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Pregnancy in women with hypertrophic cardiomyopathy is not well described. In this retro-
spective study, we analyzed data on pregnant women with hypertrophic cardiomyopathy
who were under follow-up care in the cardiology department of a tertiary care hospital.
We reviewed data on all women registered in the hypertrophic cardiomyopathy cohort and
those who attended the cardlio-obstetric clinic and delivered between January 2010 and
June 2019. From these 2 groups, we identified 7 pregnant women with hypertrophic car-
diomyopathy who delivered during this period. These 7 women (mean [SD] age, 25 [3.3]
years) had a total of 15 pregnancies (range per woman, 1-4). This was a high-risk cohort, as
7 (46.7%) pregnancies were in the modlfied World Health Organization class Ill. The mean
(SD) left ventricular wall thickness was 19.71 (2.56) mm in all pregnancies. Two of the 7
women with left ventricular outflow tract obstruction developed severe symptoms in the
third trimester; these improved soon after delivery. Eight pregnancies without obstruction
were well tolerated. Two pregnancies occurred after successful alcohol septal ablation. Both
remained asymptomatic throughout pregnancy. All women tolerated labor well. Adverse
maternal outcomes, including death, were not seen in any patient. All women who be-
came symptomatic during pregnancy had relief of symptoms after delivery. Most women
remained asymptomatic or had mild symptoms during pregnancy. Of the women with left
ventricular outflow tract obstruction, 28.6% had severe symptoms that improved after deliv-
ery. Pregnancy was well tolerated after successful alcohol septal ablation. (Tex Heart Inst
J. 2022:49(5):e207427)

ypertrophic cardiomyopathy is a genetic disorder that has an autosomal domi-

nant mode of transmission. The prevalence of hypertrophic cardiomyopathy

(HCM) in the general population is 1 in 500; therefore, a similar incidence
in pregnant women is probable.! There are only a few large studies published about
pregnant women with HCM.>* Most have been small case series.”” We have previ-
ously reported that of 2,016 women registered in our cardio-obstetric clinic over a
22-year period, only 4 women had HCM.> In this study, pregnancy was tolerated in
all subgroups except those with restrictive physiology. These small numbers indicate
that HCM is often not diagnosed because most women remain asymptomatic and
do not seek medical attention. However, the increased use of echocardiography may
help identify more patients with HCM.

Hypertrophic cardiomyopathy is usually well tolerated in pregnancy. Most patients
fall in the class II group of the modified World Health Organization (WHO) ma-
ternal cardiovascular risk scheme.? However, a subgroup of women with HCM may
be at higher risk of adverse pregnancy outcomes. Women with severe left ventricular
outflow tract obstruction (LVOTO), symptomatic arrhythmias, and moderate systolic
left ventricular dysfunction are in the higher-risk class III group of the modified WHO
scheme.? In addition, the small minority of pregnant women with severe systolic left
ventricular dysfunction or severe symptomatic LVOTO have a very high pregnancy
risk. These women would be placed in the modified WHO class IV group in whom
pregnancy is contraindicated.” Women who have undergone alcohol septal ablation
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are not included in the WHO classification scheme,
because of a lack of data.

A cohort of patients with HCM is maintained and
patients followed up in our cardiology department for
last 15 years. We report the clinical profile and outcomes
of pregnancies in women with HCM in our hospital.

Patients and Methods

In this retrospective analysis, we collected clinical, imag-
ing, management, and follow-up data on patients from
the HCM registry maintained in the cardiology depart
ment. Obstetric history was also recorded. In addition,
we obtained data on all women with HCM who were
registered in the cardio-obstetric clinic and who deliv-
ered between January 2010 and June 2019. The diag-
nostic criterion for HCM was unexplained left ventricle
hypertrophy of at least 13 mm or greater than 2 SDs as
corrected for body surface area by echocardiography:'
Patients with any disorder that could produce that mag-
nitude of left ventricular hypertrophy, including aortic
stenosis and systemic hypertension, were excluded from
our study. The study was approved by the Postgradu-
ate Institute of Medical Education and Research ethics
committee.

