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STATEMENT OF INTENT

This guideline was developed to be a guide for best clinical practice in the
management of cardiovascular diseases in pregnancy, based on the best
available evidence at the time of development. Specific attempts were made
to use local data and publications to ensure local relevance. Adherence to this
guideline does not necessarily lead to the best clinical outcome in individual
patient care. Every health care provider is responsible for the management of
his/her unique patient based on the clinical presentation and management
options available locally.

REVIEW OF THE GUIDELINE

This guideline is issued in 2016 and will be reviewed in about 5 years or
earlier if important new evidence becomes available.
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This is an update to the Clinical Practice Guidelines on Heart Disease in
Pregnancy published in 2001. This CPG supersedes the previous CPG.



Malaysia, with a crude birth rate of 16.9 per 1000 population and
an annual population growth rate of 1.3%, has also seen a
significant growth in attendances at the Ministry of Health’s
antenatal clinics — from 5.7 million in 2013 to 6.1 million in 2014.
Allied to the well documented rising prevalence of cardiovascular
risk factors in the country over the last two decades, and the
improved access of the population to healthcare facilities, it is
reasonable to consider that there are greater numbers of
pregnant women who are diagnosed or who are at risk of heart
disease in Malaysia.

The Clinical Practice Guidelines on the management of heart disease in pregnancy in
Malaysia was first published in 2001, so this 2" edition is timely. These guidelines are
intended to be an updated resource which is useful to all clinical practitioners and all those
who are involved in the care of pregnant women. It incorporates updated knowledge on
heart disease, contemporary diagnostic tools and strategies, and also on treatment options
available, now over a decade since the first national guidelines was published on this
subject.

The management of pregnant women in heart disease can be complex and often involves
a multidisciplinary team, and particularly if the patient newly diagnosed with heart disease
at the time of pregnancy. A multidisciplinary team is involved in the care of the pregnant
women right through her pregnancy, and even beyond that. In recognition of this, | am proud
to see the effort and coordination by the chairperson, Dr Robaayah Zambahari, to assemble
an expert panel drawn from various clinical disciplines from different healthcare provider
agencies. Their dedication and commitment have resulted in this comprehensive set of
guidelines on how to manage heart disease in pregnancy in this modern era.

I would like to thank all those who contributed to the publication of these guidelines, which
| am certain will be a document often referred to, so that pregnant women with heart disease
will be managed optimally to ensure the best possible outcomes for both mother and child.

Datuk Dr Noor Hisham Abdullah
Director-General of Health Malaysia
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Rationale:

Cardiovascular disease (CVD) is a major cause of maternal morbidity and
mortality in Malaysia. In the National Obstetrics Registry, CVD occurred in
about 0.45 and 0.55% of pregnancies in 2013 and 2014 respectively. This is
relatively common. Cardiovascular Disease however, accounted for 51% and
almost 70% of indirect deaths in the period 2009-2011 and 2011 respectively
from the Confidential Enquiries into Maternal Death Report 2009-2011.

This Clinical Practice Guidelines (CPG) on the management of
Cardiovascular Disease in Pregnancy is the second edition. The first edition
was published in 2001 and thus an update is timely. This CPG has been
drawn up by a committee appointed by the National Heart Association of
Malaysia, Ministry of Health and the Academy of Medicine. It comprises
cardiologists, obstetricians, obstetric anaesthesiologists and general
physicians from the public and private sectors and the Universities.

Objectives:

The objective of this clinical practice guideline is to highlight to the healthcare
provider how to:

. counsel the cardiac patient before pregnancy

*  recognise cardiac disease in pregnancy

. identify high risk cardiac patients

. manage and refer these patients appropriately

Process:

The Expert Panel formulated clinical questions that needed to be addressed.
These were then divided into sections and each member was assigned one or
more topics.

Areview of current medical literature on Cardiovascular Disease in Pregnancy
for the last 10 years was performed. Literature search was carried out using
the following electronic databases — PubMed and Cochrane Database of
Systematic Reviews. The following MeSH terms or free text terms were used
either singly or in combination:

“Cardiovascular Disease in Pregnancy”’, “Heart Disease in pregnancy’,
“Myocardial Infarction in Pregnancy”, “Congenital heart disease in
pregnancy”, “Hypertension in pregnancy”.



The search was filtered to clinical trials and reviews, involving humans and
published in the English language. The relevant articles were carefully
selected from this huge list. In addition, the reference lists of all relevant
articles retrieved were searched to identify further studies. Experts in the field
were also contacted to obtain further information. International guidelines - the
European Society of Cardiology - were also studied. All literature retrieved
were appraised by members of the Expert Panel and all statements and
recommendations made were collectively agreed by the group. The grading of
evidence and the level of recommendation used in this CPG was adapted
from the American College of Cardiology/ American Heart Association and the
European Society of Cardiology (pg. 9).

After much discussion, the draft was then drawn up and submitted to the
Technical Advisory Committee for Clinical Practice Guidelines, Ministry of
Health Malaysia and key health personnel in the major hospitals of the
Ministry of Health and the private sector for review and feedback.

Clinical Questions Addressed:
*  General considerations/issues in a pregnant patient with cardiac
disease:
» What are the haemodynamic changes and impact of the normal
physiological changes in pregnancy on the cardiovascular system?
» What are the effects/impact of the mother’s existing cardiac disease
on the pregnancy?

*  What are the important issues/medications to emphasise during
preconception counselling?

*  What are the safe contraceptive methods in patients with cardiac
disease?

*  How do you diagnose patients suspected of cardiac disease in
pregnancy?

*  How do you risk stratify these patients?

*  What are the indications for termination of pregnancy?

*  What are the safe medications during pregnancy and lactation?

*  Who and when do you refer to the relevant specialist(s)?

. How do you manage specific cardiac conditions?

Valvular heart disease

Congenital heart disease

Pulmonary hypertension and Eisenmenger syndrome

Marfan syndrome

Ischaemic heart disease and acute coronary syndromes

YV V VY



Peripartum and other cardiomyopathies

Arrhythmias

Heart failure

Infective endocarditis

Hypertension

Diabetes mellitus

*  What are the indications for cardiac intervention or surgery in these
pregnant patients?

*«  What are the anaesthetic considerations during labour and delivery?

YV VVYVYYVY

Target Group:

This guideline is directed at all healthcare providers involved in the
management of pregnant women with cardiac disease — general practitioners,
general and family physicians, obstetricians and cardiologists.

Target Population:

It is developed for the management of patients with cardiac disease planning
for pregnancy and pregnant patients with underlying cardiac disease.

Period of Validity of the Guidelines:

This guidelines needs to be revised at least every 5 years to keep abreast
with recent developments and knowledge that is being learnt.



GRADES OF RECOMMENDATION AND LEVEL OF EVIDENCE

GRADES OF RECOMMENDATION

Conditions for which there is evidence and/or general agreement that a given
procedure/therapy is beneficial, useful and/or effective.

Conditions for which there is conflicting evidence and/or divergence of opinion
about the usefulness/efficacy of a procedure/therapy.

Il-a Weight of evidence/opinion is in favour of its usefulness/efficacy.
1l-b Usefulness/efficacy is less well established by evidence/opinion.
n Conditions for which there is evidence and/or general agreement that a
procedure/therapy is not useful/effective and in some cases may be harmful.
LEVELS OF EVIDENCE
A Data derived from multiple randomised clinical trials or meta analyses.
B Data_ derived from a single randomised clinical trial or large non-randomised
studies.
(0] Only consensus of opinions of experts, case studies or standard of care.

Adapted from the American College of Cardiology Foundation/ American Heart Association and the
European Society of Cardiology

(Available at: http.//assets.cardiosource.com/Methodology_Manual_for ACC_AHA_Writing-
_Committees and at http.//www.escardio.org/guidelines-surveys/escguidelines/about/Pages/
rules-writing.aspx).
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Cardiac disease in pregnancy is relatively common, accounting for
0.55% and 0.45% of all pregnancies in 2013 and 2014 respectively. It is
a major cause of non-obstetric morbidity and maternal mortality.
All women in the reproductive age group who have cardiac disease
should undergo preconception cardiac assessment and counselling by
their family physicians, cardiologists, obstetricians, maternal fetal
medicine specialists and/or geneticists. (Flowchart 1, pg. 27)
Counselling should be initiated early at puberty and re-emphasised at
age 16-18 and prior to marriage. It should continue until they have
completed their family.

They should be risk stratified using the modified WHO and NYHA
classification (Table 1A, 1B & 2, pg. 18-21)

Maternal CV Risk WHO class NYHA functional class
Low Risk 1&1 1&1l
Moderate Risk [-11 & 11 -

High Risk \% &1V

All patients should be counselled on appropriate contraceptive

methods.

Once pregnancy is confirmed, the patient should go to the nearest

antenatal clinic for booking. The patient should be referred as soon as

possible for cardiac assessment and risk stratification.

The clinical pathways for antepartum, intrapartum and postpartum care

is as outlined in Table 3-6, pg. 22-26, Flowcharts 2, 3 & 4, pg. 28-32.

Each patient should have an individualised pregnancy care plan

depending on the maternal risk. (pg. 29)

Level of Care will depend on the maternal CV risk.

» Low risk: can be managed at their local centre after review by a
family medicine specialist/physician or cardiologist.

» Moderate risk: should be managed at a tertiary centre by a
multidisciplinary team with cardiac expertise.

» High risk: should be referred early to the tertiary centre for
assessment. If termination of pregnancy is considered, it can be
performed up to 22 weeks.

Commonly encountered cardiac diseases in pregnancy include:

» Valve disease: Most patients tolerate pregnancy well. Patients with
severe obstructive lesions (mitral and aortic stenosis) should
undergo cardiac intervention prior to pregnancy.
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»

Congenital Heart Disease: Most acyanotic and repaired/corrected
patients tolerate pregnancy well. Patients with pulmonary
hypertension and Eisenmenger syndrome are High Risk and
termination of pregnancy should be considered.

Peripartum cardiomyopathy: Obstetric and cardiac risk will
depend upon the baseline left ventricular (LV) function. Most
patients recover within 6 months of diagnosis.

Commonly encountered cardiac issues are:

>

Y V V

Anticoagulation especially in patients with mechanical heart valves
(Summary for Management of Anticoagulation in Pregnancy, pg. 17
& 18 and section 4.9, pg. 114)

Cardiac failure

Arrhythmias

Hypertension — both chronic hypertension (before 20 weeks) and
pregnancy induced hypertension (after 20 weeks)

Antibiotic prophylaxis is not advocated during normal vaginal
delivery except in high risk patients (section 4.10.3, pg. 120).



SUMMARY FOR MANAGEMENT OF ANTICOAGULATION IN PREGNANCY

Mechanical Heart Valves
The goal is to prevent valve thrombosis which is a lethal event for the mother and
the fetus. This risk is:
» Lowest with the use of oral anticoagulants (OAC) throughout pregnancy.
(< 4%)
»  About 5-10% with the use of unfractionated heparin (UFH) in the first
trimester and OAC in the 2™ and 3 trimesters.
» As high as 33% in those receiving subcutaneous UFH throughout
pregnancy.
All anticoagulation regimens (both OAC and heparin based therapy) carry an
increased risk of fetal teratogenicity, fetal wastage, miscarriage and haemorrhagic
complications. These risks are higher with OAC than with heparin based
therapies.
Preconception counselling is mandatory and the following issues should be
addressed:
» Risk of warfarin embryopathy during the 1¢ trimester depending on the
daily dosage:
= <5 mg - the risk of embryopathy is low.
= >5mg/day, there is a potential for fetal adverse events.
» Risk of valve thrombosis which is higher with heparin based therapy - both
UFH and low molecular weight (LMWH):
= UFH regime - this should be given IV with regular aPTT monitoring.
This should be kept at > 2x control.
= Self-injected adjusted-dose LMWH with regular monitoring of anti-Xa
levels (target anti-Xa level 0.8-1.2 U/mL 4-6 hours post dose). If
monitoring of anti-Xa levels cannot be done, LMWH should not
be used. It should not be dosed according to weight. Ideally, a
haematologist should be involved in the management.
Considering the risk : benefit ratio, in all high-risk patients with mechanical valves,
warfarin is advocated throughout pregnancy up to 36 weeks.
The alternative regime is warfarin in the 2" and 3 trimester up to 36 weeks
with bridging heparin based therapy (IV UFH or LMWH) in the 1t trimester.
The patients’ and family’s preferences should be clearly documented.
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Anticoagulation for other indications

The choice of anticoagulation for other indications would depend upon the risk of
thrombosis, patients’ preference and the consensus of the multidisciplinary team.
Either:
» Regime A — warfarin throughout pregnancy till 36 weeks or
» Regime B — UFH or LMWH therapy in the 1% trimester and warfarin in the

2" and 3" trimester
Depending on the indication(s) (e.g. venous thrombosis, non-valvular Atrial
Fibrillation) and the risk of thrombosis, LMWH may be given as a weight based
regime without anti-Xa monitoring.
In patients where the risk of thrombosis is high (e.g. PH due to thromboembolic
disease, recent pulmonary embolism, valvular AF) Regime A (warfarin throughout
pregnancy till 36 weeks) is advocated.
If Regime B — bridging therapy with LMWH in the 1t trimester is chosen — then
efforts should be taken to monitor anti-Xa levels in these high risk patients.

Management from 36 weeks gestation till Delivery
At 36 weeks, warfarin should be switched to:

» LMWH or UFH

»  Women on LMWH should be switched to IV UFH at least 36 hours before
induction of labour or caesarean section. This should be discontinued 4-6
hours before planned delivery and restarted 4-6 hours after vaginal delivery
or 6-12 hours after LSCS if there are no bleeding complications.

Oral anticoagulation can be resumed after 24 hours if there are no bleeding

concerns.

For patients with mechanical heart valves, a stable INR should be achieved prior

to discharge.

Table 1A: Maternal Mortality Risk Based on Modified WHO Classification

| Insignificant
I <1%
-1l 1-5%
M 5-15%
v 25-50%




Table 1B: Modified World Health Organization Maternal Cardiovascular Risk

a-f
Assessment

WHO Class I: No Increase or a Mild Increase in Morbidity

* Uncomplicated, small or mild
> pulmonary stenosis
> patent ductus arteriosus
> ventricular septal defect
> mitral valve prolapse (with no more than trivial mitral regurgitation)
» Successfully repaired simple lesions (secundum atrial or ventricular
septal defect, patent ductus arteriosus, anomalous pulmonary venous
drainage)
 Isolated Atrial ectopic beats or ventricular extrasystoles

WHO CLASS II: (If otherwise well and uncomplicated)
Moderate Increase in Maternal Morbidity
Small Increase in Maternal Mortality (< 1%)

» Unoperated atrial or ventricular septal defect
(moderate size, velocity < 4 m/s)

» Repaired tetralogy of Fallot (without significant residual lesions)

* Most asymptomatic arrhythmias without cardiac decompensation -
atrial fibrillation, supraventricular tachycardia, Wolff Parkinson White
syndrome, long QT syndrome without any cardiac decompensation

WHO CLASS IlI-lll: Maternal Mortality, (1-5%) depending on the
individual or other co-existing conditions

» Mild left ventricular dysfunction (LVEF 40-50%)
» Hypertrophic cardiomyopathy
No LV outflow tract obstruction: WHO I
> LV outflow tract obstruction present: WHO 1
« Marfan syndrome without aortic dilation
» Aorta < 45 mm in aortic disease associated with bicuspid aortic valve
» Native or tissue valve disease not considered WHO | or IV
» Mild native or repaired coarctation of aorta (without hypertension or
significant obstruction)
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Table 1B: Modified World Health Organization Maternal Cardiovascular Risk
Assessment (cont'd)”

20

WHO CLASS liI: Severe Increase in Maternal Morbidity
Significant Increase in Maternal Mortality (5-15%)
Expert counselling required. If pregnancy is decided
upon, needs an individualised pregnancy care plan
with a multidisciplinary team management.

 Left ventricular dysfunction (LVEF 35-40%)

* Mechanical valve

» Systemic right ventricle (cCTGA, post Senning/Mustard)

» Fontan circulation

» Repaired Tetalogy of Fallot with severe pulmonary regurgitation, right
ventricular failure, right ventricular outflow tract obstruction

» Cyanotic heart disease (unrepaired)

» Other cmplex congenital heart disease

» Aortic dilatation 40-45 mm in Marfan syndrome

» Aortic dilatation 45-50 mm in aortic disease associated with bicuspid
aortic valve

WHO CLASS IV: Maternal mortality is 25-50%
Pregnancy Is Not Recommended or Is Contraindicated.
If pregnancy occurs, termination should be discussed.
If pregnancy continues, care as for class Ill.

« Severe pulmonary arterial hypertension of any cause (mortality 17-33%)

« Severe systemic ventricular dysfunction (LVEF < 30%, NYHA IlI-1V)

* Previous peripartum cardiomyopathy with any residual impairment of left
ventricular function

» Severe mitral stenosis (MVA < 1.0 cm?), severe symptomatic aortic
stenosis (AVA < 1.0 cm?)

* Marfan syndrome with aorta dilated > 45 mm

» Aortic dilatation > 50 mm in aortic disease associated with bicuspid
aortic valve

» Uncorrected severe coarctation

Modified from:
a. Thorne S, MacGregor A, Nelson-Piercy C. Risks of contraception and pregnancy in heart disease. Heart 2006; 92:1520-5.

b. Regitz-Zagrosek V, Blomstrom Lundqvist C, Borghi C et al. European Society of C: on the of
during p . Eur Heart J 2011; 32:3147-97.
c. Siu SC, Sermer M, Colman JM, Alvarez AN, Mercier LA et al. i study of p y in women
with heart disease. Circulation 2001; 104: 515-521.
d. Drenthen W, Boersma E, Balci A, Moons P, Roos- ink JW et al. i of p y ications in women with
congenital heart disease. Eur Heart J 2010; 31: 2124-2132.
e. Khairy P, Ouyang DW, Fernandes SM, Lee-Parritz A, KE, L g MJ. in women with

congenital heart disease. Circulation 2006; 113:517-524.
f. Nishimura RA, Otto CM, Bonow RO, Carabelio BA, Erwin JP 3“,Guyton RA, O’Gara PT, Ruiz CE, Skubas NJ, Sorajja P,
Sundt TM 3rd, Thomas JD; ACC/AHA Task Force Members. 2014 AHA/ACC Guideline for the Management of Patients

with Valvular Heart Disease: executive summary: a report of the ican College of Cardi Heart
Association Task Force on Practice Guidelines. Circulation. 2014;129:2440-2492.




Table 2: New York Heart Association Functional Classification

Functional Maternal
Class Symptoms cardiovascular risk

No limitation. Ordinary physical
CLASS | activity does not cause undue fatigue, Low
dyspnoea or palpitation.

Slight limitation of physical activity.
Such patients are comfortable at rest.
CLASS I Ordinary physical activity results in Low
fatigue, palpitation, dyspnoea or
angina.

Marked limitation of physical activity.
Although patients are comfortable at
CLASS Il rest, less than ordinary activity will High
lead to fatigue, palpitation, dyspnoea
or angina.

Inability to carry on any physical
activity without discomfort. Symptoms
CLASS IV | of congestive heart failure are present High
at rest. With any physical activity,
increased discomfort is experienced.

Modified from:
The Criteria Committee of the New York Heart Association. Nomenclature and Criteria for Diagnosis of
Diseases of the Heart and Great Vessels. 9" ed. Boston, Mass: Little, Brown & Co; 1994:253-256.
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Table 3: Maternal Cardiovascular Risk assessment and Level of Care*

Maternal Cardiovascular Risk Assessment

Risk Assessment

WHO Risk Classification

NYHA Functional Classification

Laboratory investigation
and physical examination

BP

Fasting blood glucose
ECG

CXR (if indicated)
Echocardiography
Renal profile

Level of Care Depending on Maternal Cardiovascular Risk

Classification WHO/ NHYA WHO/ NHYA
Class 1 &1l Class II-11I, 1l & IV
Level of Personnel * Primary care: + Tertiary care:
MO & FMS Physician/ Cardiologist/

Obstetrician/ MFM

Level of Care

Primary care:
Health Clinic

« Tertiary care:
Hospital with
multidisciplinary team

Frequency of visits:
Primary care by MO/FMS

1 visit for 1sttrimester

(if indicated, to refer to a
centre which provides
nuchal translucency
scan)

3 visits for 2™ trimester
6 visits for 3 trimester
(weekly > 36 weeks)

Tertiary care by:
» obstetrician/MFM

> cardiologist/
multidisciplinary team

.

.

Once, at 18-22 weeks for
fetal anomaly scan

Once, preferably within the
1sttrimester and <18 weeks
(to formulate individualised
pregnancy care plan)

1 for 1'trimester
« 3 for 2" trimester

+ 6 for 3“trimester (weekly
> 36 weeks)

*frequency of visits and level of care will depend upon the individualised pregnancy care plan
Adapted from: Ministry Of Heaith, Perinatal Care Manual 37 Ed. 2013

MO: Medical Officer
FMS: Family Medicine Specialist

MFM: Maternal Fetal-Medicine Specialist




Table 4: Antenatal Visits Depending on Maternal Cardiovascular Risk
(WHO & NYHA I & 1I)

Vish st primary | Froauency of visitatteriary | P12 0 LOIEY
care by MO/FMs | Sentre by obstetrician/ MFM T e ey e
Once confirmed . Confirrn viability and
ERETEREY gestational age of pregnancy -
e For risk stratification
B e For nuchal translucency scan, * To ggtermlne
y week 12 if indicated individualised pregnancy
care plan
e For detailed anomaly scan
* In mothers with congenital
Week 18 - 22 heart disease, a detailed fetal
echocardiogram should be )
offered
Week 22 - 28 2 visits
e For assessment and to
Week 28 - 32 _ establish a plan of ]
management for delivery
and postpartum care
o Weekly visits
e Number and timing of further
appointments will be
Week 36 - 40 dependent on the nature and
severity of cardiac disease -
e Some appointments may be
with the family medicine
specialist / Medical officer at
primary care.
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Table 5: Antenatal Visits Depending on Maternal Cardiovascular isk
WHO & NYHA Il & IV

Frequency of visit at
primary care by
MO/FMS

Frequency of visit at
tertiary centre by
obstetrician/ MFM

Frequency of visit by

cardiologist/ multidisciplinary

team

Once confirmed
pregnancy

*Advice TOP

By week 12

If pregnancy
continues, for a
nuchal translucency
scan if indicated

For individualised
pregnancy care plan if
pregnancy continues

Week 18 - 22

For a detailed fetal
anomaly scan

In mothers with
congenital heart
disease, a detailed
fetal echocardiogram
should be offered

Week 22 - 28

Once in 2 weeks
Number and timing
of further
appointments will be
dependent on the
nature and severity
of cardiac disease

Week 28 - 32

Week 32 - 40

Weekly visits
Number and timing
of further
appointments will be
dependent on the
nature and severity
of cardiac disease

For assessment and to
establish timing, mode of
delivery and postpartum
care

Consider admission
Anaesthetic review

*The following High Risk patients should be offered TOP: Severe puimonary hypertension,
Eisenmenger syndrome, Marfan syndrome with aortic root dilatation > 45 cm, previous peripartum
cardiomyopathy with residual impairment of left ventricular function, LVEF < 30%, NYHA lii-IV, severe
mitral stenosis (MVA < 1.0 cm?), severe symptomatic aortic stenosis (AVA < 1.0 cm?)



Table 6: Specialist Referral and Pregnancy Care Plan

Maternal Risk

Timing of Specialist Referral

Special Considerations

All women with
known cardiac

Preconception

Needs detailed assessment to
determine the maternal cardiovascular
risk.

To do antenatal booking at the nearest

suspected cardiac
disease (symptoms/
clinical findings or
history of heart
disease/ surgery)

As soon as pregnancy is confirmed.

disease healthcare facility as soon as
Early in pregnancy pregnancy is suspected.
When pregnant, an individualised care
plan should be developed. (pg. 29)
Women with

To confirm the diagnosis and for risk
stratification.

Women &/ spouses
with congenital
heart disease (CHD)
and/or family
history of CHD

Preconception referral to obstetrician/
maternal fetal medicine (MFM)
specialist recommended.

If pregnant, early referral to MFM
recommended.

To determine risk of CHD in the fetus
of parents with CHD.
(section 3.2.1, pg. 48)

Women &/ spouses
and/or family
history of genetic
diseases with
cardiac lesions

Preconception referral to MFM/
geneticist recommended.
If pregnant, early referral to MFM.

To determine risk of disease
transmission to the fetus.
(section 3.2. pg. 47)

Fetuses with
critical CHD*/ major
congenital
anomalies

Once diagnosis has been made, to
refer to a tertiary centre with the
appropriate expertise.

(e.g. Paediatric cardiologist,
paediatric surgeon with expertise in
congenital malformations, neonatal
intensive care with expertise to
manage very low birth weight and
severe prematurity).

Once diagnosis made, a tailored
pregnancy care plan (pg. 29) by a
multidisciplinary team.

*Critical congenital heart disease/defects (CCHD) are serious congenital heart defects that present with

symptoms soon after birth and need early intervention. They are usually duct dependant lesions and may have

hypoxaemia. (E.g. coarctation of aorta, transposition of the great arteries, hypoplastic left heart syndrome,
pulmonary atresia with intact ventricular septum)
Definition from: Frank LH, Bradshaw E, Beekman R, Mahle WT, Martin GR. Critical congenital heart disease
screening using puise oximetry. Journal of Pediatrics. 2013; 162(3): 445-453
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Table 6: Specialist Referral and Pregnancy Care Plan (cont’d)

Maternal Risk

Timing of Specialist Referral*

Special Considerations

WHO Class I-ll
NYHA I-ll

At least once during the pregnancy
Can be followed up at local centre

« Individualised pregnancy care plan

(pg. 29)
« Advice given on potential complications

Postpartum:
« Appropriate contraception, cardiac
referral/follow-up where indicated

WHO Class lI-lll
WHO Class lil

Referral for preconception counselling
Early referral if pregnant
Multidisciplinary team with cardiac
expertise

Follow up in a tertiary centre at least one

visit per trimester:

+ An agreed individualised pregnancy
care plan (pg. 29) formulated by the
multidisciplinary team needs to be
disseminated to all caregivers.

+ Anaesthetic review in advance

Postpartum:

+ Followed up in combined clinic at least
once at 6 weeks and up to 3-6 months
where indicated.

« Appropriate contraception

« Cardiac specialist review to plan the
cardiac follow up and interventions
where needed.

WHO Class IV
NYHA Il & IV

Referral for preconception counselling

Pregnancy contraindicated and
appropriate contraception advice given*

Urgent referral if pregnant

If termination of pregnancy is considered,
it can be performed up to 22 weeks
(section 6, pg. 143)

Multidisciplinary team with cardiac
expertise

If pregnancy continues:

« An agreed individualised pregnancy
care plan (pg. 29) formulated by the
multidisciplinary team needs to be
disseminated to all caregivers.

« Close maternal - fetal surveillance

+ Anaesthetic review in advance

« If patient symptomatic/develops
complications, admission into a tertiary
centre with close monitoring.

+ When considering delivery, maternal
health should take precedence over
fetal outcome.

