the growing uterus was relieved. It takes
about 4 to 6 weeks to return to a normal hemodynamic status
after delivery.?® During the first and second trimesters, hemo-
globin and hematocrit levels decrease, which causes a relative
anemia.?1® The risk of thromboembolism increases during
pregnancy. Since aortic wall becomes fragile during preg-
nancy, aortic dissection may occur in susceptible patients such
as Marfan syndrome associated with dilated aorta.

2. Gardiac Assessment Before Pregnancy

It is important for women with heart diseases to undergo
appropriate assessment of pulmonary artery pressure, ven-
tricular function, aortic diameter, cyanosis, New York Heart
Association (NYHA) classification and other appropriate items
to predict the risk of pregnancy-related complications in mother
and fetus. Pre-pregnancy checkup for patients with underlying
heart diseases includes history taking, physical examination,
chest X-ray, electrocardiogram (ECG) and echocardiography.
Cardiac catheterization, exercise stress test!! and Holter moni-
toring may be also conducted whenever necessary.

3. Pre-Pregnancy Counseling

Women with heart diseases should receive pre-pregnancy
counseling, including discussion about the risk to the mother,
risk to the fetus, hereditary risk, possible course of pregnancy,
and sexual activity and caring for baby. The prevalences of
menstruation disorders and amenorthea are high among women
with a history of congenital heart disease especially those with
a history of cyanotic congenital heart disease and those who
underwent multiple surgeries. Frequent menstrual disorders
and poor fertility are common findings among women with
residual cyanosis following Fontan operation,'>!? and women
with cyanotic congenital heart disease. Recurrence rate of heart
disease is higher in patients with congenital heart disease than
in healthy parents, and the incidence is higher in children of
mothers with congenital heart disease than those of fathers with
it. It is likely that women with heart disease experience heart
failure and/or arthythmia after delivery, and encounter difficul-
ties in caring for baby due to poor cardiac function.4!> Patients
with heart disease often cannot have life insurances.’*-'$
Although the NYHA classification is often used to consider
whether pregnancy is contraindicated or not, physicians must
not rely solely on it to predict the prognosis of pregnancy of
their individual patients. Table 1 lists patients with heart dis-
eases and conditions that require careful monitoring during
pregnancy or should be advised to avoid pregnancy.
Permanent sterilization procedures include tubal ligation,
and temporal sterilization procedures include intrauterine

. Outflow tract stenosis (severe aomc stenosxs w;th a mean
i pressure grad|ent of >40 to 50 mmHg) -

e Heart failure (NYHA Ciass lll to 1V, left ventncular ejectnon k
fraction <35 to 40%)

« Marfan syndrome (ascending aortic diameter afi;ehgfgciQiaStOIe .

. >40mm) ‘ : .
o Mechanlcal valves

_+ Cyanotic heart disease (arterial oxygen saturation <85%)
NYHA, New York Heart Association.

devices, low-dose birth control pills, and the classic barrier
method. Male contraceptive methods include permanent meth-
ods via vasoligation and temporary methods using condoms.

Patients with heart disease must be educated about genetics
such as the risk of familial recurrence of heart disease. The
Guidelines for Genetic Test and Genetic Counseling in Car-
diovascular Disease proposed by the Japanese Circulation
Society (JCS) in 2006 describe how to provide genetic coun-
seling for patients with heart disease in detail.’ Congenital
cardiovascular diseases, which are known to occur in 1.06%
among liveborn infants in Japan, are the most common con-
genital disorders to cause neonatal death.?® They are reported
to be accounted for genetic factors (about 12.9%) including
chromosomal abnormalities (eg, Down syndrome, Turner syn-
drome, 22q11.2 deletion syndrome and Williams syndrome,
8.2%) and genetic disease (eg, Noonan syndrome, Holt-Oram
syndrome, Marfan syndrome, Jervell-Lange-Nielsen syn-
drome, 4.7%); disorders involving environmental (external)
factors (0.5%) such as those affected by mother’s systemic
disease, fetal infections and teratogens; and disorders of
unknown cause involving multifactorial inheritance (86.7%)
(eg, many of congenital heart diseases, idiopathic pulmonary
hypertension and idiopathic cardiomyopathy) (Table 2).%!
Congenital heart diseases may be caused by not only genetic
abnormalities but also environmental factors possibly affect-
ing fetuses and mothers during pregnancy.