Clinical data, mode of delivery, weeks’ gestation at
delivery, and antenatal, intrapartum, and postpartum
complications were noted. The modified WHO class,
the severity of left ventricular hypertrophy, the presence
of LVOTO, and previous procedures or arrhythmias
were also noted. Significant and marked LVOTO were
defined as gradients, either at rest or with provocation,
of at least 30 mm Hg and at least 50 mm Hg, respec-
tively.

Results

We identified 7 women (mean [SD] age, 25 [3.3] years)
who had HCM and who had a total of 15 pregnancies
(range per woman, 1-4) during the study period. All 7
women were part of the cardiology department's HCM
cohort, and 3 were registered in the cardio-obstetric
clinic. The most common symptoms were exertional
breathlessness and palpitations. Only 1 patient (patient
3) had a syncopal attack during pregnancy. Mean (SD)
left ventricular wall thickness was 19.71 (2.56) mm.
Left ventricular outflow tract obstruction was present
in 7 pregnancies (Fig. 1), whereas nonobstructive HCM
occurred during 8 pregnancies. Arrhythmias, including
atrial fibrillation, were not recorded in any patient. De-
tailed clinical characteristics and pregnancy outcomes of
all 7 patients are presented in Table I. All patients toler-
ated labor well with no aggravation of symptoms. One
patient (patient 4) developed progressive breathlessness,
chest pain, and palpitations (New York Heart Associa-
tion class III) after her first pregnancy. She underwent
successful alcohol septal ablation with abolition of the
gradient 2 years after her first pregnancy (Fig. 2). The
patient remained asymptomatic during 2 subsequent
pregnancies. Only 1 patient (patient 6) had a restrictive
filling pattern on echocardiography during pregnancy;
however, the pattern was transient and was not seen on
postdelivery echocardiograms.

Discussion

We have reported clinical and outcomes data on 15
pregnancies in 7 women over a 9-year period. Only 1
woman was diagnosed as having HCM during preg-
nancy, whereas 6 had been diagnosed before pregnancy.
In our institute, 52,868 deliveries took place during this
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Fig. 1 A continuous-wave Doppler echocardiogram from patient
2 reveals the characteristic dagger-shaped signal associated with
left ventricular outflow tract obstruction.

Fig. 2 Transthoracic echocardiogram shows thinning of the
basal septum (arrow) after successful alcohol septal ablation in
patient 4.
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TABLE | Patient Characteristics

NYHA Maximal NYHA
class LV wall class
before thick- Modified Symptoms during
Age, preg- ness, WHO during preg- Mode of
Yy nancy mm Class pregnancy LVOTO? nancy Drug(s) delivery
Patient 1 22
First 26 | 1 Asymptomatic Present | Metoprolol  Uncomplicated
pregnancy LSCS at term for
fetal distress
Second 27 1] Asymptomatic Present | Metoprolol  Uncomplicated
pregnancy first trimester
MTP
Third 29 1 Exertional palpitations ~ Present Il Metoprolol  Missed abortion
pregnancy at 12 weeks' gestation at 16 wk of
gestation
Patient 2 19
First 29 1 Asymptomatic Marked | Nil Uncomplicated
pregnancy LSCS at term for
nonprogress of
labor
Patient 3 24
First 19 I Il Progressive Marked [\ Metoprolol, FTNVD; labor
pregnancy symptoms after 20 furosemide  well tolerated
weeks' gestation NYHA
class IV by 34 wk
Patient 4 19
First 25 Il 1 Mild increase in Marked Il Metoprolol  IUGR-LSCS for
pregnancy breathlessness fetal distress at
34 wk
Second 28 Not Asymptomatic Absent | Nil First-trimester
pregnancy class- after alcohol septal MTP
ified ablation
Third 29 Not Asymptomatic Absent | Nil Uncomplicated
pregnancy class- after alcohol septal LSCS at term
ified ablation
Patient 5 19
First 22 Il Il Mild increase in Absent Il Nil FTNVD; labor
pregnancy breathlessness well tolerated
Second 25 Il Mild increase in Absent Il Nil Uncomplicated
pregnancy breathlessness LSCS at term for
fetal distress
Patient 6 19
First 23 Il Asymptomatic until 38  Absent I\ Furosemide Uncomplicated
pregnancy wk, breathlessness after LSCS at term for
IV fluid administration fetal distress
Patient 7 16
First 20 Il Mild breathlessness Absent | Nil FTNVD
pregnancy on exertion in post-
partum period
Second 21 Il Il No aggravation of Absent Il Nil Spontaneous
pregnancy symptoms abortion at 16
wk of gestation
Third 25 Il Il Mild increase in Absent Il Furosemide Uncomplicated
pregnancy breathlessness in LSCS at
second and third term for fetal
trimesters distress
Fourth 27 Il 1 LVOTO noted, Marked 1] Metoprolol  Uncomplicated
pregnancy worsening symptoms LSCS at term
in third trimester for IUGR and