Postpartum:

« Cardiac review (including
medications) before discharge

« Customised home visits to be
arranged

« Followed up in combined clinic at
least once at 6 weeks

« Appropriate contraception

*The following High risk patients shouid be advised TOP: Severe put
syndrome with aortic root difatation > 45 cm, previous peripartum cardiomyopathy with residual impairment of left ventricular
function, LVEF < 30%, severe obstructive fesions, NYHA functional class /il & IV
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FLOWCHART 1: PRECONCEPTION COUNSELLING AND CONTRACEPTIVE
ADVICE

Known Cardiac Di

[ :

Planning First or Subsequent Seeking Contraceptive Advice
Pregnancy

Preconception Clinical Assessment
« Counselling should be initiated at puberty and re-emphasised at age 16-18
and prior to marriage. It should continue until they have completed their
family.
A thorough history particularly focusing on current physical activity, past
cardiac events and any planned cardiac intervention.
« An assessment for comorbidities (e.g. obesity, hypertension, diabetes
mellitus, connective tissue disease)
A detailed clinical examination
A review of medications with potential harm to the fetus and advice given
accordingly (discontinuing fetotoxic medications and substituting with safer
alternative).
Areview of past pregnancies
Advise against smoking, vaping and alcohol consumption

v - v

Low Risk Moderate Risk High Risk
* WHO risk | &I * WHO risk Il & 111 * WHO risk IV
«NYHA I &I «NYHA Il & IV
v 4
Preconception Clinical Counselling

« Appropriate optimisation of cardiac condition with intervention as v v

necessary prior to pregnancy (e.g. valvuloplasty for mitral stenosis, Appropriate

cardiac surgery for congenital cardiac lesions). Contraceptive
« Identification of patients at risk of genetic transmission to the Advice

fetus (e.g. congenital heart disease, Marfan syndrome).

« Planned pregnancy should be encouraged.

« Timing of pregnancy - For cardiac lesions with potential risk to
deteriorate over time, pregnancy should be encouraged early in
the disease process (e.g. patients with systemic right ventricle,
Fontan, certain valvular lesions).

* A dental review—dental hygiene is important and should be
stressed.

« Prescribing folic acid at least 3-6 months prior to conception.

* Rubella vaccination at least 3 months prior to conception.

* Appropriate advice and identification of the nearest health
facility for antenatal booking as soon as pregnancy is confirmed.

< Early referral for cardiac assessment and risk stratification. 27
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FLOWCHART 2: ANTENATAL CARE PLAN FOR WOMEN WITH CARDIAC
DISEASE
(no later than end of 15t trimester)

To do antenatal booking at the nearest healthcare facility as soon as pregnancy is suspected
The patient should be referred as soon as possible for cardiac assessment and risk stratification

v

Clinical assessment
« History and physical examination

* Drug history
» Baseline investigations (if necessary)

<&
<

Risk stratification (WHO & NYHA)
(Table 1 & 2, pg. 18-21)

This risk is cumulative depending on
obstetric and cardiac risk factors

v v

Low risk Moderate Risk
* WHO risk | - Il * WHO risk II-111 & 111
*NYHA I &I

v v

v

High risk
* WHO risk IV
* NYHAIIl & IV

Can be managed at local Multidisciplinary team with
health facility with cardiac expertise

appropriate advice ¢

Develop Pregnancy Care Plan (pg. 29)
* Antepartum:
»> follow up in a tertiary centre at least one visit per trimester
(frequency of follow up dependent on maternal risk)
» close maternal - fetal surveillance
» anaesthetic review in advance
* Intrapartum
» detailed labour and delivery plan written in advance
addressing:
= timing of delivery (spontaneous/ induced)
= mode of delivery
= method of induction
= anaesthetic considerations
* Postpartum: appropriate contraception
This care plan should be widely disseminated and there should
be close communication between tertiary centre and primary

If pregnant:

« Early termination of
pregnancy to be discussed

« Termination considered up
to 22 weeks

v

« If patient chooses to

continue pregnancy:

» detailed medical
counselling advised

» careful documentation
in the medical records
is mandatory

» close monitoring and
+ early hospitalisation
(manage as per
moderate risk)

health care team.

Identify Additional Care Needs
« Close maternal - fetal surveillance
» nuchal translucency scan 11 to < 14 weeks, if indicated
» genetic karyotyping, if indicated
» fetal anomaly scan at 18-22 weeks

» women with CHD - offer fetal echocardiogram at 18-22 weeks,
« Appropriate anticoagulation (section 4.9, pg. 114) or cardiovascular

medication(s).

« Correct factors that may contribute to cardiac decompensation

e.g. infection, anaemia, arrhythmias and hypertension.




PREGNANCY CARE PLAN

Name of Patient: IC No.:
Age: Gravida/Para:
Period of Gestation: EDD:
Date:
Planned Pregnancy: Yes No

Cardiac Diagnosis:

Echocardiogram Diagnosis/ Findings: Date:
(attach most recent report)

WHO Class: NYHA Class:

Possible CV Complications: Maternal Obstetrics Risk:

Associated Medical

Conditions:
Antepartum
Level of Care:
Level of Personnel:
Intrapartum
Timing of Delivery Spontaneous Planned/ Induced

Mode of Delivery Vaginal Delivery |Trial of Vaginal Delivery| LSCS

Place of Delivery Hospital with Obstetrician: | Tertiary Hospital:
Anaesthetic Yes: No:
Considerations If yes, see anaesthetic care plan
Postpartum
Level of Care Critical Care Normal Ward
(ICU/CCU/HDU)
Contraception
Filled by:
Physician/Cardiologist: Obstetrician/MFM:

This form should be filled at the first specialist visit and revised (if necessary) at every specialist review.

If there are changes, a new form needs to be filled and stapled to the preceding form(s).
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FLOWCHART 3: INTRAPARTUM AND EARLY (< 24 HOURS) POSTPARTUM

CARE PLAN
Low Risk Moderate Risk High Risk
* WHO risk I - Il *« WHO risk II-111 & 111 ¢ WHO risk IV
*NYHA I & I * NYHA Il & IV
Can be managed at local health facility e . . )
with appropriate advice and Multidisciplinary team with cardiac expertise
individualised pregnancy care plan l

» Management should be an obstetrician led care.

 Monitoring includes:
» haemodynamic cardiac monitoring — ECG, BP, strict /O
» oxygen saturation — oxygen supplementation to be given if oxygen saturation is < 95%
> continuous fetal monitoring

« In preterm labour, atosiban is the first line of therapy for tocolysis.

« If preterm delivery is warranted corticosteroids should be considered.

¥

Mode of Delivery
« Timing of delivery should be individualised according to the women’s cardiac status, fetal
wellbeing and Bishop score.
« Induction of labour may be achieved mechanically with Foley catheter or using PGE2
(Caution: there is a 1-5% risk of uterine hyperstimulation).
* Spontaneous labour is usually quicker than induced and carries a higher chance of
successful delivery.
« Vaginal delivery is preferred with assisted second stage.
« Caesarean section should be reserved for:
» women on oral anticoagulants who have not been switched to heparin at least 2 weeks
before delivery
> patients with Marfan syndrome and an aortic diameter > 45 mm
> patients with acute or chronic aortic dissection
» functional class NYHA Il & IV
» LVEF < 30%
> severe obstructive cardiac lesions
> severe pulmonary hypertension and Eisenmenger syndrome

»obstetric indications

Other considerations:

« Prolonged and difficult labour should be avoided.

 The lateral decubitus position to avoid aortacaval compression is the preferred position in
labour.

« Epidural analgesia is the analgesia of choice in labour. This should be done with a low
dose of local anaesthetic with increments given very slowly to avoid acute hypotension.

« Antibiotic prophylaxis in high risk patients (section 4.10.3, pg. 120).

« Paediatric team to be present during delivery.
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CARDIAC DISEASE IN PREGNANCY: INTRAPARTUM CARE

Name of Mother: Date:

Date of Birth: Time:

RN Number:

Cardiac diagnosis:

WI'_|en admitted, Registrar (Name) Consultant (Name)

to inform:

Cardiologist/

Physician:

Obstetrician:

Anaesthetist”:

Mode of delivery LSCS Vaginal delivery

Elective | Emergency
ECG monitoring*| BP/arterial 0, saturation* /O chart* CTG
line* (to give O3 if monitoring*
SpO, < 95%)

Vaginal delivery [Prophylactic antibiotics *

— First stage Medications *
Epidural analgesia *
Augmentation *

Vaginal delivery [Normal *

— Second stage [Shorten 2™ stage *

Vaginal delivery |Facilitated second stage | *

— Third stage of labour
Oxytocin infusion *

LSCS Prophylactic antibiotics | Oxytocin infusion *
Oxytocin IM/IV * (prophylaxis against PPH)

Post delivery HDU/CCU/ICU *

*Mark appropriately: [x] if not done; [V] if done; [N] not indicated

Oxytocin is the drug of choice for:**
« Active management during the 3" stage of labour:

> IM 5 IU oxytocin and control cord traction (CCT)

« Prophylaxis against postpartum haemorrhage (PPH):

» Low-dose infusion (12 mU/minute): use either 5 U in 50 ml at 7 ml per hour or 10

1U in 500 ml at 36 ml per hour. Continue for 4 hours (longer if required)
« If postpartum haemorrhage occurs:

» Avoid prostaglandin 2a — carboprost (Hemabate®)

» Avoid high dose oxytocin
» Avoid carbetocin (Durotocin®)

> Use low dose oxytocin as in prophylaxis in PPH
» Avoid ergometrine - this can cause hypertension and coronary artery spasm.

# see anaesthetic care plan
** Royal College of Obstetricians and Gynaecologists. Good Practice No 13. Cardiac disease
in pregnancy. June 2011
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FLOWCHART 4: POSTPARTUM CARE PLAN

Low Risk Moderate Risk High RiSK
* WHO risk | - Il * WHO risk II-11l & 111 * WHO risk IV
*NYHA I &I «NYHA Il & IV

v v

» The patient needs to be monitored in the high dependency or in an
intensive care unit managed by a team of obstetrician, anaesthetist
and/or cardiologist for the first 24-72 hrs.

* The following should be monitored to detect signs of fluid overload:

»  respiratory rate
> oxygen saturation
> input-output charts

» The postpartum obstetric review should be individualised.

» Medication should be recommenced as indicated with
breastfeeding safety profile considered.

* A minimum length of stay in hospital of 3-5 days is recommended.

* Women with pulmonary hypertension need to stay longer
(7-14 days).

v

« Following discharge, appropriate postpartum care and customised
home visits should be provided.

« Oral anticoagulants, if indicated, should be recommenced and
therapeutic INR should be achieved before discharge.

« Patients at risk of venous thromboembolism should be identified

v

and managed appropriately.

« A discharge summary should be given to the patient.

* A cardiac review/follow-up appointment should be given at 6 weeks
postpartum.

« Following this, the patient can return to her usual cardiac follow-up.

v

» Contraception or contraceptive advice to be given prior to
discharge.

* Reiterate the need for preconception assessment and
counselling.







1. Introduction

Cardiovascular disease (CVD) generally affects approximately 0.2% to 4% of
pregnant women." According to the Report of the National Obstetrics Registry,
the incidence of cardiac disease in pregnancy in Malaysia was 0.55% in 2013
and 0.45% in 2014.2 This data was based on deliveries from 14 tertiary public
hospitals. Based on these figures, CVD in pregnancy is relatively common. It
accounted for 51% and almost 70% of indirect deaths in the period 2009-2011
and 2011 respectively.® (Table 7, pg. 36)

Cardiac disease is a leading cause of maternal mortality in many developed
countries. Similarly, in Malaysia, since 1997, the Confidential Enquiries into
Maternal Death (CEMD) reports have shown that maternal deaths due to
cardiac disease were the main non-obstetric cause of maternal mortality. In
the 3-year period (2006-2008), there were 49 cases of maternal deaths due to
heart disease.* In the following 3-year period (2009-2011), there was a 33%
increase in maternal cardiac deaths. Chronic rheumatic heart disease
remains the commonest aetiology, accounting for 29% of all deaths due to
maternal cardiac disease in the period 2009-2011.3

Diagnosis and assessment of cardiac disease in pregnancy remains a
challenge for health care personnel. From the inquiry into maternal deaths,
inadequate history and physical examination during the antenatal period were
major contributory factors in delayed and misdiagnosis.

The symptoms of heart disease such as dyspnoea, reduced effort tolerance,
palpitations and tachycardia could mimic the physiological changes during
pregnancy. Many of these symptoms and signs were dismissed as “benign”
after physical examination. Often, the presence of physiological flow murmurs
may add to the confusion. This is further compounded by the inaccessibility to
diagnostic tools (echocardiography) and expertise. Other socio-economic
factors may also be contributory.

The objective of this clinical practice guideline is to highlight to the healthcare
provider how to:

+ counsel the cardiac patient before pregnancy

* recognise cardiac disease in pregnancy

+ identify high risk patients

* manage and refer these patients appropriately
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This guideline provides evidence-based recommendations on how best to
manage pregnant patients with cardiac disease. Patient care should be
individualised and sound clinical judgement plays an important role in
decision making.

Table 7: Cardiovascular Disease as a Cause of Maternal Deaths in

Malaysia*
cvD 2009-2011 | 2012*** | 2013** | 2014*
15.3% 16.1% | 13.9% | 12.1%
% of total maternal
deaths™ (66/430) | (18/112) | (15/108) | (14/116)
51.2% 50% 50% | 53.8%
% of indirect deaths
(66/129) | (18/36) | (15/30) | (14/26)

*Based on data from Confidential Enquiries into Maternai Deaths
**Refers to Indirect and Direct (obstetric) deaths

**Unpublished data
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2. PHYSIOLOGICAL CHANGES IN THE
CARDIOVASCULAR SYSTEM
IN PREGNANCY



The impact of the physiological changes of pregnancy in women with cardiac
disease will vary according to the type and severity of the cardiac lesion.
Women with the least ability to increase cardiac output are at risk of
decompensation earlier on in the pregnancy while those who tolerate the
increase during pregnancy will be at risk at the time of delivery and immediate
postpartum.®

These physiological changes are summarized in Table 8 & Fig 1, pg. 40-41.
They may produce a number of changes in the physical findings of normal
pregnant women and also in some common cardiac investigations.
(Table 9, pg. 42)

These normal physiological changes may result in the following deleterious

effects in the pregnant patient with cardiac disease:®"8

» Therise in cardiac output may cause women with limited cardiac function
or reserve to develop congestive cardiac failure.

* The increased preload is a problem for patients with obstructive lesions
(such as severe mitral or aortic stenosis) and/or ventricular dysfunction.

* Tachycardia causes palpitations and may impair ventricular filling
especially in women with severe mitral stenosis.

* The hypercoagulable state due partly to an increase in clotting factors,
may predispose to thromboembolism.

* The changes in renal blood flow may have an impact on drug excretion
and changes in the volume of distribution of drugs. Thus some drug
dosages may need to be modified during pregnancy.

» Compression of the inferior vena cava by the uterus can lead to venous
stasis and supine hypotensive syndromes.

During labour and delivery, haemodynamic fluctuations can be intense. Most
of these changes are due to uterine contractions and are related to the pain of
contractions. These can be largely obtunded by using regional anaesthesia.

» Each contraction displaces 300-500 ml of blood into the general
circulation.

«  Stroke volume increases resulting in an increase in cardiac output by 50%
with each contraction. It can be as high as 75% above baseline during
labour and delivery.

* Blood loss is estimated to be about 300-400 ml for a vaginal delivery and
500-800 ml for a caesarean section. These changes can contribute to
haemodynamic stress.

The haemodynamic changes return to pre-pregnant levels within 2-4 weeks
following vaginal delivery and 4 to 6 weeks following caesarean section.”

39



40

Key Message:

* The impact of the physiological changes of pregnancy in women
with cardiac disease will vary according to the type and severity of the

cardiac lesion.

Table 8: Summary of Hemodynamic Changes During Pregnancy*

Haemodynamic Changes during Changes Changes during
parameter normal pregnancy | during labour postpartum
and delivery
Systemic 1 15-20%
vascular (lowest at 20-24' 1 l
resistance week)
1 15t& 2" trimester
(maximum at 20" | 4 (300-500 ml/
Stroke volume week) contraction) l
| 3 trimester
1 40-50%
(starts at 4™ week
Plasma volume and peaks at 24" ) l
week)
1 35-50%
(75% of 1 occurs by i)
Cardiac output | end of 1% trimester. |  Additional )
Plateaus by 50%
281-32" week)
1 10-15 beats/min
Heart rate Peaks in 3 1 1
trimester
J} 10 mmHg in DBP
Blood pressure in 2" trimester T {

*Adapted from Costantine MM. Physiologic and pharmacokinetic changes in pregnancy. Front Pharmacol.

2014; 5: 65




Eigure 1: Physiological changes in pregnancy.
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Table 9: Physical Findings and Changes Seen in Common Cardiac
Investigations in Normal Pregnancy

Clinical examination

* Peripheral oedema is a common finding

« Pulse rate may be increased

* Pulse may be bounding

« Occasional ectopics are common and are often benign

* Apex beat may be shifted more laterally

« Ejection systolic murmurs and continuous flow murmurs
due to mammary soufflé and venous hum are common*

« Splitting of the first heart sound is common

* The intensity of the pulmonary second sound (P2) may
be accentuated

« Physiological third heart sound may be present

« A fourth heart sound is seldom heard

ECG « Heart rate may be increased
« Occasional atrial or ventricular ectopics may be present
» There may be a shift of the QRS plane axis to the left
« Minor T wave changes

CXR * Heart size is normal

« The heart may be shifted to a more horizontal position
late in pregnancy

» Pulmonary blood vessels may become more prominent
due to the increased blood flow

Echocardiogram

» There may be an increase in the left and right ventricular
end-diastolic dimensions compared with a previous echo
done in the non-pregnant state

* The left ventricular mass may be increased

*Diastolic murmurs aimost always indicate pathological cardiac disease

Adapted from: Aipert JS, Ewy GA. (Ed). Manual of Cardiovascular Diagnosis and Therapy. 5" Ed. Pregnancy and Heart

disease. Chap 26. Lippincott Williams & Wilkins. Phitadeiphia 2002
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3. GENERAL PRINCIPLES IN THE
MANAGEMENT OF CARDIAC DISEASE
IN PREGNANCY



3.1 Risk stratification

3.1.1 Maternal risk

Pregnant women with cardiac disease are at risk of adverse maternal and
fetal outcomes.

Their risk should be assessed before conception or early in the pregnancy to
optimise the outcome of the pregnancy.

Maternal cardiovascular risk can be assessed using the modified World

Health Organisation (WHO) classification.®

*  WHO Class | — No detectable increased risk of maternal mortality and
no/ mild increase in morbidity.

*«  WHO Class Il - Small increased risk of maternal mortality or moderate
increase in morbidity.

*  WHO Class lI-lll & Il — Significantly increased risk of maternal mortality
or severe morbidity. Expert counselling required. If pregnancy is decided
upon, intensive specialist cardiac and obstetric monitoring needed
throughout pregnancy, childbirth, and the puerperium.

*+  WHO Class IV — Extremely high risk of maternal mortality or severe
morbidity; pregnancy contraindicated. If pregnancy occurs,
termination should be discussed. If pregnancy continues, care as for
class -1l & IlI.

The functional capacity of the patient can be classified using the NYHA
functional class.™ (Table 2, pg. 21)

Risk stratification is accomplished by considering disease specific outcome
predictors™ and risk scores from large studies of pregnant women with heart
disease.'?'® The maternal and fetal risk magnifies if the disease complexity
increases and when there are additional cumulative risk factors.™

Hence a comprehensive risk assessment of maternal and fetal outcomes
taking into consideration the factors listed below should be undertaken.

Factors to be considered during maternal cardiovascular risk assessment
include:

» Lesion specific outcome, e.g. Ventricular septal defect (VSD)

»  Complexity of the disease, e.g. VSD with aortic regurgitation (AR)
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» Additional or combination of risk factors, e.g. VSD with AR and poor left
ventricle (LV) function

»  Preconception clinical status (NYHA Functional Class) and investigations
(elevated BNP)'®

* Non cardiac/ obstetric factors e.g. hypertension, obesity, diabetes
mellitus'®

» Fetal outcomes, e.g. fetotoxic drugs, genetic transmission'”:'®

* Individual variations

Based on these considerations, maternal cardiovascular risk assessment
using Tables 1A, 1B & 2, pg. 18-21 is recommended.

3.1.2 Fetal outcomes and risk

Fetal outcome should also be considered when planning the pregnancy.
Prematurity, fetal growth restriction (FGR), small for gestational age and fetal
loss is increased in pregnant patients with cardiac disease. Fetal
complications range between 20-27.8%.'2'3'¢ Neonatal mortality is 4 times
higher compared to a normal pregnancy.'?

The maternal predictors of poor neonatal/fetal outcome in women with cardiac
disease are as follows:'219:20

* NYHA Functional Class Ill & IV

» Cyanosis (oxygen saturation < 85%)

* Mechanical prosthetic valves

*  Use of heparin or warfarin during pregnancy

» Left heart obstructive lesions

*  Smoking during pregnancy

*  Twin/ multiple pregnancy

Some maternal cardiac conditions have an increased risk of genetic
transmission to the fetus (e.g. Marfan syndrome).'”'® There is also an
increased risk of congenital heart disease (CHD) in the fetus if either parent
has CHD. (Section 3.2.1, pg. 48)

Key Message:

+ All pregnant women with cardiac disease should be risk stratified.

* This can be done using the modified WHO risk score and the NYHA
Functional Class (Tables 1A, 1B & 2, pg. 18-21).

* Fetal risks are higher in women with cardiac disease.



3.2 Preconception and genetic counselling

Pregnant women with cardiac disease are at risk of significant obstetric
complications.?!

It is important for these women to have preconception counselling.
Unfortunately counselling on pregnancy and contraception is still
inadequate.?

Preconception counselling should be initiated with the focus that every
pregnancy is a planned pregnancy.

AII women in the reproductive age with suspected or known cardiac disease
should be referred for a proper cardiac and maternal cardiovascular risk
assessment.

Counselling should be initiated at puberty and re-emphasised at age 16-18
and prior to marriage. For those planning to get pregnant, this should be done
at least 6 months before planned conception. This primary assessment can be
done by general practitioners and family physicians.

Preconception counselling involves:®

« A thorough history particularly focusing on exercise capacity and past
cardiac events.

* Adetailed clinical examination.

«  Prior relevant cardiac imaging studies such as echocardiography,
Computed Tomography (CT) and magnetic resonance imaging scans
should be reviewed.

* A review of medications with potential harm to the fetus and advice
given accordingly (discontinuing fetotoxic medications and substituting
with safer alternative). Appendix B-D, pg. 152-155

»  Women with treated hypertension and of child bearing potential should
be informed about anti-hypertensive medications that are safe in
pregnancy preferably at every medical review or at least annually.

« An assessment for comorbidities (e.g. obesity, hypertension, diabetes
mellitus, connective tissue disease).

» Areview of past pregnancies.

» Advising against smoking, vaping and alcohol consumption,

* A dental review - good dental hygiene is important and should be
stressed.

»  Prescribing folic acid at least 3-6 months prior to conception.?*

* Rubella vaccination at least 3 months prior to conception. 47



If necessary, they should be referred for further cardiac evaluation (ECG,
echocardiogram, stress test, etc).

Those at moderate to high maternal cardiovascular risk (Table 1A, 1B & 2, pg.
18-21) should be referred to a tertiary centre. For these patients, the
counselling should involve the patient, spouse and family members with a
multidisciplinary team consisting of an obstetrician, cardiologist and
anaesthetist with expertise in the management of pregnant women with
cardiac disease.

Some important areas that should be addressed are:

Detailed cardiac assessment and appropriate intervention prior to
pregnancy (e.g. valvuloplasty for mitral stenosis, cardiac surgery for
congenital cardiac lesions).

Appropriate contraception for those with high maternal cardiovascular risk
(NYHA Il & IV, WHO Class IV) in whom pregnancy is contraindicated.
(Table 1A, 1B & 2, pg. 18-21)

Identification of patients at risk of genetic transmission to the fetus (e.g.
CHD, Marfan syndrome). (section 3.2.1, pg. 48)

Timing of pregnancy - For cardiac lesions with potential risk to deteriorate
over-time, pregnancy should be encouraged early in the disease process
(e.g. patients with systemic right ventricle, Fontan, certain valvular
lesions).

Appropriate advice and identification of the nearest health facility for
antenatal booking as soon as pregnancy is confirmed.

3.21 Genetic counselling

Women with selected types of CHD have increased risk of cardiac disease in
their offspring.

Hence it is important for these women to undergo genetic counselling during
their preconception counselling.

The risk of the fetus having CHD in a women with CHD ranges from 4-7%
versus a background risk of 1% in the normal population.?® This risk varies
depending on the type of lesion, presence of family history of CHD and gender
of the affected parent.'”? (Table 10, pg. 49). In lesions with autosomal
dominance inheritance [e.g. Marfan syndrome, DiGeorge syndrome (22q11
deletion)], the risk of recurrence can be as high as 50%.%"
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Genetic counselling and screening should be offered for the following
conditions:

Parents with CHD (Table 10, pg. 49)

Autosomal dominant lesions e.g. Marfan syndrome, inherited
cardiomyopathies and arrhythmias

Chanelopathies and cardiomyopathies e.g. long QT syndrome,
cardiomyopathies

Chromosomal 22q11.2 deletion syndrome (Di George syndrome) -
features of this syndrome include Arch anomalies, truncus arteriosus,
Tetralogy of Fallot with aortopulmonary collaterals, dysmorphic features,
developmental delay and psychiatric illness.®

Strong family history of genetic disorders and CHD

Bicuspid aortic valve

Table 10: Risk of Recurrent Congenital Heart Lesions in the Fetus of

Parents with CHD*

Mother affected | Father affected Siblings in unaffected parents

Resion Risk of Risk of - o

tr ission (%) | tr ission (%) 1 sibling (%) 2 2 siblings (%)
Atrioventricular 7116 437 3.4 NA
septal defect
Aortic stenosis 8.0 3.8 2 6
Coarctation 6.3 3.0 2 6
Atrial septal 6.1 3.5 2-3 8
defect
Ventricular septal
defect 6.0 3.6 3 10
Pulmonary 53 35 2 6
stenosis i :
Persistent ductus 41 20 NA NA
arteriosus ’ ’
Tetralogy of -~ . -~
Fallot 2-5 1-6 2-3 8
All heart defects 5-7 22 NA NA

NA: not available  *CHD: Congenital Heart Disease

If neither parent is affected, the risk of recurrence of CHD in a sibling of an
affected individual is between 1-6% and if more than one sibling is affected the
recurrence risk can be up to 10%.172%28
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In addition to the standard Pregnancy Care Plan (Table 6, pg. 25-26 and pg.
29), it is advisable that these patients undergo:
' nuchal translucency scan at 11 to < 14 weeks gestation.2®

- genetic karyotyping can be considered whenever necessary

- a detailed anomaly scan should be offered at 18-22 weeks to screen for
congenital heart lesions

Key Message:

* Counselling should be initiated at puberty and re-emphasised at age
16-18.

» All women in the reproductive age with suspected or known cardiac
disease should undergo preconception counselling.

