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ABSTRACT

Introduction and objectives: Limited information is available on the safety of pregnancy in patients with
genetic dilated cardiomyopathy (DCM) and in carriers of DCM-causing genetic variants without the DCM
phenotype. We assessed cardiac, obstetric, and fetal or neonatal outcomes in this group of patients.
Methods: We studied 48 women carrying pathogenic or likely pathogenic DCM-associated variants
(30 with DCM and 18 without DCM) who had 83 pregnancies. Adverse cardiac events were defined as
heart failure (HF), sustained ventricular tachycardia, ventricular assist device implantation, heart
transplant, and/or maternal cardiac death during pregnancy, or labor and delivery, and up to the sixth
postpartum month.
Results: A total of 15 patients, all with DCM (31% of the total cohort and 50% of women with DCM)
experienced adverse cardiac events. Obstetric and fetal or neonatal complications were observed in 14%
of pregnancies (10 in DCM patients and 2 in genetic carriers). We analyzed the 30 women who had been
evaluated before their first pregnancy (12 with overt DCM and 18 without the phenotype). Five of the 12
(42%) women with DCM had adverse cardiac events despite showing NYHA class I or Il before pregnancy.
Most of these women had a history of cardiac events before pregnancy (80%). Among the 18 women
without phenotype, 3 (17%) developed DCM toward the end of pregnancy.
Conclusions: Cardiac complications during pregnancy and postpartum were common in patients with
genetic DCM and were primarily related to HF. Despite apparently good tolerance of pregnancy in
unaffected genetic carriers, pregnancy may act as a trigger for DCM onset in a subset of these women.
© 2024 Sociedad Espaiiola de Cardiologia. Published by Elsevier Espaiia, S.L.U. This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Embarazo en mujeres portadoras de variantes genéticas de miocardiopatia
dilatada

RESUMEN

Palabras clave:
Miocardiopatia dilatada
Embarazo

Insuficiencia cardiaca
Variante genética

Introduccion y objetivos: Hay pocos datos sobre la seguridad del embarazo en pacientes con
miocardiopatia dilatada (MCD) de origen genético y en portadoras de variantes genéticas asociadas
con MCD sin fenotipo. Se evaluaron los desenlaces cardiacos, obstétricos y fetales o neonatales en este
grupo de pacientes.

Meétodos: Se incluy6 a 48 mujeres portadoras de variantes genéticas asociadas con MCD (30 con MCD
establecida y 18 sin fenotipo), que tuvieron 83 embarazos. Los episodios adversos cardiacos (EAC) se
definieron como insuficiencia cardiaca (IC), taquicardia ventricular sostenida, implante de dispositivo de
asistencia ventricular, trasplante de corazén o muerte cardiaca materna ocurridos durante el embarazo,
el parto y hasta el sexto mes posparto.

Resultados: Un total de 15 pacientes, todas con MCD (el 31% de la cohorte total y el 50% de las mujeres
con MCD) sufrieron EAC. Se reportaron complicaciones obstétricas y fetales o neonatales en el 14% de los
embarazos (10 en MCD y 2 en portadoras). Se evalud a 30 mujeres antes de su primer embarazo (12 con
MCD establecida y 18 sin fenotipo); 5 mujeres (42%) con MCD sufrieron EAC pese a estar en clase
funcional NYHA I-II previamente. El 80% tenia antecedentes de episodios cardiacos antes de su primera
gestacion. De las 18 mujeres sin fenotipo, 3 (17%) contrajeron MCD hacia el final del embarazo.
Conclusiones: Los EAC durante el embarazo, el parto y el posparto son habituales en pacientes con MCD
de origen genético, principalmente la IC. A pesar de la aparentemente buena tolerancia a la gestacion de
las portadoras, el embarazo podria actuar como desencadenante de la aparicion de MCD en un subgrupo
de mujeres.

© 2024 Sociedad Espariola de Cardiologia. Publicado por Elsevier Espaiia, S.L.U. Este es un articulo Open Access

bajo la CC BY licencia (http://creativecommons.org/licencias/by/4.0/).

Abbreviations

DCM: dilated cardiomyopathy

HF: heart failure

LVEF: left ventricular ejection fraction
SVT: sustained ventricular tachycardia
NYHA: New York Heart Association

INTRODUCTION

The increased availability of genetic testing for dilated
cardiomyopathy (DCM) has led to the identification of a growing
number of individuals carrying DCM-associated genetic variants,
including women of childbearing age with gestational desire.

Pregnancy and childbirth induce major physiological changes,
requiring a progressive adaptation of the cardiovascular sys-
tem."? Pregnant women without heart disease can usually
tolerate these hemodynamic changes well. However, in the
presence of pre-existing DCM, pregnancy poses a risk of adverse
cardiac events, such as heart failure (HF), arrhythmias, and even
maternal death.?~* Furthermore, DCM may be unmasked during
pregnancy and the peripartum period in women with a genetic
predisposition.®

Only a few studies focusing on the outcomes of pregnant
women with pre-existing DCM have been published and they
include only a limited number of patients. In these studies, women
with DCM had a considerable risk of adverse cardiac events during
pregnancy, especially among those with moderate-to-severe
ventricular dysfunction and/or NYHA functional class III-IV, as
observed in a prospective cohort of 32 women with idiopathic or
doxorubicin-induced DCM.* The information available in women
with genetic DCM is scarce, and there is an even greater
information gap among unaffected women with DCM-associated
genetic variants attending clinics while planning pregnancy.