Psychosocial issues are also important during pregnancy
and delivery. Anxiety and depression may worsen during the
perinatal period.” Patients with heart disease have strong
desire to experience pregnancy and having a baby, and often
feel anxiety about the possible effect of pregnancy on their
health and potential genetic risks to the child. In order to pre-
vent depression and anxiety during the perinatal period,
patients should be provided with correct information and edu-
cation on heart disease, contraception, sexual activity and
social support during the period of adolescence.?

4. CGardiac Monitoring of the Mother During
Pregnancy

In women with heart disease, complications during pregnancy
may often develop in the mother and fetus, and may some-
times be fatal. They must be continuously monitored by a
team consisting of obstetricians, cardiologists, anesthesiolo-
gists, and nurses for arrhythmia, heart failure and thrombosis
during pregnancy.* Periodic checkups for healthy pregnant
women generally consist of 3 checkups by 11 weeks of gesta-
tion, every 4 week monitoring in 12 to 23 weeks of gestation,
every other week monitoring in 24 to 35 weeks of gestation,
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Diagnosis Cardiovascular findings
tk,Penpheral pulmonary stenosm
pulmonary valve stenosis, ;tetral
_-ogy of Fallot, ventricular sep
defect, atrial septal defect, aortic.

 Alagille syndrome

Dilated cardlomyopathy, left
ventricular noncompaction

‘Barth syrtdrorrre ‘

¢ heart, total anom-

Hypoplasti

 Cat eye syndrom

ventricular septal defect, atrial
septal defect

Tetralogy of Fallot, atrioventricular
septal defect, Ebstein’s anomaly,
complete transposition of the
great arteries

CHARGE association

_ Atrioventricular septal defect,

" Down syndrome

Cardiomyopathy, conduction
disorder, mitral valve prolapse

k Duchenne muscular
dystrophy

- Edward syndrome ~~*

G g . ductus arteriosus, bicuspid aortic

Ehlers-Danlos
syndrome

Mitral valve prolapse, tricuspid
valve prolapse, aortic dilatation,
cerebral aneurysms, atrial septal
defect

£ : g r

‘s,yndrome S ventrlcular septal defect

Fabry disease
infarction, mitral regurgitation, left
ventricular hypertrophy, cardiomy-
opathy, arrhythmia, congestive
heart failure

Friedreich ataxia o Cardlomyopafhy, conductlon
i - . disorder -
Goldenhar syndrome
ductus arteriosus, tetralogy of
Fallot, coarctation of the aorta,
atrial septal defect

~ Single atrium, single ventricle, -

~ Heterotaxy syndrome
. e : ,common atrioventricular canal, -

 the great arteries; atrioventricular
o septal defect conduction drsorder,

Holt-Oram syndrome Atrral septal defect ventrrcular
septal defect, conduction disorder
(sinus bradycardia, atrioventricular

block)

- Homoocystineuria

tion ¢

~ Cholestasis, specific facial
. appearance, mental retardation;

~ stenosis, ( coarctatlon oftheaorta

alous pulmonary venous drainage,

. Specific facial appearance, ©©
growth/developmental retardation, .~ -
“duodenal atresia, anal atresia,

.-ventricular septal defect, atrial -~ -
. septal defect, aberrant subclavian . .

- nig, leukemia .

* Ventricular septal defect, patent.

 valve, bicuspid pulmonary valve -

Myocardial ischemia, myocardna!

Ventricular septal defect patent

_ pulmonary atresia, transposrtlon of |

‘Congenital metabolic “dis‘orde"’rs,
~ mental retardation, skeletal anom- -
-alies (tall stature, extension of -

‘ ~’Thromboembohsm aortic dlla’za-““ &

Non-cardiovascular findings

renal dysplasia, eye abnormali-
tles, butterﬂy vertebrae -

Neuromuscu!ar dlsorders Ieuko—
penia, mitochondrial metabolic
disorders, mental retardatron

" Iris tear, anal atresia, malformed
- ears, small j ;a

renal malforma-
tion % AR

Coloboma, choanal atresia, devel-

opmental retardation, renal
malformation, genital hypoplasia,
malformed ears, hearing loss,
tracheoesophageal fistula

racheomalacia, hearing loss,
ypothyrordrsm muscular hypoto

Progressive skeletal muscle
atrophy

~Intrauterine growth retardation, -
- polyhydramnios, umbilical vessel -+
_anomalies, specific facial appear- =~
.- ance, psychomotor retardation,
overlappmg ngers mus
* hypotonia