» Preconception counselling should be initiated with the focus that every
pregnancy is a planned pregnancy.
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3.3 Medications in pregnancy and lactation

The background risk of major birth malformations (such as FGR, fetal death,
anencephaly, mental retardation or a defect requiring surgery for correction
etc.) in the general population, is usually cited as 1-3% of pregnancies.® If
minor malformations (such as ear tags and extra digits) are also included, the
rate may be as high as 7-10%.3° These birth defects may be due to genetic,
environmental or yet unknown causes. Drugs have been estimated to account
for only 2-3% of these malformations.3:3!

Many maternal medical diseases increase fetal risks. These include
conditions such as hypertension, diabetes, epilepsy and cancer. During
counselling, it is important that the pregnant patient and family understand
the:

» background risk of congenital malformations in the general population
» baseline risk associated with the maternal medical condition
» risk, if any, of genetic transmission to the fetus

«  risk, if any, associated with the drug

The United States Food and Drug Administration (FDA) had formulated a
Pregnancy Risk Classification, classifying drugs according to the available
evidence of safety in pregnancy (Appendix A, pg. 151). From 30" June 2015
however, FDA has proposed a new Pregnancy and Lactation Labelling Final
Rule (PLLR) where the previous Risk Categories are replaced with Pregnancy
Exposure Registries.®? This new labelling includes:

* asummary of the risks of using the drug during pregnancy and lactation

» adiscussion of the data supporting that summary, and

» relevant information to help health care providers make prescribing
decisions and counsel women about the use of drugs during pregnancy
and lactation

The information on drug safety in pregnancy is limited. About 91% of the
medications approved by FDA for use in adults from 1980-2010, lacked
sufficient data to determine the risk of birth defects if used during pregnancy.

Some medications may be more detrimental in different stages of the
pregnancy. First trimester exposure to Angiotensin Converting Enzyme
Inhibitors (ACE-I) has not always been linked to adverse outcomes although
fetotoxicity has been clearly documented during 2™ and 3% trimester
exposure. 3438
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However, a small study of 209 infants with first trimester exposure to ACE-I,
showed an increased risk of congenital malformations.

For this reason, as far as possible, women of child bearing potential should
not be prescribed ACE-I/Angiotensin Receptor Blockers (ARB) for the
treatment of hypertension. If they are on ACE-I/ARB then this should be
discontinued or changed to an alternative afterload reducing agent if they are
intending to become pregnant.

Should there be inadvertent exposure to an ACE-I/ARB, the current
recommendation is to change the medication to an anti-hypertensive that is
considered safe in pregnancy and fetotoxic effects (congenital anomalies and
renal abnormalities) excluded with appropriate scans.

It is not in itself an indication for termination of pregnancy.'3*

Before drugs are prescribed to the pregnant patient, the risk versus the benefit
should be carefully weighed and discussed with the patient.

Many drugs that are commonly prescribed are best avoided in pregnancy.
This list includes statins, some anti-hypertensive medications (such as
ACE-I/ARB, diuretics, B-blockers) and certain antibiotics (aminoglycosides,
tetracycline). These medications are categorised C according to the previous
FDA Pregnancy Risk Classification.

Wherever possible, these medications should be stopped and substituted with
safer alternatives. (Appendix B, C, D, pg. 152-155)

Pregnant women should be discouraged from taking over the counter
“—!Imedications and should be taught methods other than drugs to cope with
stress, aches and pains.

Patients should be cautioned about any drug use in pregnancy since the long
term effects of drugs in utero may not be known for many years.

Key Message:

» Before drugs are prescribed to the pregnant patient, the risk versus the
benefit should be carefully weighed and discussed with the patient.
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3.4 Clinical findings of cardiac disease in pregnancy

3.4.1 Symptoms and signs

Women with pre-existing yet undiagnosed cardiac disease and those with
new onset (whether or not pregnancy-related) disease, are likely to present
for the first time when pregnant. To add to this, the symptoms and signs of a
normal pregnancy may mimic that of cardiac disease. (Table 9, pg. 42)

Thus a careful history and a thorough physical examination by the primary
healthcare provider are important.

» History: In the history, the following should be elicited:

»  History of breathlessness, palpitations, near faints and chest pains.
In patients with known cardiac disease, the WHO Risk Score and the
NYHA Functional Class (Table 1A, 1B & 2, pg. 18-21) should be
documented.

»  Past medical history of being told to have cardiac murmurs, having
undergone cardiac surgery or procedures

»  Family history of cardiac disease, arrhythmias or sudden death.

* Clinical examination: Patients with normal pregnancy may have
physiological flow murmurs. (Table 9, pg. 42) The following should be
performed:

»  The heart rate and blood pressure (BP) should be measured
manually.

* Mercury sphygmomanometer remains the gold standard for
recording BP in pregnancy.

* Increasingly aneroid devices are being used and the accuracy of
these devices are variable***' The automated ones are
commonly not reliable in pregnancy.

» If only aneroid devices are available, care should be taken to use
those that have been shown to be reliable in pregnancy and to
have these calibrated periodically.

» In pregnancy, Korotkoff V is taken as the diastolic BP. If the DBP
according to this means is zero (up to 15%), then the Korotkov
sound IV (the quietening of the blood flow murmur) should be
used. If phase IV is used, this should be carefully noted in the
clinical records to avoid confusion in future.
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»  One should monitor for new onset or change in murmurs.

» In patients with heart disease in pregnancy, the oxygen saturation should
be measured by pulse oximetry. (normal oxygen saturation = 95% on
room air)

» In patients with breathlessness and in those with known cardiac disease,
one should examine for signs of heart failure. A slight increase in resting
heart rate and a slightly raised jugular venous pulse may be “normal”
findings in a pregnant patient.

3.4.2 Investigations in pregnancy

Essential investigations include:

,C | ECG

I,C |+ Echocardiogram:

» is a useful tool in patients with known or suspected cardiac disease
to confirm the clinical diagnosis and to obtain baseline
hemodynamic and structural data.

»  should be considered in all patients with cardiac murmurs.

If radiological investigations or procedures are necessary, an abdominal lead
shield should be used.

If the fetal dose is below a milliGray, the risks of childhood cancer are
considered to be very low (below 1 in 10,000).*? This is judged acceptable
when compared with the natural risk of childhood cancers (1 in 500).42

The very low fetal risk from an inadvertent maternal exposure to a chest X-ray
does not justify termination of pregnancy.*? (Appendix E, pg. 156)

Key Message:
* A careful history and a thorough physical examination by the primary

healthcare provider are important in all patients with known or suspected
to have cardiac disease.
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3.5 Specialist referral and pregnancy care plan

Please refer to Table 3-5, pg. 22-24.
3.51 Specialist referral and level of care

When pregnancy is confirmed, the patient should be seen at the nearest
health care facility. This patient should be referred as soon as possible for
cardiac assessment and risk stratification.

Under the Ministry of Health Obstetrics Risk Stratification Charts, heart
disease is coded red. (Colour coding Appendix F pg. 157)

The level of care will depend upon the maternal cardiovascular risk

stratification.

*  Women with WHO risk class I-Il and NYHA | & Il can be managed in their
local hospital after at least one review by the physician/cardiac specialist.
This review enables the primary team to anticipate any potential risk(s) to
ensure good antepartum, intrapartum and postpartum care. (Table 3, pg.
22)

* Women with WHO risk class II-lll, Il & IV and NYHA Ill & IV should be
followed up in a tertiary centre by a multidisciplinary team with expertise in
managing high risk pregnancies. (Table 3, pg. 22)

Frequency of follow up at the specialist centre will depend on the maternal
risk, baseline cardiovascular and functional status, progression of the
pregnancy, onset of symptoms & potential complications. (Tables 3-5 pg.
22-24) Policies of the respective centres, patient socioeconomic &
geographical factors and patient preferences should also be considered.

3.5.2 General pregnancy care plan
3.5.2.1 Antepartum care

The aims of antepartum care are:
» to assess and risk stratify the maternal cardiovascular status
» to offer termination of pregnancy if indicated
» to review maternal medications for potential fetotoxicity
» wherever possible, to optimise maternal cardiovascular status
» to formulate an individualised pregnancy care plan which includes time,
place and mode of delivery (pg. 29)
« fetal assessments and surveillance 55
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Once pregnancy is confirmed:

Early booking is advised.

Detailed medical and surgical history should be taken.

A medical report of the cardiac diagnosis and current status should be

requested from the attending physicians.

All pregnant women with cardiac disease should undergo risk

stratification/ functional class assessment to determine the frequency and

the level of antenatal care. (Tables 1-5, pg. 18-24)

The core members of the multidisciplinary team should be family medicine

specialist(s), obstetricians, maternal fetal medicine (MFM) specialists,

cardiologists, and/or obstetric anaesthetists. \Where appropriate,

neonatologists, cardiac anaesthetists, cardiothoracic surgeons and/or

intensivists should also be involved in the care.

Patient information, education and advice about how cardiac disease will

affect the pregnancy, birth and postpartum assessment are to be

discussed. Wherever possible, the family should also be involved in the

counselling.

Appropriate care can be shared between district and tertiary hospitals to

provide combined follow up by relevant specialists according to the

maternal cardiovascular risk.

An individualised pregnancy care plan should be formulated. (pg. 29)

Termination of pregnancy should be considered in patients with

WHO class IV.

At every antenatal cardiac visit, the following parameters should be

assessed and documented:

»  Symptoms — NYHA functional class

»  Vital signs — pulse rate and rhythm, BP (should be measured
manually with a sphygmomanometer**#*), oxygen saturation

»  Cardiovascular signs — clubbing, polycythaemia, cyanosis, anaemia,
murmurs etc.

»  Signs of heart failure e.g. gallop rhythm, lung crepitations

Fetal assessment:

»  Nuchal translucency scan 11 to < 14 weeks

»  Genetic karyotyping, if indicated

»  Fetal anomaly scan at 18 — 22 weeks

»  Fetal echocardiogram is advisable in women with CHD#344

Iron and folic acid supplements should be prescribed to all patients.

Correct anaemia if present.

For anticoagulation in pregnancy, refer to section 4.9, pg. 114.

Admission and rest may be required in patients with NYHA/ WHO Class

1-11, 11 & V.
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Correct factors that may contribute to cardiac decompensation e.g.
infection, arrhythmias and hypertension.

Depending on the severity of the cardiac condition, the women may need
to be seen at closer intervals. (Tables 3-5, pg. 22-24)

The pregnancy care plan (pg. 29) should be available to all caregivers.
This should be filled up at the first specialist consultation and revised (if
necessary) at each specialist review.

The pregnancy care plan addresses:

»  timing of delivery (spontaneous/ induced)

»  Mode of delivery

»  method of induction

»  anaesthetic considerations

Preferably, visits to the obstetrics and cardiologists (combined clinic)
should coincide.

Timing of delivery should be individualised according the women’s cardiac
status, fetal wellbeing and Bishop score.

In asymptomatic women, spontaneous labour is preferred.

Spontaneous labour is usually quicker than induced and carries a higher
chance of successful vaginal delivery.

However, in women in NYHA/ WHO Risk II-11I, lll & IV, a planned delivery
is advisable.

Mechanical induction methods such as with Foley catheter is preferable to
pharmacological agents in patients with cyanosis.*®

Vaginal administration of PGE2 may be used for induction of labour.#647
Caution: there is a 1-5% risk of uterine hyperstimulation.

In patients with cyanosis, PGE2 should be used with caution due to the
risk of hypotension.

3.5.2.2 Intrapartum care

.c | Management should be an obstetrician led care.

Monitoring includes:

»  Haemodynamic cardiac monitor - ECG, pulse and non-invasive BP
monitoring

»  Oxygen saturation — oxygen supplementation to be given if oxygen
saturation is < 95%

»  Continuous fetal monitoring

»  Strict input output chart.
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General Principles:
In preterm labour, atosiban is the first line of therapy for tocolysis.*#°

If preterm delivery is warranted corticosteroids should be considered.

Due to the potential risk of pulmonary oedema with corticosteroids, the
patient should be monitored for 24 — 48 hrs. This risk is however quite low.

Vaginal delivery is the preferred mode of delivery.

Caesarean section should be reserved for:

»  obstetric indications

» women on oral anticoagulants who have not been switched to
heparin at least 2 weeks before delivery

patients with Marfan syndrome and an aortic diameter > 45 mm
patients with acute or chronic aortic dissection

heart failure (NYHA Il & 1V)

LVEF < 30%

severe obstructive cardiac lesions

pulmonary hypertension and Eisenmenger syndrome

VVVVYYVY

During vaginal delivery:

[ed]

Prolonged and difficult labour should be avoided. Lateral decubitus
position to avoid aortocaval compression is preferred in labour®
Epidural is the analgesia of choice in labour and it should be instituted
slowly with appropriate rehydration to prevent marked fluctuations in
blood pressure. It should be initiated with low doses of local anaesthetic
agents with increments given very slowly to avoid hypotension. Epidural
analgesia should be administered more cautiously than in otherwise
healthy women. (Section 3.7.2, pg. 65)

Oxytocin and artificial rupture of membranes are indicated when bishop
score is favourable.

Oxytocin is the drug of choice for:*®
»  Active management during the 3" stage of labour:
= IM 5 IU oxytocin and control cord traction (CCT)
»  Prophylaxis against postpartum haemorrhage (PPH):
= Low-dose infusion (12 mU/minute): use either 5 IU in 50 ml
at 7 ml per hour or 10 IU in 500 ml at 36 ml per hour.
Continue for 4 hours (longer if required).
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If postpartum haemorrhage (PPH) occurs:

Avoid prostaglandin 2a — carboprost (Hemabate)®"

Avoid high dose oxytocin'

Avoid carbetocin (Duratocin®)

Avoid ergometrine — it can cause hypertension and coronary artery
spasm.

»  Use low dose oxytocin as in prophylaxis againts PPH

YV VYV

In the 2" stage of labour, active pushing should be limited as this can
cause haemodynamic instability in some women. The 2" stage should
be shortened by assisted delivery to avoid excessive maternal effort.>
Syntometrine is contraindicated in women with cardiac disease.
Consider central access or arterial monitoring in PPH.

For antibiotic prophylaxis against infective endocarditis in high risk
patients see section 4.10.3, pg. 120.

3.5.2.3 Postpartum care

During the first few days of the puerperium, the patient needs to be

monitored in the HDU/ICU/CCU managed by a team of obstetrician,

anaesthetist and/or cardiologist/physician.

Significant haemodynamic changes and fluid shifts occur in the first 24-72

hours and cardiac failure may occur.%°

The following should be monitored to detect signs of fluid overload:

»  respiratory rate

»  oxygen saturation

»  input-output charts

The postpartum obstetric review should be individualised.

Medication should be recommenced as indicated with breastfeeding

safety profile considered.

Patients at risk of thromboembolism should be identified and managed

appropriately with:5' (section 4.13, Pg. 131)

»  early ambulation

»  the use of anti-embolism stockings - these may be of limited use
however, since pelvic veins are a more common site of deep vein
thrombosis in pregnant patients.

»  the use of Low Molecular Weight Heparin for thrombophylaxis where
indicated.

A minimum length of stay in hospital of 3-5 days is recommended.

Suggest extending this to 7-14 days in women with pulmonary

hypertension.*?
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Key messages:

60

Contraception or contraceptive advice to be given prior to discharge.
Following discharge, appropriate postpartum care and customised home
visits should be provided.

For some women cardiac assessment by a cardiologist and repeat
echocardiography prior to discharge from hospital e.g. Marfan syndrome
and dilated aortic root and women with peripartum cardiomyopathy.*
A cardiac review/follow-up appointment should be given at 6 weeks
postpartum. Following this, the patient can return to her usual cardiac
follow-up. High Risk patients need to be seen earlier.

Reiterate the need for preconception assessment and counselling.

Refer to flowcharts on antepartum, intrapartum and postpartum care on
pg. 28-32.
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3.6 Intervention and surgery in pregnancy

3.6.1 Percutaneous therapy

Wherever possible, cardiac intervention is preferably done after delivery.
However, if an intervention is absolutely necessary, the best time to intervene
is considered to be after the 4" month in the second trimester. By this time
organogenesis is complete, the fetal thyroid gland is still inactive, and the
volume of the uterus is still small, so there is a greater distance between the
fetus and the chest than in later months. The disadvantage however, is that if
there are any inadvertent maternal complications and the baby needs to be
delivered, it will be very premature.

The effect of radiation on the fetus depends on the radiation dose and the
gestational age at which exposure occurs. (Appendix E, pg. 156) If possible,
procedures should be delayed until the completion of the period of major
organogenesis (first trimester). There is no evidence of an increased fetal risk
of congenital malformations, intellectual disability, FGR, or pregnancy loss at
doses of radiation to the pregnant woman of < 50 mGy.535

Fluoroscopy and cine-angiography should be as brief as possible and the
gravid uterus should be shielded from direct radiation using abdominal lead
shields.

Heparin has to be given at 40-70 |U/kg, targeting an activated clotting time of
200-300 seconds.

The following are safe in pregnancy when indicated:

*  Percutaneous mitral commisurotomy (PTMC) in patients with
symptomatic mitral stenosis refractory to medical therapy.

*  Pregnant women with ST Elevation Myocardial Infarction (STEMI) —
Primary Percutaneous Coronary Intervention (PCI) is preferred over
thrombolysis due to the lower risk of haemorrhage. Spontaneous
coronary dissection is an important cause of MI in the pregnant
population. These patients should be treated conservatively unless there
is ongoing ischemia or hemodynamic changes.

* Ingeneral:

»  The safety of drug-eluting stents (DES) and dual antiplatelet
therapy (DAPT) in pregnant patients is not known.
»  Bare-metal stents may be the preferred strategy because DES

may mandate a longer period of DAPT.
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»  The use of an intra-aortic balloon pump in cardiogenic shock to
improve left ventricular output and coronary perfusion is also
considered safe.

* The patient should be positioned in the left lateral recumbent position to
reduce compression of the inferior vena cava.

Invasive treatments during pregnancy (with the exception of primary PCI for
STEMI) should only be used if the mother is symptomatic despite being on
optimal medical therapy.

3.6.2 Cardiac surgery with cardiopulmonary bypass

Maternal mortality during cardiopulmonary bypass is now similar to that in
non-pregnant women who undergo comparable cardiac procedures.® It is
generally low but may be as high as 13.3% depending on the preoperative
maternal cardiac status.%5°

However, fetal mortality rate is 14.3% to 38.5% and there is significant
morbidity%6%° For this reason cardiac surgery is recommended only when
medical therapy or interventional procedures fail and the mother’s life is
threatened.

Determining the optimal timing for cardiac surgery is critical and needs to be
individualised. Early surgery will decrease maternal risk but increase fetal
loss. Delaying cardiac surgery after delivery may be detrimental to the
mother.5162

Important strategies are as listed below:
* Optimal timing of surgery — Gestational age has an impact on fetal
0Utcome.60’62’63’64

»  The best period for surgery is in the second trimester.®" Surgery
during the first trimester carries a higher risk of fetal loss, and during
the third trimester there is a higher incidence of pre-term delivery
and maternal complications.

»  After 28 weeks gestation, if cardiac surgery is indicated, the decision
to deliver the baby before or after the surgery should be made in
consultation with the multidisciplinary team, patient and family.

» Patients should preferably be placed in the left lateral position to avoid
aortocaval compression and impairment of uteroplacental blood flow.

62



Important technical considerations for better maternal and fetal outcomes
— include:57656667

Fetal heart rate monitoring performed during cardio pulmonary bypass
(CPB) and in the post-operative period.

Pump flow rate should be maintained > 2.5 L/m?/min and higher mean
arterial pressures, > 70 mmHg recommended.

Using an alpha-stat as against a PH-stat management.5®

To use pulsatile normothermic or mild hypothermia CPB if possible.
Uterine contractions monitored during CPB and cautious use of tocolytic
drugs when indicated.

CPB time should be minimised with meticulous management of
haemostasis and blood loss. Maternal haematocrit maintained > 28%.
Optimise maternal oxygen saturation, glycaemic and electrolyte control
and fluid management.

Key messages:

Invasive treatments during pregnancy (with the exception of primary PCI
for STEMI) should only be used if the mother is symptomatic despite
being on optimal medical therapy.

If cardiac surgery is indicated, determining the optimal timing is critical
and needs to be individualized.
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3.7

3.7.

Anaesthetic management

1 General principles

E Pregnant women in WHO risk class II-1lI, 1ll & IV and NYHA functional class IlI
& IV should be referred to a multidisciplinary team as outlined in Tables 3-5,

pg.

22-24 and Flowchart 2, pg. 28.

E The anaesthetist referral should be done early and the anaesthetist should be
part of the multidisciplinary team.

Risk stratification (Table 1A, 1B & 2, pg. 18-21, section 3.1 pg. 45) constitutes

ani

mportant element during anaesthetic assessment. This will determine the

level of care needed for the patient. (Table 3-5, pg. 22-24)

ortant points to consider in risk stratifying these patients include:
Complete history and physical examination to assess the severity of
cardiac lesion

Detailed assessment of functional status using NYHA classification (Table
2, pg. 21)

Investigations include:®70.71

full blood count

arterial blood gases

ECG

echocardiography

chest x-ray (if necessary)

YV V VY

E Important considerations include:®7°7!
.
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An early multidisciplinary forum is important to delineate a clear and
detailed plan for the management and follow through of the patient.
The anaesthetic management plan in labour and delivery must be
established in advance, well documented, and distributed widely so that
all parties are well informed of it. The plan must also include both elective
and emergency scenarios.

Communication between all parties involved is vital to make the
appropriate decisions to ensure optimal care.

A separate high risk file for the anaesthetic management should be
created for these patients. The management plan should be
communicated and passed over until the patient has delivered safely and
is discharged from anaesthetic care.



The overall aim of anaesthetic management for the delivery is to reduce
maternal cardiac stress whilst maintaining maternal-fetal circulation.

This can be achieved by:

Close monitoring — pulse oximetry, continuous ECG, intra-arterial line
and/or central venous line

»  Avoiding haemodynamic instability (e.g. hypotension), major fluid shift,
hypoxia, acidosis, electrolyte imbalances

» Avoiding aortocaval compression at all times

* Adequate analgesia (section 3.7.2, pg. 65)

* Close attention to obstetric complications such as pre-eclampsia and
haemorrhage

*  Good communication by all members of the team

3.7.2 Intrapartum analgesia

Vaginal delivery is the preferred mode of delivery for most women with cardiac
disease unless otherwise indicated. The process of labour is extremely
challenging to the parturient with cardiac disease. The stress and the pain due
to contractions might not be well tolerated. Good labour analgesia will help to
minimise the sympathetic response during waves of contractions and calm
the patient.

Labour analgesia can be achieved via the epidural or intravenous route.

m However epidural analgesia is preferred.

Epidural drugs consist of a mixture of low concentration of ropivacaine or
bupivacaine (0.05%-0.06%) with 2 ug/ml fentanyl as continuous infusion
or as PCEA (patient controlled epidural analgesia).”

* This low dose epidural analgesia reduces the pre-load and after-load
without much hypotension.

* In patients with pre-eclampsia and uncontrolled hypertension, epidural
analgesia allows better control of the blood pressure.

» Epidural analgesia can also be converted to epidural anaesthesia if the
need for caesarean section arises.

* Where epidural analgesia is contraindicated/not possible, the alternative
option is intravenous opioids example patient controlled analgesia (PCA)
- morphine, fentanyl or remifentanil.
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Management during labour includes:

»  Continuous maternal monitoring as mentioned

» Continuous cardiotocography (CTG) monitoring

»  Oxygen supplementation as necessary - to maintain Oxygen saturation >
95% with the exception of patients with congenital cyanotic heart disease

3.7.3 Anaesthesia during delivery

The aim of anaesthesia is to maintain cardiovascular stability. This should

involve:™

* Maintaining adequate preload

* Preservation of sinus rhythm

* Protection against tachycardia and extreme bradycardia

» Avoidance of systemic hypotension and myocardial depression.s®707

Efforts should be taken to reduce the risk of gastric acid aspiration.

EI The following intraoperative monitoring would generally be required:

Invasive intra-arterial monitoring (which allows beat-to-beat BP
monitoring)

+ ECG monitoring for detection of arrhythmias or ischaemia

* Pulse oximetry

+ End tidal CO, using capnography

»  Central monitoring depending on the risk of the patient.

* Non-invasive cardiac output monitoring if haemodynamic instability
anticipated.

« Titratable neuraxial block is the preferred mode of anaesthesia. This
includes continuous epidural anaesthesia, continuous spinal anaesthesia,
combined spinal-epidural anaesthesia or combination of regional and
general anaesthesia. Low dose combined-spinal epidural anaesthesia
technique is increasingly advocated.’s"®

Single shot epidural or spinal must be avoided in fixed cardiac output cases

(e.g. severe valvular stenosis or hypertrophic obstructive cardiomyopathy)
and in those with low cardiac output states. (NYHA functional class Ill & IV and
severe pulmonary hypertension)

Regional anaesthesia is contraindicated in patients on anticoagulants and

DAPT due to the increased risk of spinal haematoma.



EI Hypotension should be avoided by positioning the patient in a left lateral tilt to
avoid aortocaval compression.

In patients with Eisenmenger syndrome, vasopressors (such as IV
phenylephredrine) may be necessary to increase the systemic vascular
resistance and reduce the right to left shunt. In these patients, cardiac based
anaesthesia is the strategy of choice. For suggested regimes, see Appendix
G, pg. 158.

Post-operatively, patients should be closely monitored preferably in the

intensive care unit for 24 to 72 hours as they are still at risk of
decompensation.””78.7°

Pain relief is very important. Epidural opioid (e.g. 3 mg morphine at the end of
surgery) or PCA (morphine or Fentanyl) can be offered. Multimodal analgesia
ensures pain free surgery in the post-operative period. This will allow faster
ambulation and reduces the risk of venous thromboembolism.

Key message:

« The anaesthetist is part of the multidisciplinary team and should be
involved early in the care of high risk patients.

67



4. MANAGEMENT OF PREGNANCY
IN SPECIFIC CARDIAC DISEASE



4. Management of Pregnancy in Specific Cardiac Disease

4.1 Valvular heart disease

Improved survival of patients with congenital and acquired valvular heart
disease has increased the number of women with these conditions reaching
the age of childbearing potential.

EAII patients with valvular heart disease should be counselled about their
reproductive health prior to surgical correction of their condition or their plans
to start a family.

This will help decide the timing of the operation, the type of surgery (valve
repair or valve replacement) and the type of valve if valve replacement is
carried out.

411 Mitral stenosis

Mitral stenosis is a significant cause of maternal morbidity and mortality. It is
often missed in pregnancy as clinical signs may be subtle.

Predictors of adverse outcome:

*  Mitral valve area < 1.0 cm?

* NYHA functional class Ill & IV

*  Pulmonary hypertension

* Development of atrial arrhythmias

Potential complications include acute pulmonary oedema, progressive heart
failure and/or atrial fibrillation and death.®#

Patients with severe mitral stenosis should be counselled against pregnancy
and appropriate contraception advised until corrective intervention is
performed.