previous LSCS

FTNVD = full-term normal vaginal delivery; IUGR = intrauterine growth restriction; IV = intravenous; LSCS = lower-segment
cesarean section; LV = left ventricular; LVOTO = left ventricular outflow tract obstruction; MTP = medical termination of pregnancy;
NYHA = New York Heart Association; WHO = World Health Organization
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period. Assuming a prevalence of HCM of 1 in 500
in the general population, we would expect more than
100 of these women to have HCM.! In our previous
study, we showed that HCM often remained undiag-
nosed during pregnancy.’ This is because most pregnant
women with HCM in the community either remain
asymptomatic or have only mild symptoms that do not
bring attention to the underlying condition.*"" Our cur-
rent findings show that underdiagnosis of HCM holds
true in the current era. There was no overlap of patients
between our 2 studies. Only women in whom key
symptoms developed during pregnancy or who were
previously diagnosed as having HCM come to medi-
cal attention. The true prevalence of HCM in pregnant
women can be determined only if routine echocardio-
graphic screening is performed in this group.

Our study population was a high-risk cohort, with
7 (46.7%) pregnancies falling in modified WHO class
I1I. Most of the 7 patients tolerated pregnancy well; 3
patients were asymptomatic, and 2 had only mild symp-
toms. Two women had severe symptoms (New York
Heart Association class III or IV) in the third trimester,
but symptoms resolved for both of them within 1 week
after delivery. Six of the 15 pregnancies (40%) were low
risk according to the (modified WHO class II, and the
women tolerated pregnancy well.

Maternal and fetal outcomes in previous studies of
pregnancy in women with HCM are summarized in
Table I1.>*"" Although maternal deaths were rare, heart
failure and arrhythmias were reported in approximate-
ly 30% of the pregnancies in some series.*"" The larger
studies lack detailed clinical profiles of patients in whom
complications developed.*

Left ventricular outflow tract obstruction is associated
with a higher risk of pregnancy complications.” In our
study, LVOTO was present in 7 pregnancies. Patients
were asymptomatic in 3 of the pregnancies, whereas
mild exertional breathlessness occurred in 2. Severe
symptoms developed in 2 pregnancies (28.6%) in the
third trimester, but improved within 2 days of delivery.
Pregnancy can have a variable effect on LVOTO. The
increase in preload during pregnancy can potentially re-
duce the left ventricular outflow tract gradient, whereas
increased contractility and reduction in afterload can
increase the gradient.”* Overall, left ventricular out-
flow tract gradients tend to increase in pregnancy.’
One woman in this study also developed LVOTO for
the first time in her fourth pregnancy. This likely was
caused by hemodynamic changes in pregnancy, because
the gradient decreased from 103 mm Hg to 25 mm
Hg after delivery. In other women with LVOTO in our
study, the gradient did not decrease after delivery.

Left ventricular outflow tract obstruction was absent
in 8 pregnancies. These patients tolerated pregnancy
well. Only 1 woman had transient breathlessness at rest
after intravenous fluid infusion. This patient had a re-
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strictive filling pattern on echocardiography, which was
not seen on postdelivery echocardiograms. The restric-
tive filling pattern was likely caused by plasma volume
expansion and an increase in preload during pregnan-
cy in the presence of diastolic dysfunction caused by
HCM."