Fragile skm, joint/skin hyperexten-
sibility, subcutaneous bleeding,
blue sclera, pneumothorax

JAGT (/agge“
“NOTCH2

‘DacA’

wor
SEMA3E 7921.11
‘Muttiple

DMD (Dystrophin)

- Multiple

‘COL5AT1,A2

Causative gene
mutation or
variant protem

Gene locus

TAZ (Tafazzin) Xq28

' Duplication

8q12.1

© Trsomy21i

Xp21.2

‘Trisomy 18-

Extremity pain, paresthesia,
angiokeratoma, hypohidrosis,
renal failure, cerebrovascular
disorders, corneal opacity, cata-
ract, constipation, esophageal
achalasia, heanng loss

- Progressive ataxia, muscul ar

hypotonia -

Asymmetrlcal facral features
spinal anomalies, microtia,
mandibular hypoplasia, hearing
loss, conjunctival epidermoid
carcinoma

" Kartagener syndrome: male infer- = -
. ility, heterotaxia, bronchoectasrs :
' ‘hearing loss. i

lvemark syndrome aspfema/

~polysplenia : s
Radial anomaly (thumb anoma-

lies, 2nd to 5th finger anomalies),
upper limb hypoplasia

ngers and toes), ecfopra lentrs,

psychratrrc disordet, osteoporosis
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Short extremities, polydactyly, nail
- hypoplasia, pelvic dysplasia -

9q34.2-g34.3
(Types | and 11, 2931
COL3AT (Type V),  1p36.3
PLOD (Type IV) ’
“EVC Seridpie
GAL ‘ Xq22.1
(Alpha-galactosi-
dase)
. FRDA (Frataxm) 9q13 sl
4 Unknown UnkneWh
ZIC3, LEFTY2; Xgee.2: o
- .CFC1,ACVR2B . 3p22-p21.3
S Aga2a
nfeehl
XS 12241
 1ps63

 MTHFR
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Causative gene
Diagnosis Cardiovascular findings Non-cardiovascular findings mutation or Gene locus
variant protein
Hurler syndrome Cardiomyopathy, atrioventricular Congenital metabolic disorders, IDUA (Alpha-L- 4p16.3
and semilunar valve insufficiency specific facial appearance, Iduronidase )
progressive osteodysplasty,
developmental retardation,
corneal opacity, hearing loss,
growth disorder, scoliosis, hyper-
”trlchOSIS splenohepatomegaly
Hypopiastrc Ieft heart atrlal septa o Psychomotor fetardatron specrf c

- Jacobsen syndrome

Je‘rv'elyl-l'_ar\ge‘-
Nielsen syndrome

‘Kabuki make up
syndrome L

LEOPARD ’syndromé

Marfan syndrome

Leigh encephalppa-
thy, NARP syndrome

 MERRF syndrome

Myotonié dysktrophy’ -

Osteogenesis imper-
fecta

: Trisorhy g

Poh‘rpé disease

. Rubmstem-Taybr
syndrome

Treacher—CorIins
syndrome

“ventrlcular septal defect; ‘pulmo-
“nary. artery stenosis, aortic sten
- sis, mitral stenosis,
Fallot, single ventricle, double
outlet nght ventricle  malposition

Pulmonary artery stenosis, atrio-

t'Aortrc dl!atatron,

H Long Q syndrome '

k Coarctatlon of the aorta blcuspld

aortic valve, mitral valve prolapse,

tetralogy o

ventricular block, hypertrophic
cardiomyopathy

~valve regurgltatlon, mitral valve - ;
- prolapse, annuloaortic ectasia,

'Con'duction diéprder cardﬂipmyop-y
athy, mitral regurgltaﬂon

gitation, aortic dilatation

~ Ventricular septal defect "péteﬁt
. ductus arterrosus atnal septa!
defect

‘ Myoparrdial hypertrophy riue tb '

glycogen storage

" Various ¢ congemtal heart dlseases i
'hypopiastrc left heart

Ventricular septal deféct, pateni
ductus arteriosus, atrial septal
defect

Specrfrc facral appearanc .