In the event that pregnancy occurs, and the patient becomes refractory to
medical therapy, percutaneous mitral commisurotomy (PTMC) in the second
trimester may be feasible if the valve anatomy is favourable.™

In asymptomatic patients with moderate to severe mitral stenosis (MVA 1.0 —
1.5 cm?), close maternal surveillance is important as these patients may

become symptomatic as the pregnancy progresses. -



Heart rate control with B-blockers may be considered in patients who are in

sinus rhythm and have:82838
* aresting tachycardia but are otherwise asymptomatic
« symptoms associated with exercise

If atrial fibrillation develops, the following drugs are safe to use in
pregnancy:

LC |+ Selective B- blocker (e.g. bisoprolol)

I,c |+ Digoxin

I,c |* Anticoagulation is also indicated (section 4.9, pg. 114)

Should the patient develop a fast atrial tachyarrhythmia and decompensates,
DC cardioversion should be considered.

E Cardioversion is safe in all stages of pregnancy.

If the left atrium is severely dilated however, cardioversion may likely fail to
restore sinus rhythm.

4.1.2 Aortic stenosis

Patients with severe aortic stenosis may be asymptomatic until they become
pregnant. Important points in the management of these patients include:
* The main aetiology is congenital aortic stenosis or bicuspid aortic valve.
* Symptoms of severe aortic stenosis include dyspnoea, chest pain and

syncope.
« Features of severe aortic stenosis:™

»  aortic valve area of < 1.0 cm?

»  mean gradient of > 40 mmHg

»  peak velocity of >4 m/s

These patients with severe aortic stenosis should undergo corrective surgery
pre-pregnancy.
* The potential complications include heart failure, arrhythmias, pre-term
birth and/or FGR.
« Balloon aortic valvuloplasty may be considered should the pregnant
patient become symptomatic and decompensates.®
- Vasodilators (such as nitrates) are contraindicated in severe aortic
stenosis.
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41.3 Mitral or aortic regurgitation

Patients with regurgitant lesions are at lower risk compared to those with
stenotic lesions as the decreased peripheral resistance will reduce the
regurgitant volume. Patients with severe regurgitant lesions who are
asymptomatic and have normal LV function usually tolerate pregnancy well.

Patient with regurgitant lesions may decompensate in the following
situations:®'

* Impaired LV function (LVEF < 50% for aortic regurgitation; LVEF < 60% for

mitral regurgitation)
» Acute onset regurgitation
»  Development of atrial tachyarrhythmias

These patients should be managed as for heart failure with diuretics,
B-blockers and nitrates.

Patients who develop acute valve regurgitation often require surgical
intervention. This carries a high maternal and fetal risk.
(section 3.6.2, pg. 62)

Patients with mixed stenotic and regurgitant valvular lesions (e.g. mitral
stenosis/mitral regurgitation) require referral to a tertiary care centre.

414 Selection of prosthetic heart valves in women of child-bearing
age

The counselling and decision regarding which type of prosthetic implant to be
used in women of current or future childbearing potential should be made well
in advance. The advantages and disadvantages of each surgical intervention
is as in Table 11, pg. 74.

In women of childbearing age, valve repair if possible and in centres with good
surgical outcome, is the surgery of choice.®

Where prosthetic valves are indicated, a bioprosthetic valve is the valve of
choice for good pregnancy outcomes.®

The final decision however should be an informed choice by the patient and
family.
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Table 11: Selection of Prosthetic Heart Valves in Women of

Child-bearing Age

Surgical
intervention

Advantages

Disadvantages

Valve replacement

Mechanical
valve

Durability

* Need for anticoagulation
with warfarin

» Maternal risk - haemorrhage,
valve thrombosis and
thromboembolic events

* Fetal risk - warfarin
embryopathy, fetal loss
and miscarriage

Bioprosthesis

Does not require
anticoagulation with warfarin if
in sinus rhythm

* Less durable necessitating
repeat surgery at a later date

« High risk of structural
degeneration occuring in
50% of women who are < 30
years of age within 10 years
of implantation

» Pregnancy may accelerate
valve degeneration

Valve repair

Valve repair

Does not require
anticoagulation with warfarin if
in sinus rhythm

Dependant on surgical
expertise/ valve pathology

Key messages:

* All patients
counselling.

+ Patients with severe obstructive
intervention or surgery prior to pregnancy.
*  When valve surgery is indicated, valve repair is superior to valve

with valvular heart disease should have pre-pregnancy

lesions should have corrective

replacement if done in an experienced centre.




4.2 Congenital heart disease (CHD)

Patients with CHD can be grouped into:

* Acyanotic heart disease — atrial septal defect (ASD), ventricular septal
defect (VSD), patent ductus arteriosus (PDA), Coarctation of aorta
(COA)

» Cyanotic heart disease — unrepaired Tetralogy of Fallot (TOF), complex
cyanotic heart disease

* Surgically repaired/ palliative intervention — Fontan, post TOF repair,
Rastelli, cyanotic heart disease with aortopulmonary shunt

The risk of an adverse cardiovascular event occurring will depend upon the
underlying cardiac lesion and how the pregnant patient adapts to the
haemodynamic and hormonal changes that occur.'?1°

Pregnancy in acyanotic heart disease is generally well tolerated, except in
the presence of:'2"3

*  pulmonary hypertension

»  poor ventricular function

» obstructive valve lesions

Patients with good surgical repair and no haemodynamically significant
residual lesion tolerate pregnancy well.'2™®

Patients with cyanotic heart disease have higher maternal and fetal
morbidity. In these patients pregnancy is high risk. (WHO cardiovascular risk
1-11, 11 & 1V)12.13:87

Predictors of adverse outcomes in patients with CHD include:'

* Cyanosis — oxygen saturation < 85%. In these patients, fetal loss and
FGR are common.

*  Pulmonary hypertension/ Eisenmenger syndrome — maternal mortality
is high and pregnancy is contraindicated 2%

* Ventricular dysfunction — if LV (LVEF < 40%) and/or RV function' is
impaired, maternal morbidity and mortality is increased

» History of arrhythmias — atrial tachyarrhythmias increase maternal and to
a lesser extent fetal morbidity and mortality

+ Left heart obstruction — peak LV outflow tract gradient > 30 mmHg'3 ™1

»  Prior cardiac event (heart failure, transient ischemic attack, or stroke
before pregnancy)'

75



Generally, obstetric complications are higher in pregnant women with CHD,
up to 33%'21314198  Common adverse obstetric events include:
e preterm labour

* premature rupture of membrane

» postpartum haemorrhage

» fetal loss

* pregnancy induced hypertension and preeclampsia.

Adverse fetal outcomes are greater in patients with CHD compared to other
forms of cardiac disease.'?1314.1989.% These include:

*  prematurity

« fetal growth restriction (FGR)

«  stillbirth

* miscarriage

« fetal and perinatal mortality

» risk of having CHD in the fetus (section 3.2, pg. 47)

Fetal risk is also amplified in the presence of obstetric risk factors such as
maternal smoking and multiple gestations.''41°

4.21 Pregnancy care plan

The importance of a planned pregnancy cannot be overemphasized. The
level of maternal and fetal surveillance should be determined prior to the
pregnancy.

Pre-pregnancy cardiac assessment and counseling®" should be stressed
(section 3.1, pg. 45, Table 1A, 1B & 2, pg. 18-21).

Based on the maternal cardiovascular risk, an individualised pregnancy care
plan should be instituted. (Table 3-5 pg. 22-24, 28)

It is important to note that this risk to mother and fetus is additive. It will
increase if there are additional obstetric or non-cardiac risk factors such as
nulliparity, smoking, NYHA functional class = 2, and younger maternal age
group_13,14,19,89

Some specific considerations:

+  Preconception counselling: This is important for all patients with known or
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history of CHD (refer section 3.2, pg. 47).



»  Forindividual congenital heart defects, management is as documented
in Table 12, pg. 78-81.

* Anticoagulation should be considered for low flow system e.g. Fontan
circulation, cyanotic CHD and patients with atrial arrhythmias (section
4.9, pg. 114).

» Antibiotic prophylaxis in high risk patients - section 4.10.3 pg. 120

» Contraception — section 5, pg. 137, Appendix N & O, pg. 165-166
» In patients with residual structural lesion(s), intrauterine devices

may increase the risk of Infective Endocarditis.
»  Laparoscopic tubal ligation should be avoided in patients with
Eisenmenger syndrome and Fontan.

Key messages:

» All patients with known or suspected CHD should have preconception
counselling.

* The management should be individualised based on the type and
severity of the CHD.

» For management of individual congenital heart defects see Table 12,
pg. 78-81.
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Table 12: Specific Considerations and WHO Risk Stratification for Specific Congenital Heart Disease

Congenital Heart Disease WHO Risk Class Specific Considerations Pregnancy Management
Left to Shunt Shunts
Small defects with insignificant shunt & no
pulmonary hypertension (PH) (VSD, ASD, Nil Low risk
PDA)2
uﬁﬁgﬁdgaamlc SIS SRS 1} Risk of heart failure Arrhythmias (ASD) Low to moderate risk depending on the individual
Atrial septal defect 1} Low risk of paradoxical embolus Caution with line management
Atrioventricular septal defect (partial/ . B L
complete) Repaired lesions with no PH or 8] Arrhythmia and heart failure if significant Low to moderate risk depending on the individual
significant residual lesions valve regurgitation, residual shunt
Ay Sl i [ ey R eREnE e o \2 Pregnancy contraindicated High risk
Eisenmenger syndrome? %
Cyanotic Heart Disease
: _IF_’ﬁrad%xical lt)aanOli fI'O{TI/tfri]th tg left shunt Moderate to high risk dependent on the:
Palliated cyanotic CHD -1V romooembolic eventsithrombosis « severity of the lesion

Uncorrected cyanotic CHD®”

« Risk of FGR and fetal loss in severe
cyanosis (Maternal Sa0, < 85% at rest +/-
Hb: > 20 g/dl - poorer fetal outcome)

« degree of cyanosis
« presence of other compounding risk

Uncomplicated

Absence of cyanosis and tachyarrhythmia

Pregnancy well tolerated
New onset arrhythmias and heart failure may develop with

Ebstein advancing pregnancy
anomaly* 0 R N -
Compllcated_ (Severe TR, Risk of rlght heart failure Moderate to high risk.
RY G, n + Arrhythmias Surgical repair pre-pregnancy preferable where indicated
cyanosis, arrhythmias) If cyanosed — paradoxical embolus
—_— I As per cyanotic heart disease Moderate to high risk.
Unconected/palliated Risk of CHD in offspring Surgical repair pre-pregnancy preferable
Tetralogy of .
Fallot R'epjmred TOF. (& . Il Pregnancy well tolerated
(TOF)s% significant residual lesion)

Free flow pulmonary
regurgitation'®

« Risk of right ventricular dysfunction & failure
« Arrhythmias

Moderate risk

Pre-pregnancy assessment to decide if pregnancy can be
advocated or pulmonary valve replacement should be done
first prior to pregnancy
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Congenital Heart Disease WHO Risk Class Specific Considerations Pregnancy Management
Obstructive lesion
Mild to moderate Il Usually well tolerated Low risk
If asymptomatic,
Pre-pregnancy assessment of:
« Functional capacity and blood pressure Moderate risk
response to exercise « If stable, may proceed with pregnancy but risk of heart
« Symptoms failure and arrhythmias with advancing pregnancy
Severe AS M « Ventricular functi arrny
(asymptomatic) entricular unct[on « Bed rest, diuretics and B- blockers as necessary
+ Risk of arrhythmias . « If symptomatic despite optimal medical treatment,
Need to decide if intervention necessary before percutaneous balloon valvuloplasty considered where
Congenital conception. indicated
Aortic stenosis Risk of: « Cardiac surgery is high risk
(AS)78 « Maternal hypertension, HF
(Bicuspid « Fetal: preterm labour, FGR, low birth weight
Aortic valve) - - - —
Severe AS W If symptomatic, poor ventricular function Pregnancy contraindicated
(symptomatic) and decrease exercise capacity Consider surgery to correct lesion prior to conception
Bicuspid aortic valve Assess the aortic root pre-pregnancy Moderate risk if Aortic root < 4.5 cm
with aortopathy -V Potential risk of dissection if aortic root High risk if aortic root > 5.0 cm; Patients should be advised
dimensions > 5.0 cm aortic root replacement prior to pregnancy
. Usually seen in William syndrome
Supravalvular aortic . (Supravalvular AS)
stenosis Risk dependant P! . If symptomatic with severe obstruction/ ventricular

Sub aortic stenosis
(subaortic ridge)

on the severity of
the obstruction

Coronaries arteries may be abnormal

As per aortic stenosis management

dysfunction: manage as high risk pregnancy
Consider surgery before conception

Pulmonary stenosis® (PS)
(can be subvalvular, valvular and

supravalvular)

Risk dependant
on the severity of
the obstruction

Usually well tolerated even if moderate to

severe.

« If right ventricular dysfunction present, risk of
right heart failure and arrhythmias

« If severe right ventricular obstruction, cyanosis
may be present and may have right to left
shunting via patent foramen ovale with risk of
FGR/ paradoxical embolus

Moderate risk

Consider B blockers, bed rest if symptomatic
Percutaneous balloon valvuloplasty can be performed for
valvular PS during pregnancy if symptomatic despite
medical treatment.

For severe right ventricular outflow tract obstruction,
consider surgical intervention pre-pregnancy.




Table 12: Specific Considerations and

WHO Risk Stratification for Spe

Congenital Heart Disease WHO Risk Class Specific Considerations Pregnancy Management
Risk of hypertensive complications
« Stroke (Rupture intracerebral berry aneurysm)
Uncorrected COA - Hypertension
Coarctation of Risk dependant « Antihypertensive drugs may affect fetal

aorta (COA)

100,101

Repaired COA'%.101

on the severity of
the obstruction &
residual lesion

growth
Preconception check for:
« aortic root dilatation
« blood pressure
« severity of COA
« associated lesions

Moderate risk
If severe COA: high risk

Congenitally Corrected Transposition of
the Great Arteries (can be associated with
VSD/PS)102103

-1v

If good systemic RV function and no associated
lesions. Assess for:
« Systemic right ventricular dysfunction & heart
failure
« Arrhythmias
« Tricuspid regurgitation
(systemic atrioventricular valve)

Moderate risk
High risk if poor ventricular function

Arterial switch (no
residual lesion)

Pregnancy usually well tolerated

Low risk

Residual lesions

(neo AR/ RVOT
D-transposition of obstruction/
the Great Arteries ventricular
(Repaired) dysfunction)

Can be associated

Pre-pregnancy assessment to decide if can
proceed with pregnancy or needs surgical
intervention first

Moderate risk

with other lesions
(VSD/COA) Atrial switch (post
Mustard/ Senning

operation)'041%

To assess for:

« Systemic right ventricle dysfunction

+ Pulmonary/systemic venous baffle
obstruction

« Tricuspid regurgitation

+ Arrhythmias

Moderate to high risk depending on clinical status

c Congenital Heart ease (cont’)
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Table 12: Specific Considerations and

Congenital Heart Disease

WHO Risk Class

Specific Considerations

Pregnancy Management

Post FONTAN surgery
(performed in patients with single ventricle
physiology)?®71%

Pre-pregnancy assessment to decide if can
proceed with pregnancy

Subfertility

Complication risk include

* Heart failure

« Atrial Arrhythmias

+ Cyanosis

« Thrombosis/thromboembolic event
« Fetal: preterm labour/FGR

Moderate to high risk depending on clinical status

Complications and preconception cardiac status should be
determine before considering pregnancy

Anticoagulation may be indicated

If high risk: appropriate contraception prescribed

Table 12 ciassifies the maternal risk of pregnancy based on specific cardiac lesions. |t is important to note that this risk is additive and will increase if there are
additional obstetric or non-cardiac risk factors. 419,89
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4.3 Pulmonary hypertension and Eisenmenger syndrome

Pulmonary hypertension (PH) is defined as mean pulmonary artery pressure
of > 25 mmHg at rest, measured by cardiac catheterization.'® PH is classified
into 5 different groups based on the aetiology, mechanism of vasculopathy

and response to treatment."° (Table 13, pg. 82)

Table 13: Clinical Classification of Pulmonary Hypertension'" "2

Group Definition Selected aetiologies
Idiopathic PAH,
) connective tissue disease — associated PAH,
Group 1 Pulmonary arterial congenital heart disease — associated PAH,
hypertension (PAH) heritable PAH,
schistosomiasis-associated PAH,
persistent PH of the new-born
Left ventricular systolic dysfunction,
Group 2 (F;_H duetoleftheart | .4 \entricular diastolic dysfunction,
Isease aortic or mitral valvular heart disease
PH due to lun Chronic obstructive pulmonary disease,
Gr 3 . 9 interstitial lung disease,
oup diseases and/or | . hi
hypoxia sleep-disordered brea't ing,
developmental lung disease
Group 4 Chronic
thromboembolic PH
PH with unclear Sarcoidosis
Group 5 multifactorial chronic haemolytic anaemia
mechanisms

Adapted from Simonneau et al.”"°

In group 1, 3, 4 and 5, pulmonary arterial hypertension (PAH) reflects pre
capillary PH (Table 12) where the pulmonary capillary wedge pressure
(PCWP) is < 15 mmHg and pulmonary vascular resistance is > 3 Wood units

(WU). 100

Groups 2 and some of group 5 are post capillary and the pulmonary capillary

wedge pressure (PCWP) is 2 15 mmHg.

Congenital heart disease (CHD) is a heterogeneous group with most lesions
classified in Group 1 and some lesions classified in Group 2 (e.g. congenital

mitral stenosis, anomalous pulmonary venous drainage).




Eisenmenger syndrome is defined as the reversal of shunt (pulmonary to
systemic) in the presence of severe pulmonary vascular resistance causing
cyanosis at rest in patients with large intra and extra-cardiac shunts.

Pulmonary hypertension may be diagnosed for the first time during pregnancy
as the haemodynamic effects of pregnancy may worsen the pulmonary
vascular disease and precipitate symptoms of right heart failure.

4.3.1 Haemodynamic considerations in PH

Pregnancy has the following adverse effects in patients with PH.

* The increase in cardiac output during late second trimester and delivery
worsens the pulmonary hypertension and may cause right ventricular
failure and syncope.

» The decrease in systemic vascular resistance increases the right to left
shunt in patients with Eisenmenger syndrome.

» The resulting hypoxia causes pulmonary vasoconstriction and increases
the pulmonary hypertension further.

» Hypoxia also increases the risk of fetal loss and FGR.

* The right to left shunt may cause paradoxical embolism and
cerebrovascular accidents.

» The hypercoagulable state puts these patients at risk of in situ pulmonary
thrombosis and pulmonary embolism.

*  Women with cyanosis also have abnormal coagulopathy and bleeding
tendencies.

* Hypovolemia, anaemia and acidosis during delivery further aggravates
the pulmonary hypertension.

4.3.2 Maternal and fetal outcomes

With improvement in care and the availability of PAH targeted therapy,
maternal mortality has decreased.® 213 (Table 14, pg. 84)

Most morbidity and mortality occurs in the late second, third trimester and in
the postpartum period.® 314 Most deaths occurred within the first month
post-delivery and were due to right heart failure.®'"® Deaths however may
occur up to 2 years post- delivery."* Thus regular cardiac follow up and review
of these patients are important.
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Most of the women who died had severe PH. However even women with
mild or moderate PH have been reported to deteriorate during pregnancy. A
safe cut-off value of pulmonary artery pressures is not known.8113.115

Fetal and neonatal mortality was also high ranging from 7-13%. Risk for
FGR and prematurity were also more common compared to the normal
population.8.113.114

Table 14: Comparison of Maternal Mortality in Women with Pulmonary
Hypertension

Weiss et al''* | Bedard et al'® | Pieper et al®®
(1978-1996) (1997-2007) (1998-2013)
Total mortality (niﬁog’s) (ff;/‘é) (:]f;/;)
Mortality from iPAH 30% 17% 9%
Mortality from CHD & PAH 36% 28% 23%
Mortality from oPAH 56% 33% 13%

iPAH: idiopathic pulmonary arterial hypertension, CHD-PAH: pulmonary arterial hypertension
associated with congenital heart disease, oPAH: PAH associated with other causes.

4.3.3 Preconception counselling

In patients suspected of having PH by echocardiography, the diagnosis
should be confirmed by cardiac catheterization prior to pregnancy.

Pregnancy in the presence of severe PH, irrespective of cause, is high risk
(WHO risk 1V). Women with severe PH should be advised of the high
mortality rates associated with pregnancy. As such, pregnancy is
contraindicated.

AII patients with severe PH, should be counselled prior to pregnancy and
contraception encouraged.

However pregnancy remains the choice of the woman and her partner, and
if she decides to go ahead with pregnancy after detailed counselling, this
decision should be respected.

For those patients with mild PH, pregnancy may be considered. These
patients should be well informed about the potential worsening of symptoms
as pregnancy advances. %11
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4.3.4 Antenatal Care

For those patients with known PH who present pregnant, early referral to a
tertiary centre is crucial for assessment of the severity of the PH and whether
pregnancy can be continued.

Termination of pregnancy is recommended for those with severe PH and
appropriate contraception should be encouraged.

Women with severe pulmonary hypertension and an unplanned pregnancy
should be informed of their high risk status and termination of pregnancy
should be offered.

Patients with severe PH who chose to continue pregnancy, should be referred
to a tertiary centre as early as possible after presentation for further
management of the pregnancy.

Antenatal care would include:
A. Assessing the severity of the PH

A.1 Clinical assessment:

» History of right heart failure, syncope/ presyncope

» Fatigue and shortness of breath are common presentations and should
not be mistaken for normal pregnancy symptoms.

* Cyanosis: need to assess oxygen saturation at rest and on exertion

*  Monitor for signs and symptoms of right heart failure

* Determine the functional class based on the WHO Functional
Classification

A.2 Investigations
* Haemoglobin: > 15 g/dL — review if patient has cyanotic heart disease
* Iron studies in patients with cyanosis/ Eisenmenger syndrome
* Baseline and serial echocardiogram — to assess:
»  Worsening pulmonary artery pressure
»  Decreasing right ventricular function
»  Presence of pericardial effusion
» Serial B natriuretic peptides — BNP/ NT proBNP measurement (if
available)
»  Serial 6-minute walk test — This may however be difficult to interpret in
pregnant women
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CT pulmonary angiography if pulmonary thrombosis suspected
In patients with newly diagnosed PH, secondary causes should be
excluded. (e.g. connective tissues disease, liver disease, respiratory
disease, cardiac and thromboembolic causes)

Medications:

B.1 General Principles

Review current medications

Stop potentially fetotoxic medication(s) where possible and replace with
safer options.

Correct iron deficiency anaemia in patients with Eisenmenger syndrome
Avoid excessive exertional activity

Low salt diet & fluid restriction in those with heart failure

Judicious use of diuretics in patients with fluid overload. Avoid
hypovolemia.

Routine venesection should be avoided.

B.2: PAH targeted therapy

Should be instituted by physicians with expertise in treatment of PH
Start PAH targeted therapy where indicated:

»  in symptomatic patients

»  syncope/ presyncope

» RV failure

»  decreasing functional class

PDES5 inhibitors (e.g. sildenafil) and Prostaglandin Agonists (e.g. iloprost)
can be used in pregnancy "12117.118

Calcium channel blockers may also be used if appropriate.!2"°
Endothelin receptor antagonist (e.g. Bosentan) is contraindicated in
pregnancy.'20:121

If the patient is on these medications pre-pregnancy, they should be
stopped and switched to safer alternatives.

PAH therapy should be optimised.

In certain situations, the teratogenic effect of the drugs needs to be
weighed against the maternal benefit and adverse outcome. This has to
be discussed with the patient preferably during the pre-pregnancy
counselling.



B.3 Anticoagulation™
Pulmonary hypertension carries a significant risk of pulmonary thrombosis
and paradoxical embolism.

Patients who are on oral anticoagulation pre-pregnancy should be converted
to low molecular weight heparin (LMWH) or unfractionated heparin (UFH).
However the type of anticoagulation and regime should be individualised
based on the indication (section 4.9, pg. 114).

*« Low molecular weight heparin is generally recommended in most

patients especially those at increased risk of venous thromboembolism,
cyanosis and Eisenmenger syndrome.

+ Patients with atrial fibrillation and those with a past history of
thromboembolic events may require higher levels and longer duration of
anticoagulation.

» Aspirin may be adequate for low risk patients.

*  Thromboprophylaxis using LMWH is indicated in the postpartum period
for most patients with PH. However it should be used judiciously in those
at risk of bleeding (Eisenmenger syndrome).®

C. General care

The patient and family should be advised about the potential maternal and
fetal risk.

A pregnancy care plan should be developed and disseminated to all
personnel caring for the patient.

The patients should be referred to a combined clinic with multidisciplinary
team.

D. Monitoring and follow up
D.1: Maternal

» This will depend on the patient’s clinical status, functional class and
symptoms as pregnancy progresses.

« If there is worsening of symptoms and functional class in the first or early

second trimester, termination of pregnancy should be considered.
« If patient deteriorates in the late second or third trimester, she should be
admitted, care optimised and planned for early delivery.
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»  Echocardiogram, 6 min walk test and biomarkers (BNP/ NTproBNP) can
be used to monitor for deterioration. The changes in serial 6 min walk
tests however, may sometimes be difficult to interpret in pregnancy.

D.2: Fetal
Close fetal surveillance is recommended as there is increased fetal morbidity
and mortality. 1288113

4.3.5 Labour and delivery

The intra and postpartum care plan should be decided by the

multidisciplinary team consisting of cardiologist, obstetrician, cardiac and

obstetric anaesthetist, intensivist and neonatologist.

This is done between 30 to 32 weeks gestation or earlier if indicated.

The mode, timing and place of delivery are based on:

* The safest option for the patient taking into consideration the clinical
status, functional class and fetal status.

» The expertise and facilities available in the chosen hospital.

4.3.51 Mode of delivery

4.3.5.1.1 Elective lower segment caesarean section (LSCS)

Ila, ¢ | This is the preferred mode of delivery in our local setting for the following

reasons:
* This procedure can be planned in advance with the advantage that it can
be done:

»  when the patient is still haemodynamically stable
»  the haemodynamic complications associated with labour and
autotransfusion associated with vaginal delivery are avoided
»  during working hours when care is optimal
+ Itis useful for those patients that need early delivery when the cervix is
unfavourable.

However care should be taken to manage the acute fluid shifts that occur with
LSCS as this may cause haemodynamic decompensation.

Blood loss should be minimal with meticulous attention to haemostasis and
postpartum haemorrhage.



E Oxytocin should be given at the smallest effective infusion rate.

4.3.5.1.2 Vaginal delivery

If the patient presents in labour, the following precautions should be taken:

* good analgesia for pain control (low dose epidural anaesthesia)

* low threshold for assisted second stage of labour (forceps/ vacuum)

» left lateral decubitus position is preferred in labour to avoid IVC
compression

Vaginal delivery can be considered in mild to moderate PH who are
haemodynamically stable.

The mode of delivery should however be individualised and efforts should be
taken to avoid an unplanned delivery.

4.3.5.2 Type of anaesthesia

The type of anaesthesia for LSCS is to be determined during the
multidisciplinary meeting.

b, c | General anaesthesia carries a higher risk and is not routinely
recommended.'?