One patient had 2 pregnancies after successful al-
cohol septal ablation. She was asymptomatic during
pregnancy and in the postpartum period. Because of
a paucity of data, patients who have undergone alcohol
septal ablation have not been included in the modified
WHO dlassification for maternal cardiovascular risk.”
This holds true even for risk stratification for sudden
death. Patients who have undergone alcohol septal abla-
tion or myectomy are also excluded from the HCM risk
scores for sudden death.>"

Labor is usually well tolerated in women with HCM.
Only 9% of pregnant women develop transient aggra-
vation of symptoms.® Vaginal delivery is recommended
for women with HCM.? In our study, cesarean deliver-
ies were conducted only for obstetric indications. All
patients tolerated labor well. The only drugs used were
metoprolol in 4 pregnancies and loop diuretics in 2. Ad-
verse maternal outcomes, including death, were not seen
in any patient. One pregnancy ended preterm. There
were 2 spontaneous abortions, and 1 fetus had intra-
uterine growth retardation. All women who became
symptomatic during pregnancy had relief of symptoms
after delivery.

Conclusion

Hypertrophic cardiomyopathy commonly remains
undiagnosed during pregnancy. Our findings show
that most women were asymptomatic or had only mild
symptoms. Of the women with LVOTO, 28.6% had
severe symptoms that improved after delivery. No ad-
verse maternal outcomes were noted. Pregnancies were
well tolerated after successful alcohol septal ablation.
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TABLE Il Previous Studies of Pregnancies in Women With Hypertrophic Cardiomyopathy

No. of
women and

LVOTO;

Worsening

NYHA class, Maternal

Fetal

Reference pregnancies nonobstructive  No. (%) complications complications Comments
Turner et al,® 13 pregnancies 4(30.8) Nil Nil
1968 in 9 women
Autore et al,* 100 women 12/40 women 3(25);3(11) SCD (n=2); AF (n Not mentioned
2002 with 199 live (30%); 28/40 =1)
births (only women (70%)
40 women
analyzed in
detail)
Thaman et al,® 271 pregnancies 10 women (7.9%) 35/127 (27.6) AF during labor (n IUFD (n =3)
2003 in 127 women = 1); postpartum
pulmonary edema
h=2)
Avila et al,® 23 pregnancies 17 women Heart failure (n = 7; Preterm (n=7
2007 in 23 women (73.9%) 30.4%) (1 in second  [26%)]); IUGR (n =
and 6 in third 3 [13%]); neonatal
trimester); AF (n = death (n =1
2; 8.7%); ischemic [4.3%))
stroke (n = 1; 4.3%)
Sikka et al,® 5 pregnancies in 3 pregnancies Nil Nil IUFD (n=1) Complications
2014 4 women (60%); 2 Restrictive Heart failure (n = 1) in T woman
pregnancies physiology, with restrictive
n=1 physiology
Tanaka etal,® 27 pregnancies 6 women (26.1%); Cardiovascular Preterm (n =7 High
2014 in 23 women 17 women events in 48.1% [25.9%)) incidence of
(73.9%) pregnancies, of cardiovascular
which 76.5% events (48.1%)
were ventricular
arrhythmias
Goland etal,"" 60 pregnancies 25 pregnancies Heart failure (n =9 IUFD (n =2
2017 (41.7%) [15%)); ventricular [3.3%)); preterm (n
arrhythmias (n = =14 [24.6%))
6 [10%]); AF (n =1
[1.7%))
Billebeau et 28 pregnancies SCD (n=1[3.6%]);  IUFD (n =2 [7.1%)]);
al,” 2018 heart failure (n = 2 preterm (n =4
[7.1%)) [14.3%])
Present series 15 pregnancies 7 pregnancies 4 (57.1); 5 Nil IUGR (n=2 Both
in 7 women (46.7%); 8 (62.5) [13.3%]); IUFD—-nil  pregnancies
pregnancies after successful
(563.3%) alcohol septal

ablation were
well tolerated.

AF = atrial fibrillation; IUFD = intrauterine fetal death; IUGR = intrauterine growth restriction; LVOTO = left ventricular outflow tract
obstruction; NYHA = New York Heart Association; SCD = sudden cardiac death
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