~sra shortened 5th fmger) hearmg

Hearing loss

sychomotor retardation; derm
glyphic abnormalities; skeletal
malies (scoliosis, hip dyspla--

ple lentiginosis, ocular hyper-
telorism, external genitalia abnor-
malities, mental retardation,
developmental disorder, hearing
loss

ioventricular

‘Webbed neck, short stature, = -

- abnormal platelet functi
Mitral valve prolapse, aortic regur-

 facial appearance, hyperirichosis,’
. drooping eyelid; ocular hyper-
 telorism, maxil i

~stature, broad thumb-h:

 Tall stature, lens dislocation,
_myopia, blue sclera, scoliosis, -

funner chest, spider-like fingers,

- xtremmés ‘

Progressive psychomotor devel-
opmental disorder, convulsions,
cerebellar ataxia, feeding and
swallowing disorder, muscular

’ hypotoma optrc atrophy
tMyoclonus epllepsy, cerebellar

ataxia, muscular hypotonia, intel-

"“Iectual deterioration, short stature . o

Myotonia, muscle degeneration,
cataract, blepharoptosw

’evelopmentai retardation, pectus
arinatum, funnel chest, blepha-
,roptosrs bleedm‘g tendency,.

Fragile bones, frequent bone frac-
tures, hearing loss, blue sclera,
short bowing legs, growth disor-
der, specific facial appearance

- Mental retardation, holoprosen-
_cephaly, microcephaly, sloping: -~
. forehead, hearing loss, malformed

- ears, rocker bottom feet polydac-,

tyly -
Congenltal metabohc d!sorder
muscular weakness, hepatomeg-

aly, macroglossra

"Developmental dlsorder specmc e ;
- binding protein) -

ryhypopla
forehead enlargement, short

Malformed ears, hearmg Ioss,
mandibular hypoplasia, cheek
bone hypoplasia, choroidal colo-
boma, bilateral lower eyelid colo-
boma, cleft palate, choanal atresia
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q25
KCNQT 11p15.5
KCNET 21g22.1-
, q22.2
: Unknown ‘

PTPN11, KRAS,

12024.1
SOS1, RAF1 12p12.1
2p22-p21
3p25
FBN1 (Fibrillin)
TGFBR12 9933-934
3p24.1

DMPK , ZNF9 19q13.2
3913.3
 PTPN11,KRAS; 129241
SOS1,RAF1. - . 12p12.1.
o 2p22p2]
’3p25 =

COL1A71

:,:Multi[);lé :'

- Deletion

: Sporadrc

Mitochondrial A
DNA

Mitochondrial loci

‘ 17q21 33

COL1A2 79213
. Trisomy13

GAA (Lysosomal 1725

Alpha-Glucosi-
dase)
CREBBP(CREB  16p133

TCOF1 (Treacle 5432
protein)
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Causative gene
Diagnosis Cardiovascular findings Non-cardiovascular findings mutation or Gene locus
variant protein
Tuberous sclerosis - Cardiac tumor (rhabdomyoma) - Tumors, convulsions, faciaifangi TSC1 (Hamartin), <9q34
: “arrhythmia s . fibromas, leukoderma, cafe-au-lait TSCZ (Tubenn) . 16p13 3
. - spots, osteosclerosis, renal hypo- :
, ~ - C oo oplasia,; mental retardation, autism - S S
Turner syndrome Coarctation of the aorta, bicuspid Short stature, webbed neck, Multiple Monosomy X
aortic valve, hypoplastic left heart, shield chest, low hairline, ovarian (45, X)
atrial septal defect, ventricular hypoplasia, renal hypoplasia,
septal defect heanng loss
~ Ventricular septal defect atr"'!~ o Spmal nomahes ana! atres

VACTERL syndrome .
s o : septal defect patent ductus arteri-
osus

Interruption of the aorta, persistent
truncus arteriosus, tetralogy of
Fallot with pulmonary atresia, right
aortic arch, aberrant subclavian
artery, ventricular septal defect

22q11.2 deletion
syndrome

Supraaortic stenosis, supra-valvu-
- lar pulmonary stenosis, peripheral +
pulmonary artery stenosis, aortic -
stenosis, pulmonary artery steno:
sis, cardiomyopathy = .

- Williams syndrome -

tracheo-oesophageal fistula, radial
E dysplassa limb anomalies, rena{/;_,w;
urinary anomalies

Conotruncal anomaly face, cleft
palate with nasopharyngeal insuf-
ficiency, thymus hypoplasia, hypo-
parathyroidism, hypocalcemia,
increased infection susceptibility,
anal atresia, mental retardation,
psychiatric disorders, thrombocy-
topenla

Mental retardatlon elfin face ste

late pattern in iris, hypercalcemna
 malocclusion, visuospatial cogni- -
“tive disorders, joint contracture,
- hypertonia, learning disorder;

cognitive visual impairment -

TBX1, UFDIL del 22q11.2

and weekly thereafter to the end of the 40th week. For women
with heart disease, an appropriate monitoring schedule should
be designed on the basis of healthy pregnant women according
to the risk during pregnancy. When women with heart disease
become pregnant, attending cardiologists must explain the
condition of heart disease to obstetricians, and provide infor-
mation on important points to be monitored during pregnancy
and the perinatal period.