It is currently recommended that a careful combination of epidural and low
dose spinal anaesthesia be used in these patients. 2122125

It should be administered by an experienced anaesthetist.

The choice of anaesthesia will need to take into consideration the following:
* The clinical and functional status of the patient
* The expertise and experience of the respective centres

4.3.5.3 Monitoring during labour and delivery

Close monitoring of the mother and fetus is crucial during labour, delivery and
in the postpartum.
IEI * Continuous intra-arterial pressure, central venous pressure, pulse
oximetry and electrocardiogram monitoring during delivery is indicated
« Pulmonary pressure catheters are not advised as the risk may outweigh
the benefit.126
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a,c |+ Non-invasive cardiac output monitoring should be considered if

haemodynamic instability is anticipated.

» Nitric oxide should be available and is useful for patients with severe PH,

at risk of PH crisis or in RV failure.'?

Inhaled pulmonary vasodilators such as iloprost (Pregnancy Risk Factor

Category C) should also be available.'??12"

» Inotropes (e.g. vasopressors such as vasopressin,
catecholamines),"212126  gre also useful in stabilising patients.

* Careful handling of intravenous lines by using filters to prevent
paradoxical embolus/ air embolization in patients with Eisenmenger
syndrome and other forms of right to left shunting.

« Patients with Eisenmenger syndrome are also at higher risk for bleeding.

» Close monitoring of coagulation profile and early correction with blood
products to prevent excessive bleeding.

* All patients should be monitored in the HDU/ICU/CCU for 3-5 days
post-delivery.

[ia]-
(]

4.3.5.4 Anticoagulation

E In patients with Eisenmenger syndrome, elastic stockings, early mobilisation
and antithrombotic prophylaxis with low molecular weight heparin is
recommended to prevent deep vein thrombosis and potential pulmonary and
paradoxical embolism.

E For those with idiopathic PH and others who are at risk for thromboembolic
events (e.g. past history of thromboembolic event, atrial fibrillation) oral
anticoagulation should be instituted after 24 hours if there are no bleeding
complications.

4.3.5.5 Extracorporeal membrane support (ECMO)

ECMO has been used in pregnant patients with respiratory or haemodynamic
compromise.'?*'% There may be a role in patients with PH who have severe
haemodynamic decompensation.

4.3.6 Postpartum

The morbidity and mortality is highest in the postpartum period especially in
the first 2 weeks to 1 month post-delivery.®113.114.122

All patients should remain in hospital for at least 2 weeks post-delivery.
20



In the event of acute PH crisis or haemodynamic decompensation, nitric oxide
or prostanoids (intravenous epoprostenol or inhaled iloprost if epoprostenol is
not available) can be administered to stabilise the patient.

Patients should be monitored closely up to 6 months postpartum as late
deaths and decompensation can still occur. These patients should be seen at
least once more in the combined clinic to:

» review the patient’s clinical status

» decide on the further management plan

* ensure appropriate contraception

Patients who were newly diagnosed with PH during delivery, should be
referred to a PH expert for further investigation and management.

4.3.7 Contraception

Appropriate contraception is important as pregnancy is contraindicated in

patients with PH (section 5, pg. 137) Appendix N & O pg. 165-166.

The contraception of choice in these patients are implants (Nexplanon®
previously known as Implanon®).

The Endothelin receptor antagonist Bosentan, may have an effect on the
efficacy of progesterone only contraceptions. In these patients, one should
consider combining an implant (Nexplanon®, previously known as Implanon®)
with progesterone only pill.°

Depo medroxyprogesterone however has no interaction with Bosentan and
can be used. It however has to be used with caution because it causes
significant water retention.

Intra-uterine systems/devices (e.g. Mirena®) must be used with great caution

because there is a risk of vasovagal reactions during insertion and in patients
with PH and Eisenmenger syndrome, this may result in fatal cardiovascular
collapse.® Hence this should never be done by inexperienced staff or in an
outpatient situation. It should only be considered if Nexplanon® (previously
known as Implanon®) fails.

LC Laproscopic sterilisation is discouraged as the pneumoperitoneum created

may cause these patients to decompensate.
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As subsequent pregnancies increases the maternal mortality risk, it is
important to ensure that this is avoided by appropriate contraception.

Key messages:

Pre-pregnancy counselling and appropriate contraception is important.
Should pregnancy occur, termination should be considered as these
patients are high risk.

Should pregnancy continue, these patients should be managed by a
multidisciplinary team with expertise in the management of patients with
pulmonary hypertension.

Morbidity and mortality is highest in the postpartum period especially in
the first 2 weeks to 1 month post-delivery and up to 6 months.
Permanent sterilisation (including male sterilisation) should be
considered.



4.4 Marfan syndrome and other thoracic aortic aneurysmal syndromes

Patients with Marfan syndrome are almost always asymptomatic
pre-pregnancy and may be diagnosed for the first time after complications
occur. They have an increased risk of aortic dissection during pregnancy.

In a report of unselected pregnancies, it was suggested that the expected
rate of aortic dissection of = 3% - an estimated 1% in women with aortic
diameter <40 mm and 10% in high-risk patients.'®:132133 High risk patients for
aortic dissection are those with:
» aortic root diameter:

»  >40 mm and/or an increase in aortic root diameter during

pregnancy’313

» >45mm’

»  40-45 mm, and family history of dissection’
* rapid dilatation
» previous dissection of the ascending aorta

In these High Risk patients, aortic root replacement should be encouraged
pre-pregnancy, following which the risk of pregnancy is much lower.

Even in women with normal sized aorta, (< 40 mm — generally considered
safe) dissections may still occur, 133134136

Aortic dissections occur most often in the last trimester or the early
postpartum period. 32133137

In the measurement of aortic root diameter, consideration of body surface
area is important, especially in women of small stature. The z-score for aortic
root diameter adjusted for body surface area is available at the website
<www.marfan.org/dx/zscore#formtop>.

There is a small but significant increase in aortic root diameter in patients with
Marfan syndrome during pregnancy.'®138

It has been speculated that there is an association between the
hyperdynamic and hypervolemic state of pregnancy and aortic dissections.'®®
The hormones of pregnancy may also effect the aortic wall integrity.

Hypertension and any cause of tachycardia (such as anaemia, infection or

thyrotoxicosis) have to be avoided and treated appropriately as these may

increase the risk of dissection.
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The commonest symptoms were severe chest and back pain, epigastric and
abdominal and leg pain often described as sharp, tearing, or ripping.

Other complications include worsening mitral regurgitation leading to
supraventricular arrhythmias and/or heart failure.

Following elective aortic root replacement, patients remain at risk for
dissection in the residual aorta.°

4.41 Preconception counselling

Pregnancy is contraindicated (WHO Class 1V) in the following:

* Marfan syndrome with aorta dilated > 45 mm’
» Bicuspid aortic valve with aorta dilated > 50 mm'
*  Previous history of aortic dissection

These high risk patients should be advised aortic root replacement prior to

pregnancy. Following surgery, the risk of pregnancy is much lower.
The risk of Marfan syndrome in the offspring is 50%."!

442 Antenatal care

Patients with aortic pathology should be monitored by serial

echocardiography. The initial echocardiogram should be done at antenatal
booking and repeated at 4—6 week intervals from the 24" week of pregnancy.

Treatment with 3-blocking agents may reduce the rate of aortic dilatation and
may improve survival.'3:142

Higher doses of B-blockers may be required to achieve adequate heart rate
control because of the increased sympathetic activity seen in pregnancy. Fetal
growth needs to be monitored more frequently in patients on B-blockers.

443 Labour and delivery

The aim of intrapartum management in patients with ascending aorta
enlargement is to reduce the cardiovascular stress of labour and delivery.

- If the woman is taking B-blockers during pregnancy, they should be
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continued in the peripartum period.



Caesarean delivery should be considered:'”

»  if aortic diameter is progressively increasing

» in Marfan syndrome when the aortic diameter exceeds 45 mm
» in bicuspid aortic valve when the aortic diameter exceeds 50 mm
In all other patients, the mode of delivery should be individualised.
Regional anaesthesia techniques can be difficult in patients with Marfan
syndrome depending on the presence and severity of scoliosis and the
presence of dural ectasia.*3144

44.4 Postpartum care

Patients should be monitored haemodynamically for 24 hours postpartum.
They should have a cardiac review at 6 weeks. Echocardiography should be
performed 3-6 months post-delivery.

Key message:

Pregnancy in the following patients are High Risk (WHO Class IV):
»  Marfan syndrome with aorta dilated > 45 mm’

»  Bicuspid aortic valve with aorta dilated > 50 mm’

»  Previous history of aortic dissection

They should be advised aortic root replacement prior to pregnancy.
Even in women with normal sized aorta dissections may still occur.
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4.5 Ischaemic heart disease and acute coronary syndromes

Ischaemic heart disease (IHD) is uncommon during pregnancy. Pregnancy
however, increases the risk of an acute myocardial infarction (MI) by 3-4
fold.™5 However with the changing lifestyle that includes cigarette smoking,
diabetes and stress, the prevalence of IHD in women is increasing. With more
women delaying childbearing until older age, the incidence of acute coronary
syndrome (ACS) during pregnancy may occur more frequently.

Although rare, ACS during pregnancy may have devastating consequences.
The incidence of acute Ml is estimated at 6 to 10 per 100,000 pregnancies
with maternal mortality being 5.1% to 37%.%%1%¢ Fetal death occurs in 12% to
34% of cases.'” Pregnant women with pre-existing CAD or ACS/MI before
pregnancy are at increased risk of adverse events during pregnancy.

Most maternal deaths occur:

e atindex Ml

*  within two weeks of Ml

» usually in association with labour and delivery

Acute MI may occur at any stage of the pregnancy. It is more common in:

» women older than 30 years of age

* multigravida

* smokers

*+ women with multiple traditional risk factors such as diabetes,
hypertension and hypercholesterolaemia. 5147

Most MI’s were located in the anterior wall.'*®

ACS in pregnancy also constitutes an important problem for the patient and
the ftreating physician, as the selection of diagnostic and therapeutic
approaches is influenced not only by maternal, but also by fetal safety.

With the application of PCI, maternal mortality rate has dropped from 20% to

5%_145,146
4.51 Pathophysiology, symptoms and diagnosis

Atherosclerosis appears to be the most common cause, although coronary
spasm, coronary dissection and thrombus have also been reported. Coronary
atherosclerosis was the primary cause of Ml in the antepartum group, while in
the postpartum period, coronary dissection was the primary cause of ACS.¢



Symptoms of ACS include:

* severe or progressive dyspnoea

* syncope with exertion

» chest pain related to effort or emotion

These can mimic common symptoms of pregnancy and hence the diagnosis
of ACS is often missed. Chest discomfort is rarely attributed to heart
problems in, otherwise healthy, pregnant women.

The diagnostic tests for ACS in the pregnant women can be challenging.
Investigations include:
+ ECG
» In normal pregnant patients, the ECG may show non-specific
changes such as left- or right-axis deviation, small Q wave in lead
IIl, T wave inversion, or an increased R/S ratio in leads V1 and V2.
This may cause confusion in the diagnosis of MI.™"
» Cardiac biomarkers
» CK and CKMB, may be falsely elevated in labour and delivery.
Cardiac troponins are the biomarkers of choice in the diagnosis of
Ml although these may sometimes be elevated in gestational
hypertension and pre-eclampsia.'14°
»  Coronary angiography
»  Where indicated, coronary angiography should be performed
ensuring that radiation is kept to a minimum. (see section 3.6, pg.
61 and Appendix E, pg. 156)

4.5.2 Management of ACS in pregnancy

Treatment of ACS is not based on randomised trials, but on limited data from
case reports, observational studies and clinical individual experience.

Treatment of STEMI involves:
»  Primary percutaneous coronary intervention (PCI) —

»  Treatment of choice if facilities are available and it can be
performed in a timely manner.

»  Main concerns are radiation and the need for dual antiplatelet
agents (DAPT). The latter may predispose to bleeding
complications and preclude the use of epidural analgesia/
anaesthesia during labour. For these reasons, bare metal stents
are generally preferred in pregnancy.'®
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*  Fibrinolysis —
i

To date, pregnant patients have been excluded from the clinical trials
and pregnancy is considered to be a relative contraindication for
fibrinolysis.

»  The risk of haemorrhage in a pregnant patient should be weighed
against the benefits of treatment.

»  Limited data is available on the agents of choice (streptokinase or
rTPA)

»  Fibrinolysis is contraindicated in MI's due to coronary dissections. It

may cause propagation of the dissection and expansion of the
intramural hematoma.

If the STEMI is due to coronary dissection:

» Fibrinolytic therapy is contraindicated.

» Aconservative approach is the treatment of choice if the patient is stable,
without chest pains and the coronary vessel is open with TIMI 3 flow.

»  Primary Percutaneous Coronary Intervention (PCl) should be considered
if the patient has ongoing pain, hemodynamic instability and/or flow
limitation in a large epicardial vessel with a large area of myocardium at
risk. The technical success of PCl and the long term results in these
patients are much lower than in patients with atherosclerotic disease.

Following acute MI, several drugs have been proven beneficial in secondary
prevention. There is however, limited data in pregnancy of the safety of many
of the drugs used for treatment of ACS. The following drugs are safe:

lla, B >  Low dose aspirin < 150 mg/day'"-5"

lla, B »  Low molecular weight heparins'?

lla, B »  B-blockers

lla, B »  Calcium channel blockers — nifedipine

IIb, C »  Long acting nitrates — at high dose nitrates may cause hypotension

The following drugs must be used with caution or not at all:
> Clopidogrel — Based on limited animal data this is categorised B
by FDA. (Appendix B-D, pg. 152-155) Should stop this 7 days prior
to planned delivery.'s?

>  Statins are contraindicated.

4.5.3 Intrapartum

Delivery should be postponed, if possible, for at least 2-3 weeks after Ml as it
may cause aggravation of heart failure and a theoretical risk of myocardial
98 rupture.'s*



The mode of delivery should be individualised and determined by obstetric
reasons and the clinical status of the mother.

4.5.4 Postpartum

In the puerperium, patients with ACS are still at risk for new events —
reinfarction, heart failure and arrhythmias.'>* Therefore, clinical observation
for at least 3 days after delivery is recommended.

Patients should be followed-up by the cardiologist for risk assessment 6
weeks post-delivery.

4.5.5 Prognosis

This would depend upon:

* LV function — Impairment of left ventricular function is one of the main
determinants of poor maternal and fetal outcome. If the LVEF is below
40%, patients should be counselled appropriately.'

¢ Arrhythmias

* Presence of residual ischaemia

The above indicators would determine the risk of future pregnancies in these
patients. Wherever possible, residual coronary lesions should be treated
appropriately. In patients who are already taking cardiovascular medications,
the discontinuation or the switch to a ‘safer' drug should be discussed before
the next pregnancy.

Key messages:

» Ischaemic heart disease in pregnancy is uncommon but is increasing in
prevalence due to the older age of mothers and higher prevalence of
traditional risk factors (such as hypertension, diabetes mellitus,
dyslipidaemia and obesity).

* Management needs to be individualised and the risk : benefit ratio of
therapeutic options (cardiac interventions e.g. PCl) and medications need
to be considered.

« Often, cardiac medications have to be continued despite the potential fetal
risks.
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4.6 Peripartum cardiomyopathies and other cardiomyopathies

The cardiomyopathies constitute a group of disorders in which the dominant
feature is direct involvement of the heart muscle itself. According to the
European Society of Cardiology Working Group definition, cardiomyopathy is
“a myocardial disorder in which heart muscle is structurally and functionally
abnormal in the absence of coronary artery disease, hypertension, valvular
disease, and congenital heart diseases”."*®

Cardiomyopathies may be classified on the basis of their predominant
morphofunctional phenotype into:

« dilated cardiomyopathy (DCM)

* hypertrophic cardiomyopathy

« restrictive cardiomyopathy

« arrhythmogenic RV dysplasia

* unclassified cardiomyopathy

They can be further subclassified into familial/genetic and non-familial/
non-genetic.'%®

4.6.1 Peripartum cardiomyopathy

Peripartum cardiomyopathy (PPCM) is the development of heart failure (HF)
in the last month of pregnancy or within 5 months of delivery in the absence of
an identifiable cause and recognisable heart disease prior to the last month of
pregnancy.'s

A more recent definition of PPCM is an Idiopathic cardiomyopathy presenting
with HF secondary to LV systolic dysfunction from one month antepartum, up
to 5 months after delivery, when no other causes of HF is evident."s®

The prevalence of PPCM in Malaysia is at 34 per 100,000 live births'”
whereas in other parts of the world it varies from 0.88 per 100,000 live births
in USA'® to 250 per 100,000 live births in Haiti.'®

Plausible etiologic mechanisms are myocarditis, apoptosis and inflammation,
abnormal immune response to pregnancy (Chimerism), maladaptive
response to haemodynamic stresses of pregnancy, excessive prolactin
secretion and prolonged tocolysis.'®°



Predisposing factors are:

* maternal age greater than 30 years
e multiparous

* eclampsia

»  twin pregnancy

e hypertension

* nutritional deficiencies

» racial origin (black)

In the majority of cases there is no family history.

Patients often present with symptoms and signs of new onset HF. These
symptoms are often confused with that of a normal pregnancy.

The ECG may show non-specific ST/ T wave changes, atrial or ventricular
arrhythmias and conduction defects. The diagnosis is confirmed by
echocardiography. This may show enlargement of all four chambers with
marked reduction in left ventricular systolic function, small to moderate
pericardial effusion, mitral, tricuspid and pulmonary regurgitation, ventricular
wall motion abnormalities and a reduced ejection fraction and cardiac
output.

Other tests to be considered are Brain Natriuretic Peptide (BNP)/ NT
proBNP and cardiac magnetic resonance imaging (c-MRI). In patients with
inflammatory cardiomyopathies, c-MRI may show late gadolinium
enhancement.

Important considerations in management are:

« Time of presentation — the patient may present antepartum, intrapartum
or postpartum

* Mode of presentation — acute HF or chronic HF

4.6.1.1 Preconception counselling
In patients with a past history of PPCM, the risk of recurrence in a

subsequent pregnancy would depend upon the recovery of the LV
function.®!

- If LV function has recovered fully, subsequent pregnancies are not

contraindicated but the patient should be warned of a possibility of
recurrence.
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If the LV function has not recovered, subsequent pregnancy is
contraindicated and appropriate contraceptive measures should be
advised."162

A small study of 6 patients found dobutamine stress echocardiography
useful in predicting contractile reserve and subsequent recovery of LV
function.’®® This however, needs to be evaluated in larger studies.'®’

4.6.1.2 Antenatal care

Women who present with PPCM during pregnancy should be referred to
tertiary centres and managed by a multidisciplinary team. Maternal
cardiovascular risks will depend upon the following factor at presentation:

Acute vs chronic HF
LV function

NYHA functional class
Gestational age

The more severe the clinical presentation (NYHA Functional Class) and the
lower the LVEF (< 30%), the worse the maternal and fetal prognosis.

General Principles:

Heart failure in PPCM can develop very rapidly, and the guidelines for the
management of Acute HF apply (see Malaysian CPG on HF 2014).164
In patients with stable HF, management is as outlined in the Malaysian
CPG on HF 2014'* with some exceptions (section 4.8, pg. 112).
When prescribing drugs, the maternal benefits need to be weighed
against possible adverse effects on the fetus (Appendix D, pg. 155).
Anticoagulant therapy is recommended in all patients with PPCM
because of the high incidence of thromboembolic events.

Patients on warfarin need to be changed to UFH/ LMWH prior to delivery.
After delivery warfarin may be recommenced (section 4.9, pg. 114).
Urgent delivery, irrespective of gestation, may need to be considered in
patients with severe HF refractory to medical therapy and with
haemodynamic instability.

As soon as the baby is delivered, standard therapy for HF can be applied
(section 4.8, pg. 112)'%
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It is important to note that the prognosis of PPCM is different from that of
DCM, with a significant proportion improving or normalising their LV function
over the first 6 months after diagnosis.'® There is a relatively high rate (50%)
of spontaneous recovery. 65167

4.6.1.3 Labour and delivery

Timing and mode of delivery in patients with PPCM should be determined
by the clinical status of the mother and the fetus.

Vaginal delivery is preferred if the patient is haemodynamically stable and
there are no obstetric indications for caesarean session.

PGE2 is the drug of choice in those requiring induction of labour.®
If the patient presents in labour, artificial rupture of membrane (ARM) is to
be done followed by augmentation with oxytocin.

Slow oxytocin infusion is preferred to avoid sudden vasodilatation and
hypotension. It also helps to decrease the after load and maintain
haemodynamic stability.

Close haemodynamic monitoring and fetal monitoring is required
Lumbar epidural analgesia is preferred.

Left lateral recumbent position during labour and to avoid “push”, second
stage of labour assisted by forceps delivery.

4.6.1.4 Postpartum care

These patients should be monitored in a critical care unit - HDU/CCU/ICU for
24 to 72 hours since the condition may deteriorate postpartum.

These patients should be followed-up by the cardiologist until the LV function
normalises.

The risk of a subsequent pregnancy will depend on the recovery of LV
function.

4.6.1.5 Specific treatment for peripartum cardiomyopathy (PPCM)

The following treatment options may be considered: '

Bromocriptine — A recent small prospective randomised pilot study
supports the hypothesis that the addition of bromocriptine to standard
heart failure therapy has beneficial effects on ventricular ejection fraction
(EF) and clinical outcome in women with acute severe PPCM.'®
1V immunoglobulin — Improves LVEF and reduces levels of inflammatory
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* Immunosuppressive therapy (e.g. azathioprine, cyclophosphamide) — No
- proven role but can be tried in inflammatory myocarditis.

+  Others — Monoclonal antibodies, interferon, therapeutic plasmapheresis,
pentoxifylline, cardiomyoplasty — may be considered.

For patients with refractory HF, cardiac support options that can be
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considered are intra-aortic balloon pump, LV assist device and cardiac
transplantation.

4.6.1.6 Prognosis

About 28-50% of patients recover baseline LV function within 6 months. 6517

Prognosis is positively related to recovery of LV function.6®

* LVEF is the strongest predictor of outcome

» Failure of LV size to return to normal is associated with increased
morbidity and mortality’"'72 The 5 year survival rate is 94%"31™
and mortality varies from 0.9% -15%.'6517°

* A subsequent pregnancy carries a recurrence risk for PPCM of
30_50%162,174,175

4.6.2 Dilated cardiomyopathy

Dilated cardiomyopathy (DCM) is a syndrome characterised by cardiac
enlargement and impaired systolic function of one or both ventricles. The
incidence of DCM is reported to be 2-5 cases per 100,000 population per
year and the prevalence 1 in 2500. The true figure is probably higher as a
consequence of under-reporting and under-diagnosis of mild or
asymptomatic cases."”®

The cause is often not known. This condition also represents a final common
pathway of myocardial damage produced by a variety of cytotoxic, metabolic,
immunological, familial and infectious mechanisms.

It is defined by the presence of typical symptoms of HF, LV dilatation, and LV
systolic dysfunction of unknown origin. Differentiation from PPCM is
supported by the time of manifestation. If not known before conception, the
condition is most often unmasked during the first or second trimester when
the haemodynamic load is increasing. A family history of DCM favours the
diagnosis of DCM."""



4.6.2.1 Preconception counselling

Women with DCM should be informed about the risk of deterioration of the
condition during gestation and peripartum.'* Furthermore the late effects of
pregnancy on long term left ventricular function and prognosis are still not
known.'”® They should be counselled based on individual risk stratification.

4.6.2.2 Antenatal care

If pregnancy occurs, LVEF < 40% is a predictor of high risk, and close
monitoring in a tertiary centre is advised.

If LVEF is < 20%, maternal mortality is very high and termination should be
considered.”®

DCM is treated in accordance with the current heart failure guidelines
described above for PPCM.

4.6.3 Hypertrophic cardiomyopathy

Patients with Hypertrophic Cardiomyopathy (HCM) have:

. diastolic dysfunction due to the hypertrophied non-compliant
myocardium, and/or

. severe LV Outflow Tract Obstruction (LVOTO) and/or

. arrhythmias

They can present with symptoms of HF with pulmonary congestion or
syncope during physical activity as a response to outflow tract obstruction.
Supraventricular and ventricular arrhythmias are common.

Echocardiography is the diagnostic tool of choice. Valsalva manoeuvre
should be performed routinely during the diagnostic echocardiogram in
patients with HCM. If a peak LVOTO gradient of 2 50 mmHg is demonstrated
at rest or on provocation, the patient is considered high risk.

4.6.3.1 Preconception counselling

Women with HCM usually tolerate pregnancy well."”® Risk is increased in
women who are symptomatic before pregnancy and in those with a high LV
outflow tract gradient. Patients with a high risk clinical profile before

pregnancy are at higher risk and need specialists’ care.” 105
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4.6.3.2 Antenatal care

General principles of management:

B-blockers in patients with LVOTO'&

-blockers for rate control in AF and to suppress ventricular arrhythmias.
Verapamil as an alternative when B-blockers are not tolerated.
AF is poorly tolerated in these patients and cardioversion should be
considered early.

For those with AF, anticoagulation with LMWH or warfarin according to
the stage of pregnancy is recommended.

Patients with a family history of sudden death need close surveillance
with prompt investigation if symptoms of palpitations or pre-syncope are
reported.

4.6.3.3 Labour and delivery

Important considerations are:

Low risk cases may have a spontaneous labour and vaginal delivery.
Patients with significant LVOTO should have a planned delivery.
Epidural anaesthesia causes systemic vasodilation and hypotension,
and therefore must be used with caution in patients with severe LVOTO.
Intravenous (IV) fluids must be titrated carefully and volume overload
must be avoided as it is poorly tolerated in the presence of diastolic
dysfunction.

Avoid the use of drugs that cause vasodilatation and excessive blood
loss.

Oxytocin may cause hypotension, arrhythmias, and tachycardia, and
should only be given as a slow infusion.

4.6.3.4 Postpartum care

These patients should be monitored in a critical care unit/HDU for
haemodynamic stabilisation.
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Key messages:

Women presenting with heart failure during pregnancy or postpartum
have a high morbidity and mortality.

The more severe the clinical presentation (NYHA Functional Class) and
the lower the LVEF (< 30%), the worse the maternal and fetal prognosis.
Most of these women have peripartum cardiomyopathy (PPCM).

A significant proportion of women presenting with PPCM will have
improvement in LV systolic function. Prognosis for PPCM is generally
better than dilated cardiomyopathy of other aetiologies.

Treatment for heart failure is as in Malaysian CPG on HF 2014.
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4.7 Arrhythmias in pregnancy

Arrhythmias are the most common cardiac complication encountered during

pregnancy. This increased arrhythmic risk is due to a combination of

hormonal, autonomic and haemodynamic factors such as atrial and

ventricular myocardial stretch resulting from the rise in plasma volume and

cardiac output.'"'82 These arrhythmias include:

»  sinus tachycardia, sinus bradycardia and sinus arrhythmia'®

»  ectopic beats and non-sustained arrhythmias - encountered in more than
50% of pregnant women. 82184

+  sustained tachycardias — less common at around 2—-3/1000'%
Exacerbations of paroxysmal Supraventricular Tachycardia (SVT) occur
in about 20-44% of pregnancies. 8318

The majority of these arrhythmias are benign. In patients with structural heart
disease however, the presence of arrhythmias is one of the five independent
predictors of having an adverse cardiac event during the pregnancy.