5. Hemodynamic Assessment During
Pregnancy

It is preferable that patients with heart disease be assessed for
hemodynamic status several times during pregnancy and the
puerperal period. Echocardiography, a noninvasive method
providing detailed information, is very useful in evaluating
hemodynamics during pregnancy.? The first assessment should
be conducted immediately before pregnancy or during the first
trimester when changes in hemodynamics are still slight.
Patients with mild to moderate risk should be evaluated for
hemodynamics again during the late second trimester (26 to 28
weeks of gestation).?® Patients with severe risk require more
frequent hemodynamics assessment. During the peripartum
period, hemodynamics should be reassessed. Since child care
including breast feeding may increase cardiac load, patients
with severe heart disease must be followed up for at least 6
months after childbirth for clinical course including hemody-
namics. Although cardiac MRI is believed useful for assessing
right heart function and patients with complex congenital heart
disease, this technique must be limited for necessary cases
since the risk to the fetus remains unclear.?” Cardiac catheter-
ization and cardiac CT should be limited to patients who may
benefit from the examination as these techniques cause radia-
tion exposure. Since no increases in the risks of developmental
retardation, central nervous system disorders and developmen-
tal disorders have been observed in children exposed to less

than 100mGy, exposure to radiation at this level is not consid-
ered to a valid reason for artificial termination of pregnancy.?

6. Fetal Examination

The fetal well-being can be assessed using fetal heart rate
monitoring®-31 and ultrasonic methods such as ultrasonic
tomography and Doppler sonography.*23 Fetal heart rate
monitoring is performed using nonstress tests (NST) or con-
traction stress tests (CST) to evaluate the fetal well-being and
the fetal reserve. In the ultrasonic tomography, the biophysical
profile (BPP) and a modified BPP combining a NST and an
amniotic fluid index are used. Doppler sonographic assess-
ment of fetal hemodynamics is performed on the basis of the
systolic to diastolic (S/D) ratio, resistance index, and/or pulsa-
tility index, which represent the vascular resistance in the
peripheral vascular beds. The false positive rate is high in fetal
assessment methods: The incidences of fetal death among
fetuses determined to be in good condition in the NST, CST
and BPP have been reported to be 1.9 to 6.45%, 0.3% and
0.65%, respectively.??

The presence of heart disease in either parent should be
considered to represent a high risk for congenital heart disease
in the fetus, and screening using fetal echocardiography should
be indicated. In Japan, artificial termination of pregnancy is
allowed by 22 weeks of gestation. Since assessment for fetal
heart disease to be conducted by 22 weeks of gestation may
provide important information for whether the pregnancy
should be continued or not, physicians must fully explain the
meaning of the assessment to the parents and obtain their
informed consent. Fetal heart screening is possible at 18 weeks
of gestation and thereafter, and fetal heart condition is best
assessed in 20 to 24 weeks of gestation. Since heart anomaly
may be first found in the third trimester, it is preferable that the
fetal heart condition be assessed again in 30 weeks of gestation
or thereafter.

Circulation Journal Vol.76, January 2012

252 —



JCS Guidelines for Indication and Management of Pregnancy and Delivery in Women With Heart Disease 245

7. Infective Endocarditis

The Guidelines for the Prevention and Treatment of Infective
Endocarditis published by the JCS in 2008 recommend that
the prevention of infective endocarditis be considered for most
patients with congenital heart diseases. The most common
sources of bacteremia are urogenital infection, delivery, child-
birth, indwelling catheter and surgeries. Bacteremia may
develop after spontaneous abortion, vaginal delivery assisted
by episiotomy or cesarean section, among others. Antibiotic
treatment of infective endocarditis should be performed in a
fashion similar to that for non-pregnant patients according to
the susceptibility of causative agents.?

Preventive administration of antimicrobial agents during
delivery is recommended for patients with a high risk for
infective endocarditis (Table 3).33% Although preventive
administration of antimicrobial agents is not recommended for
patients in whom the risk for infective endocarditis is not high
because of its low incidence, the benefits of preventive anti-
microbial treatment are not denied considering the risk-benefit
balance. There are no currently available guidelines for the
preventive administration of antimicrobial agents during
delivery. Table 4 lists common measures to prevent infective
endocarditis associated with urogenital or gastrointestinal sur-
geries/procedures.®

8. Drug Therapy During Pregnancy

Drugs used for pregnant women must be selected after careful
consideration of the risk-benefit balance in the mother and
fetus. The adverse effects of drugs on fetuses are classified
into teratogenic effects and fetal toxicity. Since many drugs
are not substantially excreted in the breast milk of nursing
mothers, the blood concentration of a drug given to the nursing
mother is substantially lower than the therapeutic range of the
drug in the neonate. The pregnancy category proposed by the
Food and Drug Administration (FDA) of the United States is
often referred to as important information on the risk of drugs
to the fetus or neonate.** When drugs contraindicated for preg-
nant women in the package inserts or drugs not accepted by
the National Health Insurance (NHI) are used, the physicians
must fully explain the risks and benefits of such drugs to the
patients and their families and obtain informed consent.
Angiotensin converting enzyme (ACE) inhibitors and
angiotensin receptor blockers are contraindicated for women

» Patients with a history of infective endocardrtls
s F‘atlents wrth congemtal heart dlsease -
cyanotic heart drsease .

Patients who underwent compiete reparr usmg rtrfrcral
. patches and devrces' thhm the last & months‘ o

o ~Pat1ents ent repal email
~around the. irrplanted artificial patches and devi

° Patrents usmg artlflcral vaIves

1 P 1
-or havmg va]vu ar “heart disease)

in the second and third trimester since they may directly affect
the kidney of the fetus and neonate to cause renal failure, abor-
tion or stillbirth.*4? Amiodarone is basically contraindicated
for pregnant women since it may cause abnormal thyroid
function in the fetus. Bosentan is absolutely contraindicated
for pregnant women in the FDA’s recommendation. Warfarin
is teratogenic when given during the first trimester, and
increases the risk for bleeding disorders in the fetus and neo-
nate. Heparin does not have fetal toxicity because it does not
cross the placenta, while the incidence of thrombosis among
patients receiving heparin is higher than those receiving war-
farin. Low-dose aspirin therapy is rated pregnancy category C
by the FDA’s recommendation and believed relatively safe.
However, “aspirin is contraindicated for women in the last 12
weeks of gestation (regardless of the dose)” in the package
insert; physicians must fully explain the risks and benefits of
aspirin therapy during the second and third trimester of preg-
nancy to obtain consent from the patient.

9. Care Facility for Pregnancy

Women with heart disease in whom pregnancy poses a risk
must be carefully monitored and planned for safer pregnancy
and childbirth. High-risk pregnancy should be monitored in
tertiary care facility in which team approach by obstetricians,
heart disease specialists (eg, cardiologists, pediatric cardiolo-
gists, specialists of congenital heart disease in adults, and
cardiovascular surgeons), anesthesiologists and neonatologists
who have knowledge and experience in the management of
high-risk pregnancy has been established. Every tertiary care

Patients

~ ‘Patients who are hot allergrc to e
- amprcﬂlm/amoxncrlhn

Panents who are allergrc to -
ampicillin/amoxicillin
delivery

e For other patients N
~ Patients who can take drugs orally.
Patients who cannot take drugs orally

 Patients who are allergrc to
, ampxcrlhn/amoxrc lin. -

: mmutes before dellvery

° For patients with heart disease in whom serious endocarditis may occur

. Administer ampicillin 2.09 and gentamycm 1. 5mg/kg (maxnmum dose 120 mg) rntramuscularly or' '
. intravenously <30 minutes before delivery. Admrmster mtravenous amp i
. cilin1.0g6 hrs after deinvery :

Administer intravenous vancomycm 1.0g (mfuse overito?2 hrs) and intramuscular or mtravenous
gentamycin 1.5mg/kg (maximum dose 120mg) to conclude administration =30 minutes before

_ Administer oral amoxicillin 2.0g (at lower doses for small patients) 1 hour before delive
Administer intravenous or intramuscular amprcrlhn 2.0g <30 minutes before dehvery
B Admimster intravenous vanccmycm 1 Og (mfuse over 1 ’co 2 hrs) to conc!ude !

Treatment

or oral amoxn-
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