Supraventricular and ventricular arrhythmias requiring treatment develop in
up to 15% of patients with CHD during pregnancy.'? Women with SVT
(ARNRT and AVRT) may have a recurrence during pregnancy and Right
Ventricular Outflow Tract (RVOT) VT can present for the first time in
pregnancy.

Ventricular Tachycardia (VT) in patients with structural heart disease is
associated with an increased risk of maternal Sudden Cardiac Death (SCD).!
Peripartum cardiomyopathy should always be excluded in women presenting
with new-onset VT during the last 6 weeks of pregnancy or in the early
postpartum period.’

4.71 Management

Management of arrhythmias in pregnancy is similar to that in the
non-pregnant patient.'®'8 (Appendix H, pg. 159)

These include:
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Reassurance alone in the majority of cases who do not have significant
arrhythmias.

*  PB-blockers are often first line therapy during pregnancy in most
conditions.
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Anti-arrhythmic drugs due to their potential fetotoxicity, are reserved for
the treatment of clinically significant symptoms and/or haemodynamic
compromise. (see Appendix E, pg. 156)

In patients already on anti-antiarrhythmic drugs, the risk of continuing
these during pregnancy must be weighed against the risk of stopping the
medications.

The decision needs to be individualised based on the
nature of the arrhythmia and the underlying cardiac disease.
Wherever possible, catheter ablation should be advised before the
patient becomes pregnant.

Should refractory tachyarrhythmias develop during pregnancy, catheter
ablation is preferably performed during the 2™ trimester.'*°

Specific arrhythmias:

»  Paroxysmal Supraventricular Tachycardia (PSVT) can be managed

similar to the non-pregnant state. 818

»  Sustained tachycardias, particularly atrial flutter and VT, are
not well tolerated and may cause fetal hypoperfusion. In these
patients, Direct Current Cardioversion (DCCV) can be safely
performed to restore sinus rhythm,186-188

»  Atrial fibrillation and flutter are rare during pregnancy and are
usually associated with underlying metabolic disturbances
such as thyrotoxicosis or CHD. They should be investigated
and managed in a similar manner to the non-pregnant state.

This should include assessment of stroke risk and

anticoagulation.'®

»  Life-threatening ventricular arrhythmias during pregnancy are
rare.

. Idiopathic right ventricular outflow tract (RVOT) tachycardia
is the most frequent type occurring in structurally normal
hearts.'®% |t can be treated using either verapamil or
B-blockers. If symptoms are intolerable or haemodynamic
compromise occurs, then catheter ablation should be
considered.'®®

. In women with the congenital long QT syndrome, the risk
of cardiac arrest is greater during the postpartum period
compared with before or during pregnancy. -blocking agents
should be administered during pregnancy and postpartum. '8
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Bradyarrhythmias and conduction disturbances due to sinus node
dysfunction and atrioventricular blocks are rare during
pregnancy.’®'18 Asymptomatic brady-arrhythmias however, may
become symptomatic due to the demands of a higher heart rate and
cardiac output in patients with cardiac disease.
Bradyarrhythmias usually have a favourable outcome.
. Most women with stable asymptomatic complete heart block
who do not require a permanent pacemaker before delivery,
can be safely managed during labour without temporary
pacing.'"
If indicated, the risks of permanent pacemaker implantation
are generally low. These are preferably implanted in the 2
trimester with abdominal lead shielding.

Usage of anti-arrhythmic drug therapy:

>

>

Digoxin can be used to control ventricular rate but has no

prophylactic antiarrhythmic effect.

B-blocking agents, class | antiarrhythmic drugs and sotalol should

be used with caution if the LV or RV function is impaired.
Atenolol should be avoided.921%

AV nodal blocking agents should not be used in patients with

manifest pre-excitation on resting ECG. (Wolff-Parkinson White

Syndrome)

Amiodarone should be used only when other therapies have failed

and then at the lowest effective dose. Amiodarone’s adverse

effects on the fetus include hypothyroidism, FGR and premature

delivery. Newborns of mothers who had received amiodarone

should be admitted for paediatric review.

4.7.2 Preconception counselling

The risk related to arrhythmias is highest in mothers with:
known cardiac disease especially CHD

established arrhythmias including some of the inherited arrhythmias such
as long QT

These women who are in the childbearing age should be screened for risk of
arrhythmias and conduction defects. The counselling should include the risk
of antiarrhythmic drugs on the fetus and mother.

The presence of cardiac pacemakers and implantable cardioverter
defibrillator do not itself contraindicate future pregnancy.



4.7.3 Antenatal care

All pregnant women with complaints of palpitations or dizziness should under-

go a detailed clinical assessment to identify the nature of the arrhythmia.

Investigations should include:

. Blood tests — full blood count, renal function, electrolytes and thyroid
function test

«  ECG

»  Telemetry or Holter monitoring and

. Echocardiogram

4.7.4 Labour and delivery

1,c | All sustained arrhythmias with haemodynamic compromise should be

electrically cardioverted.

Temporary pacing (preferably transvenous) during delivery is recommended

in the presence of symptomatic complete heart block.
4.7.5 Postpartum care

Patients with symptoms due to recurrent arrhythmias should be referred for
catheter ablation.

Key Messages:

* Cardiac arrhythmias are common in pregnancy.
* Most of them are benign and self-limiting and do not require treatment.
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4.8 Heart failure in pregnancy

The treatment of heart failure (HF) in pregnant women is more difficult than in
non-pregnant women, and should always involve a multidisciplinary team
approach.'® The HF may develop for the first time in pregnancy or pregnancy
may occur in a patient who had HF previously and still has a depressed
myocardial function. (LVEF < 40%).

Common causes for the development of new onset HF in pregnancy are:

» Decompensation in a patient with known cardiac disease due to the
stress of the pregnancy

* Peripartum cardiomyopathy or other cardiomyopathies (section 4.6, pg.
100)

4.81 Preconception counselling

Patients with LVEF < 30% and those in NYHA Class Il and IV should be
strongly advised not to get pregnant.” If pregnant, termination should be
considered. (Table 1A, 1B & 2, pg. 18-21)

4.8.2 Antenatal care

The principles of management of HF in pregnancy are similar to that in the

non-pregnant state and as outlined in the 3 Ed Malaysian CPG on

Management of Heart Failure.'®* There are however a few exceptions:

» Diuretics are the first line therapy in patients who are fluid overloaded

» Nitrates and/or Hydralazine are used for preload and afterload reduction

*  B-blockers can be used cautiously

» Digoxin is safe in pregnancy

* Angiotensin Converting Enzyme Inhibitors (ACE-1) and Angiotensin
Receptor Blockers (ARB) are contraindicated in pregnancy. ACE-I
(enalapril and captopril) can be used in the postpartum period.

» lvabradine should not be used in pregnancy

« Spironolactone is best avoided (FDA Category C) in pregnancy and
during breast feeding

4.8.3 Labour and delivery
Timing and mode of delivery should be carefully planned by the

multidisciplinary team. In the majority of patients, vaginal delivery with
epidural anaesthesia is the preferred mode of delivery.
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4.8.4 Postpartum care

After delivery, careful monitoring of haemodynamic status should be done for
at least 24 h, or longer in high risk patients. In patients with severe cardiac
lesions, haemodynamics may be abnormal up to 10 days after delivery.

These patients should be evaluated postpartum to assess the need for
corrective surgery.

The risk of recurrence of HF in subsequent pregnancies should also be made
known to the patient (section 4.6.1.1, pg. 101).

Follow-up visit at 6 weeks postpartum should be attended by the
multidisciplinary team, a full cardiac assessment should be done, and
appropriate contraception should be advised.

Key message:
» Patients with LVEF < 30% and those in NYHA Class Il and IV should be
strongly advised not to get pregnant.

* Heart failure that develops during pregnancy can be managed with the
judicious use of diuretics, digoxin, nitrates, B-blockers and/or hydralazine.
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4.9 Anticoagulation in pregnancy

4.9.1 Indications for anticoagulation

The general indications are:

* Mechanical heart valves

«  Atrial fibrillation

» Eisenmenger syndrome — (use with caution-may have bleeding diathesis)
e Pulmonary arterial hypertension

» Congenital heart disease — cyanotic heart disease, Fontan circuit

»  Previous history/current history of thromboembolic disease

* Hypercoagulable states — e.g. antiphospholipid syndrome

Management of these patients will vary depending upon the indication.
4.9.1.1 Mechanical heart valves

Prosthetic valve thrombosis is a rare complication with an estimated
incidence of 0.1-5.7% per patient year.'®® During pregnancy, this risk is much
higher (as high as 10%) due to the prothrombotic state.®'%” Changes in drug
metabolism may also affect control of INR compared to the non-pregnant
state.

There is no optimal anticoagulation regimen during pregnancy for patients
with mechanical heart valves because every therapeutic option has its
drawbacks. Anticoagulant regimens in pregnant patients with prosthetic heart
valves are associated with similar risks of maternal bleeding but with different
embolic risks.

The goal of anticoagulation in a patient with mechanical heart valve(s) is to
prevent valve thrombosis which is a lethal event for both the mother and the
fetus. The risk of prosthetic valve thrombosis is lowest (< 4%)' in patients
receiving oral anticoagulants (OAC) and greatest in those receiving
subcutaneous unfractionated heparin (UFH) throughout the pregnancy (up to
33%)."% It is about 5-10% in those patients receiving unfractionated heparin
(UFH) in the first trimester and OAC in the 2" and 3 trimesters.'*®®

All anticoagulation regimens also carry an increased risk of fetal

teratogenicity,  fetal =~ wastage, miscarriage and  haemorrhagic

complications.196.198.200-207 Bleeding complications include:

» Retroplacental bleeding leading to premature birth or fetal death.

* Intracranial bleeding in the fetus during vaginal delivery if the mother is
on OAC as warfarin can cross the placenta.



The fetal risks are higher with OAC than with the use of heparin based
therapies.

In a contemporary study of 212 women with mechanical heart valves, the
maternal mortality was 1.4% and pregnancy loss was 18.4%. Valve
thrombosis occurred in 4.7% and haemorrhagic complications in 23.1% of the
pregnancies. Overall, serious complications occurred in 42% of
pregnancies in women with mechanical heart valves compared to 21% with
tissue valves.?®

In patients with mechanical heart valves, management is as follows:

»  Preconception counselling is mandatory. The following issues should be

addressed:

> Risk of warfarin embryopathy during the 15t trimester.200.207

> Risk of valve thrombosis with heparin based therapy-both UFH and
low molecular weight heparin (LMWH).96.198.203-206 \/glye thrombosis
is a potentially lethal event for the mother.

> If UFH is chosen for bridging in the 1%t trimester, this should be
given intravenously. The patient would thus have to stay in hospital
till week 12 of gestation. The patient and family should prepare
themselves for this.

> Subcutaneous UFH is not advisable in our local setting due to the
difficulty in monitoring and adjustment of dose. Subcutaneous UFH
heparin is associated with high thrombotic risk.'982°

> If subcutaneous UFH heparin is used, large doses (12,500-15,000
units bid) are necessary. It should be given 12 hourly and the dose
adjusted to achieve a mid- interval (6 hours after last dose) aPTT
of 2 x control or anti-Xa heparin level of 0.35-0.7 unit/ml.2"

> LMWH is a potential option only if factor anti-Xa levels can be
monitored and the patient is managed in centres with experience. If
monitoring of anti-Xa levels cannot be done, LMWH should not be
used.

> If LMWH is chosen, the timely monitoring of anti-factor Xa levels
should be easily available.'®2022% Despite therapeutic anti-Xa
levels valve thrombosis may still occur.?® Unresolved questions
still exist regarding the optimal anti-Xa levels, the importance of
peak vs. pre-dose levels, and the best time intervals for anti-Xa
monitoring." During the initial up-titration phase, the patient needs
to be admitted until an appropriate dose has been determined.
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> LMWH should not be dosed according to weight.

> The identification and availability of services in the patient’s locality
for monitoring therapeutic levels of UFH/ LMWH should be
confirmed prior to conception.

> Ideally a haematologist should be involved in the management.

> Risks and benefits of continuing warfarin throughout pregnancy as
against heparin bridging in the first trimester.9.208

> The patients’ and family’s preferences should be clearly
documented.

» Once pregnancy is confirmed, the patient should be seen and followed-up
as per pregnancy care plan on pg. 29.

Studies consistently show that if warfarin is used in the 1sttrimester there is a
lower rate of valve thrombosis but higher fetal losses.!%¢2% With heparin
based therapy in the 1¢t trimester, the reverse occurs.'*2% |n a contemporary
study, half of the valve thrombosis occurred in the 1sttrimester and almost all
were in patients who were on heparin based therapy.2%

Anticoagulation regimes in these patients with mechanical heart valves
should be individualised based on the patients’ preferences, maternal and
fetal risk.

Suggested regimes:

*  Warfarin throughout pregnancy up till 36 weeks

*  Warfarin in the 2" and 3" trimester up to 36 weeks with heparin bridging
in the first trimester

* Low dose aspirin (75-100 mg) daily can be added to warfarin or heparin
throughout pregnancy especially in patients with first generation heart
Valves_82,203,210

Anticoagulation Regimes in the 1t Trimester:

Regime A:

Warfarin throughout pregnancy:
> If dose of warfarin is > 5 mg/day, there may be potential fetal
adverse events.?" A daily dosage > 5 mg was a significant
predictor of poor pregnancy outcomes.?0!:2"
> If the warfarin dose < 5 mg - the risk of embryopathy is low.2"



Regime B:

Bridging heparin therapy in the 15 trimester:
> Intravenous dose adjusted UFH with regular aPTT monitoring
which should be kept at > 2x control>® OR
> Self-injected adjusted-dose LMWH with monitoring at regular

intervals at the discretion of the attending

physician/cardiologist/haematologist:

. The target anti-Xa levels 4-6 hours post dose is 0.8—-1.2
U/mL_1,202,206
The target trough levels should be = 0.7 U/MI.?*?

. The dose should be closely monitored and adjusted
weekly as the weight of the patient increases during
pregnancy.205:213-215

. The timely monitoring of anti-factor Xa levels should be easily
available.'%6202206 Despite therapeutic anti-Xa levels valve
thrombosis may still occur.2® Unresolved questions still exist
regarding the optimal anti-Xa levels, the importance of peak
vs. pre-dose levels, and the best time intervals for anti-Xa
monitoring.’
During the initial up-titration phase, the patient needs to be
admitted to hospital until an appropriate dose has been
determined.

Patients at higher risk of valve thrombosis include:

+  First generation mechanical heart valves (Starr Edwards, Bjork-Shiley)?
*  Double mechanical valve replacement

* Mechanical valve in the mitral position with AF

» History of valve thrombosis despite anticoagulation

Warfarin throughout pregnancy up to 36 weeks (Regime A) is advocated in all
high-risk patients with mechanical valves, considering the risk : benefit ratio.

lla, C | At 36 weeks, the patient and warfarin should be switched to LMWH or IV UFH

la,c |* Women on LMWH should be switched to IV UFH at least 36

hours before induction of labour or caesarean section.

« IV UFH should be discontinued 4-6 hrs before planned delivery and
restarted 4-6 hours after vaginal delivery and 6-12 hours after
LSCS if there are no bleeding complications. 53209216

* Oral anticoagulation can be resumed after 24 hours if there are no
bleeding concerns.29216
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If labour begins while the patient is still on warfarin, then LSCS should be
performed after appropriate correction of anticoagulation with blood products.
This is because of the risk of intracranial bleeding during vaginal delivery.

Bilateral tubal ligation should be offered with proper counselling if these
patients are going for LSCS.

4.9.1.2 Anticoagulation for other indications

The choice of therapeutic anticoagulation for other indications would depend
upon the risk of thrombosis, patients’ preference and the consensus of the
multidisciplinary team. Either:

b,c | * Regime A — warfarin throughout pregnancy till 36 weeks

la,c | Regime B - UFH/LMWH therapy in the first trimester

Depending on the indication(s) (e.g. Venous thrombosis embolism, non
valvular AF) and the risk of thrombosis, LMWH may be given as a weight
based regime without anti-Xa monitoring.51189:216.217

In patients where the risk of thrombosis is high (e.g. PH due to
thromboembolic disease, recent pulmonary embolism, valvular AF) Regime A
(warfarin throughout pregnancy till 36 weeks) is advocated.

If Regime B — bridging therapy with LMWH in the 1sttrimester is chosen — then
efforts should be taken to monitor anti-Xa levels.

If AF should occur for the first time in patients with valvular heart disease,
immediate anticoagulation with UFH is advised.

Both warfarin and heparin based therapy are safe during breast feeding.°
4.9.2 Management of valve thrombosis in pregnancy

Any pregnant patient with a mechanical heart valve presenting with dyspnoea
or an embolic event requires an urgent echocardiogram and/or

transoesophageal echocardiography or fluoroscopy (with lead shielding of the
abdomen) if needed, to make the diagnosis.
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Management includes:™
Stable patients

»>

>

Fibrinolysis (streptokinase without heparin or TPA followed with
heparin)

Anticoagulation needs to be optimised with intravenous heparin
infusion and aPTT monitoring and resumption of OAC.

Unstable patients

>
>

Surgery is indicated
If surgery is not available, fibrinolysis may be considered as an
option

Key Messages:

In pregnant patients, the choice of anticoagulation regime has to be
individualised depending upon the maternal and fetal risk and patient
preferences.

In patients with mechanical heart valves, we advocate:

YV VYV

Y Vv

Warfarin throughout pregnancy till 36 weeks.

At 36 weeks, patients should be switched to IV UFH or LMWH.
If patient is on LMWH, anti-Xa levels should be monitored regularly.
If patient is on IV UFH, aPPT levels should be maintained at 2x
normal.

Subcutaneous UFH is not recommended.

Patients who are on LMWH should be switched to IV UFH at least
36 hours before planned delivery.

In patients who are being anticoagulated for other indications, the
choice of anticoagulation would depend upon the risk of thrombosis,
patients’ preference and the consensus of the multidisciplinary team.
The options include:

>

>

>
>

Regime A: warfarin throughout pregnancy till 36 weeks and then
switched to IV UFH or LMWH.

Regime B: Heparin based therapy in the 1% trimester and then
warfarin in the 2" and 3 trimester till 36 weeks.

At 36 weeks, patients should be switched to IV UFH or LMWH.
Patients who are on LMWH should be switched to IV UFH at least
36 hours before planned delivery.

IV UFH should be discontinued 4-6 hours before planned delivery and
restarted 4-6 hours after vaginal delivery and 6-12 hours after LSCS if
there are no bleeding complications.

Oral anticoagulation can be resumed after 24 hours if there are no
bleeding concerns.
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4.10 Infective endocarditis in pregnancy

Infective endocarditis (IE) during pregnancy is rare,2'®?20 put the maternal
mortality rate has been reported to be as high as 33%, with a fetal mortality of
29%.%2° However, the prognosis has been improving over time. Currently, the
maternal mortality ranges about 10.5-11.5%, but the fetal mortality still
persists at 14.3%.2"

4.10.1  Aetiology

Worldwide, there has been a decrease in rheumatic heart disease as an
underlying cardiac risk factor. Survivors of CHD and intravenous drug users
are now an increasing risk factor associated with endocarditis.??" In Malaysia,
as data is sparse, we can only postulate that rheumatic heart disease is still a
significant underlying condition for the occurrence of IE. The most commonly
identified pathogens are still streptococci and staphylococci. The mitral valve
is still the commonest valve involved in IE. Most cases (about 75%) occur
during the second and third trimester.??

4.10.2 Management

Treatment for |IE in pregnancy is similar to the non-pregnant state with
multidrug regimes. Please refer to the National Antibiotic Guidelines (2014) of
the Ministry of Health, Malaysia for current antibiotic recommendations.??
Surgical intervention has been reported in about 50% of cases, mostly
occurring after delivery.??'222 The timing of surgery is usually delayed until the
infection has been eradicated.??* Most common indications for surgery are:
» congestive heart failure,

» refractory sepsis,

« embolic complications and vegetation size, or

» acombination of the above factors.

Wherever possible, cardiac operations should be deferred until after 28
weeks due to possible risks of fetal death related to immaturity.??®

4.10.3  Prophylaxis

International guidelines do not advocate the use of routine antibiotic
prophylaxis for normal vaginal delivery. They advocate that antibiotic
prophylaxis be restricted to high risk patients such as:??

» Prosthetic cardiac valves/ material

» Previous history of bacterial endocarditis

» Complex cyanotic congenital heart disease (operated or un-operated)



In all other women with structural cardiac disease, the risk and benefits of
antibiotic prophylaxis against |E should be discussed with the patient (serious
nature of IE and the low risk of anaphylaxis).

The antibiotic prophylaxis regimes against IE are as follows:

+  Ampicillin 2 g IV and gentamycin 1.5 mg/kg IV2%°

*  Vancomycin 1 g IV over 1-2 hrs along with Gentamycin IV (if penicillin
allergy)

The first dose of antibiotic should be given at:
* rupture of membranes for vaginal delivery or
* 15 to 60 minutes prior to skin incision for caesarean section??’

The second dose of antibiotics should be given 6 hours after the first dose?®.
Key message:

» Antibiotic prophylaxis is advocated to high risk patients such as:
> Prosthetic cardiac valves/ material
> Previous history of bacterial endocarditis
> Complex cyanotic congenital heart disease (operated or
un-operated)
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4.11 Hypertension in pregnancy

4.11.1 Definition

Definition of Hypertension:

Hypertension in pregnancy is defined as:

« BP of = 140/ =2 90 mmHg taken after a period of rest on two
occasions. 228230

A rise of systolic blood pressure (SBP) of 30 mmHg and/or a rise in diastolic
blood pressure (DBP) of 15 mmHg compared to pre-pregnancy levels should
raise concerns for careful follow-up.23'.232

The Korotkov phase V (disappearance of the blood flow murmur) is the
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correct means of measuring DBP in pregnancy. If the DBP according to this
means is zero (up to 15%), then the Korotkov sound 1V (the quietening of the
blood flow murmur) should be used.??® If phase IV is used, this should be
carefully noted in the clinical records to avoid confusion in future.

Classification of HDP:228-230

*  Pregnancy Induced Hypertension (PIH) - Hypertension after the 20"
week of pregnancy in a previously normotensive woman in the absence
of multiple pregnancy or molar pregnancy. It may be associated with
proteinuria. The condition is expected to return to normal after the

puerperium.

> Gestational Hypertension (GH) - PIH without proteinuria
> Pre-eclampsia (PE) — PIH with proteinuria

> Eclampsia — PIH with convulsions

> HELLP syndrome — severe PE with haemolysis, elevated liver

enzymes and low platelet count.

* Chronic Hypertension — This includes essential and secondary
hypertension. There is pre-existing hypertension prior to conception, or it
is diagnosed before week 20 of gestation or late in the gestational stage
with the increase in blood pressure persisting postpartum.

» Chronic Hypertension with superimposed pre-eclampsia.

Proteinuria is defined as:

* > 300 mg of protein in a 24-hour period

* 1 gm/L or more in two randomly collected urine samples 6 hours apart or
* aspot urine protein/ creatinine ratio of > 30 mg/mmol?%®



Semiqualitative assessment of proteinuria using dipstix is convenient and has
collaborated well with maternal outcome. If a result of 1+ or more is obtained,
use a spot urinary protein: creatinine ratio or 24-hour urine collection to
quantify proteinuria.??

Recently the International Society for Study of Hypertension in Pregnancy
(ISSHP) have come up with a revised classification for hypertensive disorders
in pregnancy as follows:*°

1. Chronic hypertension.
2. Gestational hypertension (GH)
> This can progress to pre-eclampsia in about 25% of cases,
especially when the hypertension presents before 32 weeks.
3. Pre-eclampsia — de novo or superimposed on chronic hypertension.
4. White coat hypertension.
> The prevalence is estimated to be about 1 in 3 to 4 patients.?3323%
» The diagnosis is confirmed by demonstrating normal BP using 24
hour ambulatory BP monitoring (ABPM) in the first half of
pregnancy.
» It is reasonable to withhold antihypertensive therapy in this group.
> Up to half of these patients will develop true gestational
hypertension or pre-eclampsia.??
» Thus increased surveillance using home BP measurements or BP
checked by a healthcare personnel other than the doctor.

The revised definition of preeclampsia is as follows:*°

Hypertension developing after 20 weeks gestation and the coexistence of one
or more of the following new onset conditions:

1. Proteinuria

2. Other maternal organ dysfunction:

> renal insufficiency (creatinine > 90 umol/L)

> liver involvement (elevated transaminases and/or severe right
upper quadrant or epigastric pain)

» neurological complications (examples include eclampsia, altered
mental status, blindness, stroke, or more commonly hyperreflexia
when accompanied by clonus, severe headaches when
accompanied by hyperreflexia, persistent visual scotomata)

> haematological complications (thrombocytopenia, DIC,
haemolysis)

3. Uteroplacental dysfunction fetal growth restriction 123



4.11.2  Antepartum care

For a detailed account please refer to the Training Manual on Hypertensive
Disorders in Pregnancy, 2014 produced by the Family Health Division,
Ministry of Health, Malaysia.?*°

Pregnant women who are at increased risk of pre-eclampsia should be
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offered aspirin 75 mg daily from 12 weeks gestation till delivery. Women are
at increased risk of pre-eclampsia if they have 1 high risk factor or = 1
moderate risk factor.?%

High Risk Factors include:

* Hypertensive disease in a previous pregnancy

»  Chronic kidney disease

* Auto-immune disease such as systemic lupus syndrome or
anti-phospholipid syndrome

« Type 1 or 2 diabetes mellitus

*  Chronic hypertension

Moderate Risk Factors include:

»  First pregnancy

* Age 240 years

*  Pregnancy interval of > 10 years

» Body mass index = 35 kg/m? at first visit
»  Family history of pre-eclampsia

*  Multiple pregnancy

The benefit of calcium supplementation appears mixed. An earlier review
showed that calcium supplementation significantly reduced pre-eclampsia
especially in women with low calcium diets and at high risk of
pre-eclampsia.?®®23” A more recent review suggested no clear additional
benefits in the prevention of preterm birth or low infant birthweight.2%

In the treatment of hypertension in pregnancy, the aim is to keep the Systolic
BP < 150 mmHg and the diastolic BP 80-100 mmHg.??%2% |t is important not
to lower BP below the stated lower limits as this may be associated with poor
placental perfusion.

Commonly used oral and parenteral anti- hypertensive drugs in pregnancy
are as listed in Tables 15 & 16, pg. 127-128.



In patients already on anti-hypertensive medications pre-pregnancy, the
following drugs need to be changed to the recommended drugs listed in
Tables 15 & 16, pg. 127-128:

» atenolol

* angiotensin converting enzyme inhibitors (ACE-I)

» angiotensin receptor blockers (ARB)

« thiazide diuretics

These drugs have been associated with impaired fetal growth and fetal
anomaly and therefore contraindicated in pregnancy.??® The data on diltiazem,
verapamil and amlodipine are inadequate to provide reliable information on
their efficacy and safety in the treatment of hypertension in pregnancy.?®

Acute onset severe hypertension (systolic BP = 160 mmHg and diastolic BP
> 110 mmHg) that persists for longer than 15 mins is called a hypertensive
crisis.??

First line acute treatment includes:??® (Table 16, pg. 128)

* |V labetolol

* |V hydralazine?®®

« Oral nifedipine - 10 mg orally without biting to a maximum of 30 mg.
(Should not be given sublingually due to rapid onset of action)*

In these patients, the goal is not to normalise the BP, but to achieve a range
of 140-150/90-100 mmHg.2#?

4.11.3 Labour and delivery

Women with chronic hypertension, gestational hypertension or white-coat

hypertension should be delivered no later than 40 weeks and earlier if there is
inability to control maternal blood pressure or if pre-eclampsia develops.*

Women with pre-eclampsia > 37 weeks gestation should be delivered.*024

411.4 Postpartum care

Following delivery:??®

» Continue the same antenatal anti-hypertensive medications.

* Methyldopa should be stopped within 2 days following delivery to avoid
the risk of depression.

» Consider reducing the dose of medications if BP < 140/< 90 mmHg.

* Reduce anti-hypertensive medications if BP falls below 130/80 mmHg.
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Consider starting anti-hypertensive medications if the patient did not have

GH and the BP > 149/ > 99 mmHg.

If the patient still requires anti-hypertensive medications at the end of 2

weeks, she should be referred to a Physician/FMS for review.

Women with GH or pre-eclampsia should:

> discuss future pregnancy/fertility during their post-natal visit.

> have their BP monitored regularly as there is an increased risk of
developing hypertension in the future.

The following drugs are safe during breast feeding:2%°

Labetolol

ACE-I: enalapril, captopril
B-blockers: atenolol, metoprolol
Nifedipine

The safety of the following drugs has not as yet been established during
breast feeding:??®

ACE-| other than enalapril and captopril
ARBs
Amlodipine

Diuretic therapy for the treatment of hypertension should be avoided during
breast feeding and milk expression.
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Key messages:

Hypertension in pregnancy is defined as BP of 2 140/ = 90 mmHg taken
after a period of rest on two occasions.

The aim is to keep the Systolic BP < 150 mmHg and the diastolic BP
80-100 mmHg.

The definition of preeclampsia has been revised in the latest International
Society for Study of Hypertension in Pregnancy (ISSHP) 2014.

Women with pre-eclampsia > 37 weeks gestation should be delivered.



Table 15: Oral Anti-hypertensive Drugs Commonly Used in Pregnancy*

Mode of Daily Dosage |Max. Dosage | Half-life
Drug Action (mgiday) | (mgiday) |T,,(hours)| AdverseEffects
c Depression,
gntre;lly- 250-1000 mg in drowsiness,lupus
Methyldopa | 2cting (false ™% 5 4iieq 3000 18 -like syndrome,
transmitter doses blood dyscrasias,
precursor) liver dysfunction
200-800 mg biosk pumonary
Labetolol a & B-blocker | In 2-3 divided 2400 4 i’ d
doses oedema,
bronchoconstriction
Nifedipine**
Ca-channel . Headaches,
(extended blocker 30-60 mg daily 120 flushing
release)
*Adapted from:

« Training Manual on Hypertensives Disorders in Pregnancy, 2014, Division of Family Heaith Division, Ministry of
Health, Malaysia.

. Hypenenstve Disorders in Pregnancy. Gulde/me Summary. New York State Department of Health, May 2013.
for

** Short acting

is not re

therapy due to the risk of hypotension.
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Table 16: Parenteral Anti-hypertensive Drugs Commonly Used in

Pregnancy*
Drug Dosages
For rapid control
« [V Labetolol 10 mg over 1 minute and repeat at 5 minute intervals
(Maximum dose: 200 mg (40 mls)
Labetolol « Effective dose: 20-150 mg/hr (4-30 mis/hr)
« Infusion syringe pump
» Put 200 mg Labetolol in 50 mls syringe and start at 20 mg/hr
i.e. 20 mg or 4 mis/hr and increase at 30 minutes.
> Stop infusion if rate exceeds 150 mg/hr (30 mis/hr) and inform
specialist.
For rapid control:
« IV bolus 6.25 mg over 20 minutes and repeat every 20 minutes
only if DBP > 90 mmHg (1-10 mg/hr infusion is preferred)
Maintenance Dose
« Effective dose: 1-10 mg/hr
* Infusion Pump
Hydralazine » Dilute 50 mg Hydralazine in 50 mls Normal saline i.e. 1 mg/ml

and start at 5 mis/hr.

> Increase every 20 minutes by 1 ml/hr until maximum dose of
10 mis/hr or 10 mg/hr.

« Infusion Drip Set

> Dilute 20 mg Hydralazine in 500 mls Normal Saline and start at
10 dpm.

> Increase every 20 minutes at 10 dpm to titrate against blood
pressure so as to maintain at 140/90 mmHg.

Nitroglycerine**

For rapid control and maintenance dose:
« Infusion rate: 5-100 ug/min
» Put 50 mg in 50 mg syringe and start at 5 ug/min (0.3
mis/hour) and titrate at 15 minute intervals until the desired
Systolic BP is achieved.
» Maximum dose: 100 ug/min (6 mis/hour)

For rapid control:

Nicardipine « IV bolus 10-30 mcg/kg over 1 minute
For maintenance:
* IV Infusion: 2—-10 pg/kg/min
Sodium This is not advisable in pregnancy due to the risk of thiocyanate and
Nitroprusside | cyanide toxicity.
*Adapted from:

« Training Manual on Hypertensives Disorders in Pregnancy, 2014, Division of Family Health
Division, Ministry of Health, Malaysia
« 4" Ed Malaysian CPG on Hypertension.
**Limited data on the use of |V nitroglycerin in pregnancy
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4.12 Diabetes mellitus in pregnancy

Pregnant patient with diabetes may have:

» diabetes prior to conception

» gestational diabetes (GDM) — defined as any degree of glucose
intolerance which is first recognised during pregnancy, whether or not the
condition persisted after pregnancy.

This topic is covered in depth in the Malaysian CPG Management of Diabetes
Mellitus 2015, 5" Ed. 24

4121 Preconception counselling

*  Women with diabetes who receive preconception counselling have better
preconception glycaemic control and are more likely to have favourable
pregnancy outcomes.

* Pregnancy has to be planned and to occur only when the woman has a
good glycaemic control, has had appropriate assessment and
management of comorbidities and diabetic complications (such as
retinopathy and nephropathy).

«  Keep the Alc as normal as possible — preferably < 6.5%%5.

»  Weight reduction in those obese and overweight.

*  The BP control should be < 130/80 mmHg.

* Medications that are unsafe in pregnancy - statins, ACE-I, ARB - should
be withdrawn. Anti-hypertensives that are safe in pregnancy (section
4.11, pg. 122) should be substituted.

» Insulin therapy should be considered if the blood glucose targets are not
met 1-2 weeks after introducing changes to diet and initiating exercise.

*  Women on oral hypoglycaemic can be switched to insulin for a better
glycaemic control before planning pregnancy.

* Insulin treated women should be on multiple daily doses (basal-bolus) of
insulin.

4.12.2 Antepartum

*  Women who are at risk, should be screened for GDM at booking (Table
17, pg. 130).

» "Universal screening" for GDM is being advocated for all other pregnant
women at 24-28 weeks.

« Screening is done using the 75-g OGTT.

* Arepeat OGTT, 4-6 weeks later, should be performed in those whose

initial OGTT results are normal.
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* The blood glucose targets in pregnancy are in Table 18, pg. 130. The
treatment targets are lower than those used for diagnosis of
GDM_244,245,246

Table 17: Diagnostic Criteria for Overt Diabetes and GDM by OGTT at 24
to 28 Weeks Gestation*

Diagnosis FBG (mmoliL) 2 Hour Value (mmol/L)
GDM 251 27.8

*From the Internationai Federation of Gynecology and Obstetrics (F/IGO) initiative on gestational diabetes
meliitus: A pragmatic guide for diagnosis, management, and care.Int J Gynaecoi and Obstet 2015: 131
(Supp! 3): S173-211

Table 18: Blood Glucose Targets in Pregnancy?454¢

Target Value (mmol/L)
Pre-prandial blood glucose <53
1 hour after the start of a meal <78
2 hours after the start of a meal <6.7

4.12.3 Postpartum

* Insulin requirement drops immediately after delivery by 60-75%.
« If glycaemic control is inadequate with diet therapy alone, consider
appropriate therapy.
* Those whose blood sugar normalised immediately after delivery should
have a modified OGTT performed 6 weeks later.
,c |+ Women with a history of GDM should have annual screening for diabetes.

Key messages:

*  Women at risk should be screened for GDM.
*  Women with a history of GDM should have annual screening for diabetes.



4.13 Venous Thromboembolism in Pregnancy

Venous thromboembolism (VTE) occurs in 1 in 500 to 1 in 2000
pregnancies.5! This is about 4-5 times higher than in the non-pregnant
state.?#”2%¢ |n women with previous VTE, the recurrence rate per 100
patient-years could be as high as 11%.2° It was one of the leading direct
causes of maternal deaths in Malaysia for the year 2008.%'

The 2 manifestations of VTE are deep venous thrombosis (DVT) and
pulmonary embolism (PE). The sequelae of VTE are pulmonary
hypertension, post-thrombotic syndrome and venous insufficiency.

This topic of VTE in pregnancy is covered in depth in the Malaysian CPG
Prevention and Treatment of Venous Thromboembolism, 2013, 1" Ed.

VTE in pregnancy is more common:

* In the postpartum period than antepartum — In one study, the risk of
VTE and PE was 5-fold and 15-fold, respectively, in the postpartum
period compared to during pregnancy.?’

»  After LSCS than with vaginal delivery - It is twice as common after
LSCS.%0

* In the left than in the right leg - It is postulated that this is due to the
May-Thurner syndrome, in which the left iliac vein is compressed by the
right iliac artery.?’

* In the pelvic veins than in the calf veins - 12% of DVTs in pregnancy are
in the pelvic veins as compared to only 1% of DVTs in the general
population.??

The risk factors for VTE in pregnancy and the puerperium are as listed in
Appendix |, pg. 160. The more common risk factors are:?>

*  Normal physiological changes of pregnancy such as the hypercoaguable
state, venous stasis and vascular endothelial damage during
delivery?*

*  Previous history or family history of VTE

*  Thrombophilias

*  Older age > 35 years of age

+  Obesity BMI = 30 kg/m?

*  Gross varicose veins
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. Smoking
. Parity 2 3
. Maternal cardiac disease

Cardiac patients who are at higher risk of VTE include those with:
. Eisenmenger Syndrome and other forms of cyanotic heart disease
. Heart failure who are sedentary and lying in bed most of the time

4.13.1 Diagnosis

The clinical diagnosis of VTE and PE is sometimes difficult in pregnancy
because the symptoms and signs may be vague and non-specific. The
diagnostic algorithms for VTE and PE in pregnancy are in Appendix J and K,
pg. 161 and 162.

4.13.2 Treatment of VTE

Where the diagnosis is strongly suspected, (especially in the case of PE)
empiric anticoagulation is recommended (unless contraindicated for other
reasons) prior to the diagnostic evaluation. In patients with low or intermedi-
ate suspicion for PE or DVT, anticoagulation may be delayed till the diagnosis
is confirmed.

In the treatment of DVT:
*  LMWH is the therapy of choice and superior to UFH. When used for
VTE:
» It should be dosed according to the patient’'s weight (Table 19, pg.
134).
» Routine monitoring of anti-Xa activity is not necessary.?®
» It should be continued throughout pregnancy and for at least 6
weeks postpartum until a total of at least 3 months of treatment
have been given.
»  Following delivery, the patient should be offered the choice of
continuing LMWH or warfarin postnatally. Both are safe during
breast feeding.

»  Fondaparinux is not recommended because it crosses the placental
barrier.
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. UFH

» Initial treatment may be commenced with IV UFH and after
achieving a stable aPTT in the therapeutic range, it may be
converted to LMWH.

»  Subcutaneous UFH is less predictable in its efficacy and is not
advisable.

» If SC UFH is used, large doses (15,000 to 17,500 iu every 12
hours) are required and the aPTT checked periodically to ensure
anticoagulation is within the therapeutic range.

Prior to delivery, there are several management options:

. Discontinue LMWH or SC UFH 24-36 hours before planned delivery

. Conversion from LMWH to IV UFH at 36 weeks or earlier if delivery is
expected earlier. IV UFH can be discontinued 4-6 hours prior to delivery

Following delivery LMWH or UFH can be restarted 4-6 hours after vaginal
delivery and 6-12 hours after LSCS if there are no bleeding complications.
Oral anticoagulation can be resumed after 24 hours if there are no bleeding
concerns.

4.13.3  Treatment of Pulmonary Embolism

Patients presenting with massive PE require urgent cardiorespiratory
resuscitation. They may be treated by:

. Initial thrombolysis

. Percutaneous catheter directed embolectomy devices

This is then followed up with LMWH and then warfarin post-delivery for a total
duration of treatment of about 6 months.

4.13.4 Prevention of VTE

All women should undergo an assessment of risk factors for VTE in:
«  Early pregnancy or before pregnancy and
e Intrapartum or immediately postpartum

This assessment should be repeated if the woman is admitted to the hospital
for any reason or develops other intercurrent problems during the antenatal
and postpartum period. (Appendix L & M, pg. 163 and 164) They should be
offered thromboprophylaxis with LMWH where appropriate.
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Table 19: Dosing* of Subcutaneous LMWH for the Treatment and
Thromboprophylaxis of VTE in Pregnancy

Pregnancy Weight (kg)
Agent
<50kg | 50-69kg ‘ 70-90 kg ‘ >90 kg

Enoxaparin 2(? H]g 40 mg daily
Thromboprophylactic Tinzaparin 35(?0):U
Dose** 20,000 daily 4500 U daily

1U/ml

Enoxaparin | 40 mg bid | 60 mgbid | 80 mg bid | 100 mg bid
Thgrapeutic. Tinzaparin 175 units/kg once daily
:ntlcoagulatlon 20,000 Volume of tinzaparin in mL required =

ose***
1W/ml (weight in Kg -10) + 100

*Doses should be reduced in renal impairment

**RCOG. Reducing the Risk of Venous Thromboembolism during Pregnancy and the Puerperium. Green-top

Guideline No. 37a April 2015

*** Ministry of Health Malaysia. Clinical Practice Guidelines. Prevention and Treatment of Venous

thromboembolism. 2013
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When considering contraception in patients with heart disease, the following
factors are important:

Efficacy of the method

Potential complications of the contraceptive method which include:

> Risk of thrombosis

> Risk of infective endocarditis

> Risk of increased menstrual blood loss with anticoagulation
Complication of the surgery or procedure of insertion/implant
Drug interaction

Individual preference

Cost

There are many types of contraceptive methods such as: (Table 20, pg.
139-140, Appendix N & O, pg. 165-166)

Combined hormonal contraception
Progestogen only contraception

Depo provera

Implants

Intrauterine system (IUS)

Intrauterine contraceptive device (IUD)
Sterilisation

Barrier methods

In advising contraception to cardiac patients, the following should be
considered:

Efficacy-preferable those with pearl Index > 1

Interaction with medications:

> Bosentan may antagonise the efficacy of the hormonal
contraceptives. Thus a second method of contraception may be
necessary.

> Concomitant use of rifampicin, proton pump inhibitors,
antiepileptics.

Safety profile and risk of:

> Thrombogenicity - estrogen based contraceptives and injectable
progestins are associated with increased thrombotic risk.?%® They
should be avoided in patients with Fontan, cyanotic heart disease,
atrial arrhythmias, PH, Eisenmenger syndrome, those with
mechanical valves, stents and right to left shunts.

> Infection - in patients with IUS and IUDs there is a potential risk of
infective endocarditis.
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Water retention - with the injectable progestin preparations. This
may be a problem in patients with severe obstructive lesions and/or
poor cardiac reserve.

Heavy menstrual bleeding in patients on oral anticoagulants and
IUDs.

»  Surgical methods

>
>

>

Mini laparotomy is preferable.

Laparoscopic sterilisation in patients with PH and Eisenmenger
syndrome is contraindicated as these patients do not tolerate the
pneumoperitoneum.

Hysteroscopic sterilisation and insertion of intrauterine devices
may give rise to vasavagal reaction due to manipulation of the
cervix. This is poorly tolerated in patients with PAH and
Eisenmenger syndrome."”

For emergency contraception, the following are available:

» the emergency contraceptive pill (Ella®, Escapelle®) — the preparation
containing high dose Levonogestrel may interact with warfarin

e copper IUD

All women should be given information on contraception before they need
them and know where to get expert advice when needed.

The contraceptive method of choice will depend on the patient’s underlying
cardiac condition.
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In patients with PH and Eisenmenger syndrome who are not on Bosentan,
progestin only implants (Nexplanon® previously known as Implanon®) are
recommended. This is an effective contraceptive method that is easy and
safe to implant.'””

Key messages:

» Contraception plays a key role in stabilising the maternal heart condition
by the prevention of an unwanted pregnancy.

» Aplanned pregnancy brings the best outcomes.

« If pregnancy is contraindicated, then appropriate contraceptive advice is
paramount for the safety of the patient.
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Table 20: Contraceptive Methods

Contraceptive Route of Use/ Pearl Index
: General Considerations
Method Administration Typical | Perfect
Use** Use
Oral (combined oral 5 0.1 .
) contraceptives - COC) : « Contain oestrogen and progestogen
Combined - * Have high efficacy (P1 0.05)
hormonal Vaginal 5 0.1 « Increased risk of thrombosis
contraception Patch — worn for three « Have non contraceptive benefits
weeks, off for one week - 5 0.1  Refer Appendix J, pg. 161 for the WHOMEC risk
allowing menstrual cycle — classification for the use of these agents
then start with a new patch
* Has low risk for thrombosis
Pr n onl * Mode of action is by secondary mechanisms
coﬁ?riig)gtieono Y « Less efficacious than combined hormonal contraception
(e.g. Noriday® Oral 5 0.1-0.5 « Must take at the same time each day (within 3 hours —
Cerazette®) ’ Noriday®, within 12 hours — Cerazette®)
* May be used during lactation
« Refer Appendix I, pg. 160 for safety of the different
progesterone only contraceptions in cardiac disease
« Has high efficacy similar to combined oral contraceptive
Intramuscular (can be pill
Depo provera given monthly or 3 monthly 0.3 0.3 « Contains medroxyprogesterone
depending on preparation) « Increases risk of water retention
« Increases risk of osteoporosis with long term use (> 2 yrs)
« Contains desogestrel
* Has very high efficacy
Implant Inserted subcutaneously 0.05 0.05 « Lasts for 3 years
* Has low risk for thrombosis
« Can be inserted 48 hours after delivery




Table 20: Contraceptive Methods (cont’d)

Cont i Route of Use/ Pearl Index*
M:;‘h'::ep ive A:umi:?stra:iin Typical Perfect General Considerations
Use** Use
. « Contains levonorgestrel
Intrauterine « Has high efficacy
system (IUS) Inserted into uterus 0.8 0.5 « Lasts for 5 years
(Mirena®) « Has low risk for thrombosis
» Reduced risk of anaemia
« Has high efficacy
Inserted into uterus « Risk of infection is highest during the first 3 weeks after
Intrauterine May be: insertion
contraceptive « Hormonal (progesterone) 0.1 0.1 « Increases risk of pelvic inflammatory diseases
device (IUD) or « Can be kept for 3-5 years
« Copper « Increases risk of heavy menstrual blood loss
» Not recommended in patients on anticoagulants
Tubal ligation L . . .
« Done surgically 05 05 + This is a permanent surgical option which should be
L (minilaporatomy or : : considered when pregnancy is contraindicated.
Sterilisation hysteroscopically) « Careful counselling to the patient and spouse is important.
« Has high efficacy
Vasectomy 0.15 0.1 « Can be considered
* Surgical ’ ’
29 18 » Condom with or without spermicide
: « Diaphragms/caps/sponge
Szt o 32 20-26 These methods are not very effective and are not
recommended as the only form of contraception

*Peari index: is the most common technique used in clinical trials for reporting the effectiveness of a birth control method. < 1 = good, < 0.5 = very good, < 0.1 =

excellent;

**Typical use refers to the fact that most women may only occasionally use the method incorrectly




6. TERMINATION OF PREGNANCY



The request for termination of pregnancy (TOP) may be made by;
. The patient herself

. The family

. The attending cardiologist/physician

. The obstetrician

Each of these requests must be based on the merits of the individual case
within the provision of the law. It will depend upon:

. Patient’s current cardiac status

. The risk to the patient as the pregnancy advances

. Existing contraindications for pregnancy

The safest time for elective TOP is early in the 15t trimester. This procedure
must be performed within a facility equipped to manage the patient’s cardiac
disease as well as possible complications that may arise.

Whenever TOP is being considered a detailed counselling session is a
prerequisite. It should involve:

*  The patient

*  Partner

¢ Other family members (deemed necessary)

»  Physician/cardiologist

*  Obstetrician

*  Anaesthetist

The session has to address issues such as:

*  Timing
¢ Methods
. Place

»  Attending Doctors

*  Anaesthesia

*  Complications

*  Average length of stay
* Costs

*  Post TOP contraception

For every patient the method and the need for anaesthesia should be
individualised.

EI- High risk patients should be managed in a centre equipped to handle

complications including cardiac surgery.
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Prophylaxis against IE is advised in high risk patients. (section 4.10, pg.
120)

Dilatation and evacuation is the safest procedure in both the first and
second trimesters.

When surgical evacuation is not feasible in the second trimester, prosta
glandins E1 or E2, can be administered to evacuate the uterus.?’
These drugs are absorbed into the systemic circulation and can lower
systemic vascular resistance and BP, and increase heart rate, effects
that are greater with E2 than with E1.2%

With prostaglandin E compounds, systemic arterial oxygen saturation
should be monitored with a transcutaneous pulse oximeter and norepi
nephrine infused at a rate that supports the DBP.

Prostaglandin F compounds should be avoided because they can
significantly increase pulmonary artery pressure (PAP) and may
decrease coronary perfusion.?%®

Saline abortion should be avoided because saline absorption can cause
expansion of the intravascular volume, heart failure, and clotting
abnormalities.

It must be borne in mind that despite the TOP the maternal cardiac risks
may persist until haemodynamic changes normalise.

For more details, please refer to Ministry of Health, TOP guidelines 2012.2%°

Key messages:

Whenever TOP is being considered a detailed counselling session is a
prerequisite.

Despite the TOP, maternal cardiac risks may persist until haemodynamic
changes normalise.



7. IMPLEMENTING THE GUIDELINES,
RESOURCE IMPLICATION AND
PERFORMANCE MEASURES



The objective of this CPG is to improve the care of pregnant women with cardiac

disease. It works within the existing framework of perinatal care, emphasising:

* Clinical signs that should raise suspicion of the presence of cardiac
disease and the early signs of cardiac decompensation.

* Clear guidelines on the flow pattern of perinatal care and referral of these
patients starting from preconception counselling till postpartum.

There are no additional cost implications. Drugs, if any, are easily available at all the
government health clinics.

For the success of any CPG, it should be successfully implemented. This involves:

« Continuous medical education via regular seminars, lectures and
roadshows particularly at the district hospital and family medicine clinics.
Education and training is the most important aspect of the implementation
of this CPG.

* Coordinated linkages between primary healthcare personnel and tertiary
centres to allow easy and appropriate referrals. Guidelines for referral are
in Table 6, pg. 25-26.

* Widespread availability of this CPG to healthcare providers via printed
copies, electronic websites, etc.

The performance measures for this CPG will be the confidential report of maternal
mortality. Cardiac disease accounts for almost 50% of indirect maternal deaths. Most
of these cardiac deaths are preventable.

The aim of the CPG is to reduce maternal cardiac deaths by 50% by 2020.
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Other Performance measures are:
Percentage of pregnant cardiac patients who have documentation in their
medical record of all of the following:

caregivers and patient

Performance Measure Yes No Tar_get to Achieve
in 3-5 Years

Preconception counselling given >70%
Contraceptive advice >70%
Planned pregnancy > 50%
WHQ/NYHA risk classification > 90%
assigned
Referred to specialist at first
detection of underlying cardiac > 90%
disease
Writt'e:n pregnancy care plan > 95%
detailing issues
Anaesthetic assessment for > 95%
patients in WHO class Il & IV °
Labour and delivery in appropriate
setting with availability of > 95%
HDU/CCU/ICU bed if necessary
Disch ided to all

ischarge summary provided to a > 95%
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Appendix A: US FDA Pregnancy Risk Classification and Suggested Management Strategies

CATEGORY DEFINITION MANAGEMENT STRATEGY EXAMPLE DRUGS
A Adequate and well-controlled studies in pregnant women have failed | Because studies are not able to rule out the levothyroxine, folic acid,
(controlled to demonstrate a risk to the fetus in the first trimester of pregnancy | possibility of harm, the drug should be used magnesium sulfate,
studies show (there is no evidence of risk in later trimesters). during pregnancy only if clearly indicated. liothyronine
no risk)
B Animal reproduction studies have failed to demonstrate a risk to the | Because the studies of humans cannot rule out | metformin,
(no evidence of | fetus, but there are no adequate and well-controlled studies of the possibility of harm, the drug should be used | hydrochlorothiazide,
risk in humans) | pregnant women. during pregnancy only if clearly needed. cyclobenzaprine,

Or

Animal studies demonstrate a risk, and adequate and
well-controlled studies in pregnant women have not been done
during the first trimester.

amoxicillin, pantoprazole

c Animal reproduction studies have failed to demonstrate a risk to the | The drug should be given to pregnant women tramat_io_l, gabapentin,
(risk cannot be | fetus, but there are no adequate and well-controlled studies of only if clearly needed. amlodipine, trazodone,
ruled out) pregnant women. prednisone
Or
Animal studies demonstrate a risk, and adequate and
well-controlled studies in pregnant women have not been done
during the first trimester.
D There is positive evidence of human fetal risk based on adverse If this drug is used during pregnancy, or if the lisinopril, alprazolam,
(positive reaction data from investigational or marketing experience or patient becomes pregnant while taking this losartan, clonazepam,

evidence of risk)

studies of humans, but the potential benefits from the use of the
drug in pregnant women might be acceptable despite its potential
risks.

drug, the patient should be apprised of the
potential hazard to the fetus.

lorazepam

X
(contraindicated
in pregnancy)

Studies in animals or humans have demonstrated fetal
abnormalities or there is positive evidence of fetal risk based on
adverse reaction reports from investigational or marketing
experience, or both. The risk involved in the use of the drug in
pregnant women clearly outweighs any possible benefits.

This drug is contraindicated in women who are
or might become pregnant. If this drug is used
during pregnancy, or if the patient becomes
pregnant while taking this drug, the patient
should be advised of the potential hazard to the
fetus.

atorvastatin,
simvastatin, warfarin,
methotrexate,
finasteride

Adapted from:

* PDR Staff. Drug information for the Health Care Professional USDP/ vol. 1 (23 Edition). Micromedex, NY, USA (2003).
* Boothby LA, Doering PL. FDA labeling system for drugs in pregnancy. Ann Pharmacother. 2001; 35(11):1485-9
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Appendix B: Recommendations for Cardiovascular Drug Use during
Fregnancy

FDA Placenta |Transferable
| Adverse Effects
Drug tegory |permeable|to breast milk
Aspirin (low dose) B Yes Well tolerated | No teratogenic effects known (large data sets)
leEreste c No No N_o fetal adverse effects reported
(limited human data)
Thyroid insufficiency (9%), hyperthyroidism,
Amiodarone D Yes Yes goitre, bradycardia, growth retardation,
premature birth
Hypospadias (first trimester); birth defects, low
Atenolol D Yes Yes birth weight, bradycardia and hypoglycaemia in
fetus (second and third trimester)
Renal or tubular dysplasia, oligohydramnion,
ACE-Inhibitors D s s growth retardation, gsmﬁcatlon disorders of )
skull, lung hypoplasia, contractures, large joints,
anaemia, intrauterine fetal death
Unk Renal or tubular dysplasia, oligohydramnion,
Angiotensin D no:/vn growth retardation, ossification disorders of
Receptors Blockers D Unknown (no deg) | Skull lung hypoplasia, contractures, large joints,
recommended) anaemia, intrauterine fetal death
B-Blockers
(bisoprolol,metoprolol C Yes Yes Bradycardia and hypoglycaemia in fetus
propranolol)
Clopidogrel C Unknown Unknown No information during pregnancy available
Digoxin © Yes Yes Serum levels unreliable, safe
Diltiazem C No Yes Possible teratogenic effects
. . . Yes, Well
Diuretics (frus_em_lde/ & ¥ tolerated; milk Tt .
hydrochlorothiazide) es production can igonydramnion
be reduced
Fibrates (fenofibrate®, Yes?®
gemfibrozil®) (o] Yes JUnknown® No adequate human data
Fondaparinux Yes No New drug, (limited experience)

. Long-term application: seldom osteoporosis
Heparin (low .
molecular weight) B No No and markgdly less thrombocytopenia than

UF heparin
Heparin " Long-term application: osteoporosis and
(unfractioned) B/C No No thrombocytopenia
Fetal growth restriction (second and
Labetolol (] Yes Yes third trimester), neonatal bradycardia and
hypotension (used near term)
. . Fetal bradycardia, acidosis, central nervous
Lidocaine C Yes Yes system toxicity
Methyldopa B Yes Yes Mild neonatal hypotension




FDA | Placenta |Transferable
| Adverse Effects

Drug category |permeable |to breast milk

Tocolytic; s.I. application and potential
Nifedipine C Yes Yes synergism with magnesium sulfate may induce

hypotension (mother) and fetal hypoxia
Nitrates (GTN, . .
Isosorbide dinitrate) B Unknown Unknown Bradycardia, tocolytic
Propafenone C Yes Unknown Unknown (limited experience)

Bradycardia and hypoglycaemia in fetus
Sotalol E Yes Yes (limited experience)

Yes, milk Antiandrogenic effects, oral clefts
Spironolactone D Yes production can | (first trimester)
be reduced

Statins Yes Unknown Congenital anomalies
Ticlopine Unknown Unknown Unknown (limited experience)
Verapamil (oral) c Yes Yes Well tolerated (limited experience during

pregnancy)

Intravenously use is may be associated with a
Verapamil (IV) © Yes Yes greater risk of hypotension and subsequent

fetal hypoperfusion

Yes, well
. . tolerated as . .
Warfarin D/X Yes . Coumarin-embryopathy, bleeding
metabolite

*MERCK manual grading
http://www.msdmanuals.com/professional/gynecology-and-obstetrics/drugs-in-pregnancy/drugs-in-pregnancy
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Appendix C: Recommendations for Antibiotic Use during Pregnancy

FDA Placenta | Transferable
Drug category | permeable | to breast milk CETEDEEES
Ampicillin, amoxicillin,
cephalosporins,
erythromycin, B Yes Yes No fetal adverse effects reported
mezlocillin, penicillin
Imipenem, rifampicin, . .
teicoplanin c O Uifoemm Risk cannot be excluded (limited human
vancomycin data)
. Gray Baby syndrome, in women or
Chlorampenical c fetuses with G6PD deficiency - haemolysis
. . Ototoxicity (e.g. damage to fetal
amleabica=iEy D labyrinth), resulting in deafness
. Possibly arthralgia; theoretically,
Fluoroquinolones D/C* musculoskeletal defects (e.g. impaired
bone growth), but no proof of this effect
Nitrofurantoin B In women or fetuses with G6PD
deficiency - haemolysis
Primaquine c In women or fetuses with GEPD
deficiency - haemolysis
Sulf d When the drugs are given after about 34
Wil fes . weeks gestation, neonatal jaundice and,
(exlcept sul a§§|azme, C without treatment, kernicterus
‘fN?'Th, hlfs minimal In women or fetuses with G6PD
etal risk) deficiency - haemolysis
Slowed bone growth, enamel hypoplasia,
permanent yellowing of the teeth, and
" increased susceptibility to cavities in
Tetracycline D offspring
Occasionally, liver failure in pregnant
women
Trimethoprim c Increased risk of neural tube defects due

to folate antagonism

*MERCK manual grading
http://www.msdmanuals.com/professional/gynecology-and-obstetrics/drugs-in-pregnancy/drugs-in-pregnancy




Appendix D: Recommendations for Drug Use during Pregnancy

FDA Adverse Effects
Drug |Category
ORAL HYPOGLYCAEMICS
Chlorpropamide C Neonatal hypoglycaemia
Glyburide (o} Neonatal hypoglycaemia
Metformin B Neonatal hypoglycaemia
ANTI INFLAMMATORY AGENTS
Fetal kernicterus
With high doses, possibly 15t- trimester spontaneous
abortions, delayed onset of labour, premature closing
of the fetal ductus arteriosus, jaundice, occasionally
Aspirin and other salicylates D maternal (intrapartum and postpartum) and/or
neonatal haemorrhage, necrotising enterocolitis, and
oligohydramnios
With low doses (81 mg) of aspirin, no significant
teratogenic risk
C
D - for .
Same as those for salicylate
d
N soir? ;iver:gs Contraindicated in the 3 trimester
after 30
weeks
ANTI THYROID MEDICATIONS
Methimazole D Fetal goitre and neonatal scalp defects (aplasia cutis)
. . Fetal goitre and maternal hepatotoxicity and
Propylthiouracil D agranulocytosis
Destruction of the fetal thyroid gland or, when the
Radioactive iodine (**'l) D drug is given near the end of the 1¢ trimester, severe
fetal hyperthyroidism
Saturated solution of K Large fetal goitre, which may obstruct breathing in
iodide neonates
Triiodothyronine D Fetal goitre
VACCINES
Live-virus vaccines such as . . . . .
those for measles, mumps With rubella and varicella vaccines, potential infection
rubella, polio, chickenpox of the placenta and developing fetus
and yellow féver With other vaccines, potential but unknown risks
OTHERS
. . When these drugs are used during the 1¢ trimester,
Corticosteroids B possibly orofacial clefts
Loratadine B Possible hypospadias
Ondansetron B No significant teratogenic risk
. Placental vasoconstriction and possible risk of
Pseudoephedrine (o} gastroschisis
Vitamin K c In women or fetuses with G6PD deficiency-
haemolysis
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Appendix E: Estimated Fetal and Maternal Radiation Doses from

Common Raalologlcal and Cardiac Dlagnostlc and Interventional

rocedures
Conventional X-Ray Fetal dose Maternal Exposure*
examinations Mean (mGy) |Maximum (mGy) mGy
Skull <0.01 <0.01 0.1
Chest <0.01 <0.01
Thoracic Spine <0.01 <0.01
Abdomen 1.4 4.2
Lumbar spine 1.7 10
Pelvis 1.1 4
Intravenous Urogram 1.7 10
Fetal dose Maternal Exposure*

Computed Tomography

Mean (mGy) |Maximum (mGy) mGy
Head <0.005 <0.005
Chest 0.06 0.96 7
Abdomen 8.0 49
Lumbar spine 2.4 8.6
Pelvis 25 79
Fluoroscopic Fetal dose Maternal Exposure*
Examinations Mean (mGy) |Maximum (mGy) mGy
Barium meal (Upper GI) 1.1 5.8
Barium meal (lower Gl) 6.8 24
(cd;regt;?gnpnzgg:gg:i:m) Fetal exposure* Maternal exposure*
Coronary angiogram 1.5 7
Percutaneous Coronary
intervention or 3 15
Radiofrequency Catheter
Ablation
Adapted from:

* Sharp C, Shrimpton JA, Bury RF. Diagnostic medical exposures: Advice on exposure to ionising radiation during pregnancy. National

Radiological Protection Board, Chifton, Didcot, Oxon, UK; 1998.

* *Regitz-Zagrosek V, Lundqvist CB, Borghi C, Cifkova R, Ferreira R et al. The Task Force on the Management of Cardiovascular
Diseases during Pregnancy of the European Society of Cardiology (ESC). Endorsed by the European Society of Gynecology, the
Association for European Paediatric Cardiology, and the German Society for Gender Medicine. ESC Guidelines on the

cardiovascular diseases during pregnancy. European Heart Journal (2011) 32, 3147-3197.

When considering fetal risk from radiation exposure and termination of pregnancy:*°

» at fetal doses of less than 100 mGy (10,000 mrad) termination is NOT justified based upon
radiation risk

> at fetal doses between 100 and 500 mGy, decisions should be based upon individual
circumstances

> at fetal doses in excess of 500 mGy, there can be significant fetal damage, the magnitude
and type of which is a function of dose and stage of pregnancy

of



Appendix F: Sistem Kod Warna dan Senarai Semak Penjagaan
Antenatal*

KOD WARNA | TAHAP PENJAGAAN

Rujukan segera ke Hospital dan pengendalian selanjutnya
adalah bersama (shared care) Pakar O&G dan Pakar Perubatan
Keluarga

Rujukan untuk pengendalian oleh Pakar O&G Hospital/Pakar
Perubatan Keluarga, dan penjagaan selanjutnya boleh dilakukan
bersama (shared care) Pegawai Perubatan dan Jururawat
Kesihatan

Pengendalian di Klinik Kesihatan oleh Pegawai Perubatan dan
Kesihatan dan pengendalian selanjutnya boleh dilakukan
bersama Jururawat Kesihatan/Jururawat Masyarakat di bawah
pengawasan Pegawai Perubatan

PUTIH Penjagaan oleh Jururawat Kesihatan/Jururawat Masyarakat di
Klinik Kesihatan dan Klinik Desa (sekiranya tiada terdapat faktor
risiko yang disenaraikan dalam kod merah, kuning dan hijau,
ibu diberi kod warna putih)

*Adapted from: Garis panduan senarai semak bagi penjagaan kesihatan ibu dan bayi mengikut
system kod warna. Bahagian Pembangunan Kesihatan Keluarga Kementerian Kesihatan
Malaysia Edisi Keempat, 2013
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Appendix G: Suggested Anaesthetic Techniques/ Regimes for
Pregnant Patients with Heart Disease*

Anaesthetic preparation

Preparation for anaesthesia should be the same like any other case but extra monitoring and
more cardio stable drugs should be chosen.

Haemodynamic goals for both GA and regional anaesthesia:

» To maintain sinus rhythm (Phenylephrine infusion can help maintaining heart rate)
» To maintain good cardiac output (might need Dopamine or Dobutamine infusion)
« To prevent hypotension (MAP to keep at baseline of above 70 mmHg)

GA technique for heart case

1.1 Invasive line i.e. arterial line and CVP monitoring (via Internal jugular preferably under
ultrasound guidance) should be done whilst patient still widely awake.

*Some centres consider central line monitoring as an optional especially in mild to
moderate risk case.

1.2 Induction agent of choice-Etomidate 0.2 mg/kg, Titration midazolam up to 5 mg

1.3 IV fentanyl (2-3 mcg/kg) during induction.

(Need to warn paediatrician on the risk of fetal apnoea).

1.4 Muscle relaxant-Suxamethonium can induce bradyarrthmias. Rocuronium can be used
instead (0.6-1 mg/kg of lean body weight). Normally 50 mg is enough for average weight.
*Please ensure the availability of Sugammadex before using high dose Rocuronium
for intubation.

1.5 To maintain MAP as recorded during baseline monitoring or (above 70 mmHg) especially

in Pulmonary HPT, any congenital heart defect and hypertensive patient.

.6 IV Morphine 10 mg (titration of 5,5 mg), after fetus is delivered.

7 IV Oxytocin to be given as slow bolus, 2 unit in 5 cc N/S over 10 mins then followed by

either 5 1U in 50 ml at 7 ml per hour or 10 1U in 500 ml at 36 ml per hour. Continue for 4

hours.

1.8 Reversal is by IV Sugammadex 0.2 mg/kg or mixture of IV Glycopyrrolate 400 mcg and
IV Neostigmine 2.5 mg.

1.9 Pain relief is by multimodal analgesia if no contraindication. PCA morphine is optional.

1.10 Post-operative monitoring should be in HDW/ICU.

Regional technique for heart case

Low dose sequential Combined Spinal Epidural (CSE) is recommended whenever regional
is considered as a better choice compared to GA.

2.1 Dosage of (CSE) in Heart Case

« Spinal dose
(0.5-1 ml of heavy 0.5% bupivacaine) + 25 mcg fentanyl.
To check the level of sensory loss to pin prick after 5 minutes. If still below T5-T6 level, to
slowly increase the level with titration of epidural.
» Epidural drug
(2% of lignocaine in 1:200 000 Adrenaline), 3-5 mls every 5 minutes until T5-T6 is reached.

*From: Obstetric Anaesthesia & Analgesia Service, Policies and Guidelines, HKL/OAS 2014.




Appendix H: Management of Tachyarrhythmias During Pregnancy*

SVTNT

Haemodynamically Stable

No Yes

Y

Cardiovert regardless VT SVT
vertregar [ s ]

<
<
<
<

Pharmacological cardioversion Determine if:

+ IV .amiodarone - Atrial ectopics
* IV procainamide » Paroxysmal SVT
* IV lignocaine * Focal atrial tachycardia

Prophylaxis Atrial Fibrillation/Atrial Flutter
« cardioselective B-blockers

* Amiodarone

+ Or both
Y
- - Atrial Fibrillation/Atrial Flutter
Atrial Ectopics Control heart rate with:
* Reassure + Digoxin
« Avoid precipitating  B-blockers
factors  Verapamil/diltiazem
« Cardioselective +
B-blockers anticoagulants
Paroxysmal SVT y
Termination: Focal atrial tachycardia
* Vagal maneuvers Control heart rate with:
* IV adenosine + Digoxin
+ IV verapamil * B-blockers
* IV propranolol + Verapamil/diltiazem
Prophylaxis:
» Digoxin
* B-blockers
» Verapamil/diltiazem

*Adapted from: Baig M. Arrhythmia-cantered treatment review of tachyarrhythmia durmg pregnancy.
An article from the e-journal of the ESC Council for Cardiology Practice 2014; 12: N° 13
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Appendix I: Risk Factors for VTE in Pregnancy

Pre-existing

Previous VTE

Heritable

Antithrombin deficiency
Protein C deficiency
Protein S deficiency
Factor V Leiden
Prothrombin gene mutation

Thrombophilia

Acquired

Antiphospholipid antibodies

Persistent lupus anticoagulant and/or
persistent moderate/high titre anticardiolip-
in antibodies and/or 8, glycoprotein 1
antibodies

Medical comorbidities e.g. cancer, heart failure, active SLE,
inflammatory polyarthropathy or IBD, nephrotic syndrome, type 1
diabetes mellitus with nephropathy, sickle cell disease, current
intravenous drug user

Age > 35 years

Obesity (BMI = 30 kg/m?) either pre-pregnancy or in early
pregnancy

Parity = 3 (a woman becomes para 3 after her third delivery)

Smoking

Gross varicose veins (symptomatic or a above knee or with
associated phlebitis, oedema/ skin changes)

Paraplegia

Obstetric risk factor

Multiple pregnancy
Current pre-eclampsia

Caesaran section

Prolong labour (> 24 hours)

Mid-cavity or rational operative delivery

Stillbirth

Preterm birth

Postpartum haemorrhage (> 1 litre/requiring transfusion)

New onset/transient

These risk factors are
potentially reversible
and may develop at
later stages in
gestation than the
initial risk ment

Any surgical procedure in pregnancy or puerperium except
immediate repair of the perineum, e.g. appendicectomy,
postpartum sterilisation

Bone fracture

Hyperemesis, dehydration

Ovarian hyperstimulation
syndrome (first trimester only)

Assisted reproductive technology
(ART), in vitro fertilisation (IVF)

or may resolve and
therefore what is
important is an
ongoing individual risk
assessment

Admission or immobility (= 3
days bed rest)

e.g. pelvic girdle pain
restricting mobility

Current systemic infection
(requiring intravenous
antibiotics or admission to
hospital)

e.g. pneumonia, pyelonephritis,
postpartum wound infection

Long-distance travel (> 4 hours)

From: RCOG. Reducing the Risk of Venous Thromboembolism during Pregnancy and the
160 Puerperium. Green-top Guideline No. 37a April 2015




Appendix J:Diagnostic Algorithm for Suspected DVT in Pregnacy*

[ Clinical icion of DVT in pr ]

Is DVT still likely or iliac vein
thrombosis is suspected?

Positive Repeat CUS in 1 week Negative
—
or perform MRV

~—

CUS: Compression Ultrasonography; DVT: Deep Vein Thrombosis MRV: Magnetic
Resonance Venography

* Ministry of Health Malaysia. Clinical Practice Guidelines. Prevention and Treatment of
Venous thromboembolism. 2013
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endix K: Diagnostic Algorithm for Suspected PE in Pregnancy*

Clinical suspicion of PE in pregnancy

CTPA or V/Q scan
Positive /

\ :]N egative

\

CUS: Compression Ultrasonography; CTPA: Computed Tomography Pulmonary Angiogra-

phy; V/Q Scan: Ventilation/Perfusion Scan

* Ministry of Health Malaysia. Clinical Practice Guidelines. Prevention and Treatment of

Venous thromboembolism. 2013




Appendix L: Antenatal Risk Assessment and Indications for
Antenatal Thrombophylaxis*

Risk Factors Requi M When to Initiate
Treatment

High Risk

« Single previous VTE Any 1 Risk Factor Requires antenatal Recommend
with: prophylaxis with from as early as
> Family history or « LMWH possible in
» Unprovoked/ estrogen > Enoxaparin 1 mg/kg pregnancy

related daily or

« Previous recurrent > Tinzaparin 4500 units daily

VTE>1 (if BW > 90 kg, to dose at

75 units/kg daily)

Intermediate Risk

« Single previous VTE with no | Any 1 Risk Factor Consider (not routinely Timing of initiation
family history (if admitted into recommended) has to be individualised.
+ Medical comorbidities e.g. hospital) antenatal prophylaxis Consider:
» Heart/lung disease with > from early in
> SLE « LMWH pregnancy
> Cancer > Enoxaparin 1 mg/kg (not routinely
» Inflammatory conditions daily or recommended) or
> Nephrotic syndrome > Tinzaparin 4500 units daily > from 28 weeks
> Sickle cell disease (if BW > 90 kg, to dose at (recommended)
> Thalassaemia 75 units’kg daily) 3 when admitted to
> Intravenous drug user hospital
« Surgical procedures e.g. (recommended)
> Appendicectomy
+ Age > 35 years Any 2 3 Risk Factors or| Consider antenatal Consider:
« Obesity BMI > 30 kg/m? Any 2 2 Risk Factors prophylaxis with > from 28 weeks
« Parity23 (if admitted into * LMWH > when admitted to
+ Smoker hospital) > Enoxaparin 1 mg/kg hospital
« Gross varicose veins daily or
« Current systemic infection > Tinzaparin 4500 units daily
« Immobility e.g. paraplegia, (if BW > 90 kg, to dose at
long haul travel > 4 hours 75 units’kg daily)
+ Preeclampsia

Any < 2 Risk Factors or | « Mobilisation
less (not admitted into | + Avoid dehydration
hospital)

Dehydration/ hypermesis/
Ovarian hyperstimulation
syndrome

+ Multiple pregnancy

« Assisted reproductive
treatment

= Patients to be assessed at booking and with every admission into hospital. This table does not replace clinical judgement.
= It does not include very high risk individuals who require anticoagulation when not pregnant (ie those on long term warfarin).
This includes:
> Previous VTE on warfarin

»  Anti-phospholipid syndrome with previous VTE
= These very high risk patients require therapeutic dose of LMWH antenatally and at least 6 weeks postnatal LMWH or until
switched back to oral anticoagulant therapy

*Adapted from:
* Ministry of Health Malaysia. Clinical Practice Guideli Pr ion and Tr of Venous thromb: ism. 2013
* RCOG. Reducing the Risk of Venous Thromboembolism during Pregnancy and the P [ Green-top Guidei

No. 37a Aprit 2015
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Appendix M: Postnatal Risk Assessment and Indications for
Postnatal Thrombophylaxis*

Risk Factors

Requirements

Management

High Risk

* Any previous VTE
« Anyone requiring antenatal
prophylactic LMWH

Any 1 Risk Factor

At least 6 weeks postnatal
prophylactic LMWH

Intermediate Risk

+ Caesarean section in labour
+ BMI > 40 kg/m?

» Prolonged hospital admission
* Medical comorbidities e.g.
Heart/ lung disease

> SLE

»> Cancer

> Inflammatory conditions

>

>

v

Nephrotic syndrome
Sickle cell disease
Thalassaemia
Intravenous drug abuser

Y

Any 1 Risk Factor

At least 7 days postnatal
prophylactic LMWH

« If persisting or > 3 risk factors,
consider extending
thromboprophylaxis with LMWH

« Age > 35 years

+ Obesity BMI > 30 kg/m?

« Parity 23

* Smoker

* Elective caesarean section

« Any surgical procedure in the
puerperium

+ Gross varicose veins

« Current systemic infection

« Immobility e.g. paraplegia,
long haul travel > 4 hours

+ Preeclampsia

+ Midcavity rotational operative
delivery

« Prolonged labour > 24 hours

« Assisted reproductive
treatment

« Postpartum hemorrhage > 1
litre or blood transfusion

Any 2 2 Risk Factors

« At least 7 days postnatal
prophylactic LMWH

« If persisting or > 3 risk factors,
consider extending
thromboprophylaxis with LMWH

Any < 2 Risk Factors or
less (not admitted into
hospital)

* Mobilisation
« Avoid dehydration

*Adapted from Ministry of Health Mataysia. Clinical Practice Guidelines. Prevention and

2013

of Venous thr




Appendix N: Safety of Progesterone Only Contraceptive Methods in
Women with Cardiac Disease

Progesterone only . o, WHOMEC#
contraceptive method Cardiac condition Class
All cardiac conditions
Progesterone only pill® (should not normally be advised
« Noriday® where pregnancy poses a high or 1
+ Cerazette® unacceptable risk - WHOMEC Class
3 and 4 conditions)
D P All cardiac patients who are 1
€po Frovera not on warfarin
All cardiac patients on warfarin® 3
Implants e.g. ) )
(Nexplanon®, previously | All cardiac patients 1
known as Implanon®)
Cardiac patients generally 1
even if taking warfarin?
Structural heart disease® 2
Intra-Uterine System Prosthetic heart valves®® 3
i ®
e.g. Mirena Previous endocarditis® 3
Pulmonary hypertension,
Fontan circulation or other
condition in which vagal 4(3)
reaction at insertion would be
poorly tolerated
Emergency . .
contraception All cardiac disease 1

#WHOMEC: World Heart Organization Medica/ Eligibifity Criteria
2Although safe, the standard progestogen-oniy piil is less effective than all the other progestogen-only methods.

bEfficacy reduced by Bosentan
°Risk of haematoma at injection site

9The INR may be altered after initiation of any progesterone hormone therapy. it needs to be monitored.

°Risk of Infective Endocarditis

From: Thorne S, MacGregor A, Nelson-Piercy C. Pregnancy and contraception in heart disease and pulmonary
arterial hypertension. J Fam Plann Reprod Health Care. 2006; 32:75-81
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Appendix O: Risk of Combined Contraceptive Pills for the Different
Cardiac Conditions WHOMEC Risk Classification for the Use of

Combined Hormonal Contraceptives*

with no hypertension

with physiological

event on Warfarin

MEC CLASS WHOMEC 1 WHOMEC 2 WHOMEC 3 WHOMEC 4
Condition with no Condition where the ﬁ:;': glfotﬂgv rr;]eertiéze g]x;n'%lg&r:jsdwhere
restriction for the use advantages of the usually outweigh represents an
of contraceptive method generally

Category of Use A ° the advantages and | unacceptable health
gory method outweigh the risks to consider all risk
alternatives first
Always usable Broadly usable Caution in use Do not use
Physiologjcal Most arrhythmias Atrial fibrillation or Atrial fibrillation or
murmurs in absence of | other than atrial flutter on warfarin flutter if not
heart disease fibrillation and flutter anticoagulated
, i Pulmonal
Mitral valve prolapse Uncomplicated mild E']l\?a?r?‘r'mfﬁharmcal hypertengon or
with or trivial mitral native mitral and agrti?: positioan (t)aking pulmonary vascular
regurgitation aortic valve disease [ & -t disease (€.g.
Eisenmenger
syndrome)

Tissue prosthetic ASD with left to right
Bicuspid aortic valve valve lacking any of | Shunt that_tr'v:ay Dilated left atrium >
with normal function the features noted in | reverse wi 4cm

Wi C 3 and physiological stress

WHOMEC 4 (e.g. Valsalva

manoeuvre)
Surgically corrected
; congenital heart

Mild pulmonary disease lacking any | Marfan syndrome Fontan heart on
stenosis features noted in with aortic dilatation | \arfarin

Wi 3and unoperated

Cardiac WHOMEC 4

Conditions Small left to right

Repaired coarctation shunt not reversible Past thrombotic

Cyanotic heart
disease

or aneurysm manoeuvres (eg
small VSD, small
PDA)
Pulmonary
Simple congenital arteriovenous
lesions successfully malformation

repaired in childhood

and with no sequelae

eg.

+ Ostium secundun
atrial septal defect

+ VSD

« PDA

« Total anomalous
pulmonary venous
drainage

Uncomplicated
Marfan syndrome

Past thromboembolic
event (venous and
arterial) not on
warfarin

Poor left ventricle

function of any

cause(e.qg. dilated

cardiomyopathy)

Ejection fraction <
0%

Hypertrophic
cardiomyopathy

lacking any of the Coronary artery
features noted in disease
WHOMEC 3 and

WHOMEC 4

Past cardiomyopathy Coronary arteritis

fully recovered
including peripartum
cardiomyopathy

(e.g Kawasaki's
disease with
coronary
involvement

*World Heaith Organlzaﬂon Medicat Ellglblllty Cntena (MEC) for Conlraceptlve use. (5t" ed) 2015. Available at:

www.who.int/repro

From: Thorne S et al. Pregnancy and contraceptlon in hean disease and puimonary arterial hypertension. J Fam Plann
Reprod Heaith Care. 2006; 32:75-81
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