Given the lack of information on the safety of pregnancy in
women with genetic DCM and unaffected genetic carriers, we
aimed to assess cardiac, obstetric, and fetal and/or neonatal
outcomes in women harboring DCM-causing variants and to
describe the impact of pregnancy on DCM onset and clinical course.

METHODS

Women carrying a pathogenic or likely pathogenic variant in a
DCM-associated gene were identified from the genetic databases
of 9 referral centers (8 European and 1 Australian).

A chart review was performed to select women who had ever
been pregnant. Data from the first and last clinical evaluations
were retrospectively collected. Clinical, echocardiographic, and
electrocardiographic data were recorded. DCM was defined as a left
ventricular ejection fraction (LVEF) < 50%.° Adverse cardiac events
were defined as any of the following: HF symptoms requiring
intravenous diuretics, sustained ventricular tachycardia (SVT),
appropriate implantable cardioverter-defibrillator shock, left
ventricular assist device implantation, heart transplant, and
maternal cardiac death during pregnancy, or labor and delivery,
and up to 6 months postpartum. Neurologic adverse events were
also recorded. All events are reported.

Information was collected from all pregnancies, including
maternal age, the presence of symptoms, New York Heart
Association (NYHA) functional class, medications taken before
and during pregnancy, mode of delivery, and types of anesthesia/
analgesia. The presence of complications during gestation (obstet-
ric complications), labor and delivery, as well as fetal and neonatal
adverse events, was collected.

Statistical analysis

Continuous variables are expressed as mean =+ SD or as median
(interquartile range [IQR]). Categorical data are shown as percen-
tages. For statistical analysis, the chi-square test or Fisher exact test
was used for categorical variables. The Student t test and Mann-
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Whitney nonparametric test were used in 2-group comparisons. A 2-
sided P-value <.05 was considered statistically significant. The
analysis was conducted using tStata SE package version 14 (Stata
Corp, College Station, United States).

RESULTS

A total of 48 women with DCM-associated variants were
included, comprising 30 with overt DCM and 18 without
cardiomyopathy (figure 1 of the supplementary data). Genetic
variants were distributed among 12 genes, with the most frequent
genes involved being TTN and LMNA (table 1 of the supplementary
data). The total number of pregnancies was 83, with a median per
patient of 1.7 [1-5]).

Women'’s baseline characteristics according to the presence of
DCM were comparable, including the number of pregnancies and
the age at first and last delivery (table 1). Adverse cardiac events
were reported in 15 patients, all with established DCM at the time
of the event (31% of the total cohort and 50% of women with DCM).
Events included admissions due to HF and SVT. Of note, 4 DCM
patients experienced neurologic events, and 1 died from HF despite
advanced management and left ventricular assist device implan-
tation (table 2). According to the timing of DCM diagnosis, women
diagnosed toward the end of pregnancy or in the first months
postpartum more frequently carried truncating variants in TTN
(TTNtv), showed worse LVEF at diagnosis, and more frequently had

cardiac complications than those with known DCM before their
pregnancies (table 3).

A total of 6 out of 83 (7%) pregnancies were complicated by
adverse obstetric events, and neonatal complications were
reported in 6 pregnancies (7%); both were more frequent among
patients with DCM (table 2 of the supplementary data). Complete
information on deliveries was obtained in 56 pregnancies
(34 women). Cesarean delivery was performed in 18 pregnancies
(32%) in 10 women because of a cardiac indication (all in DCM
patients) and in 8 women for obstetric reasons (3 in women with
DCM). The remaining deliveries were vaginal without complica-
tions (38,67%).

Women with prepregnancy evaluation

A total of 30 women underwent cardiac assessment before their
first pregnancy: 12 with DCM and 18 without cardiomyopathy.
Women with pre-existing DCM (aged 25 +5 years at the first
evaluation; 29 + 5 years at the first delivery) showed left ventricular
systolic dysfunction and mildly dilated left ventricles (LVEF
43 + 4.3%; LVEDD 55 4+ 4 mm) at the baseline evaluation. All were
in NYHA functional class I or Il before pregnancy. Ten patients were on
HF medication before pregnancy (9 on beta-blockers and 7 on
angiotensin-converting enzyme inhibitors [ACEIs], angiotensin II
receptor blockers [ARBs], and/or mineralocorticoid receptor antago-
nists [MRAs]). ACEIs/ARBs/MRAs and beta-blockers were discontin-
ued in 7 and 3 patients, respectively. The 2 patients without any

Table 1
Baseline characteristics of women with DCM-associated variants
Total cohort (N=48) Unaffected genetic carriers (n=18) DCM patients (n=30) P
Age at first evaluation, y 27+5 28+42 26+55 12
Caucasian 46 (95.8) 18 (100) 28 (93) 1
Proband 15 (31) 0 (0) 15 (50) < .001
TTNtv 18 (37) 6 (33) 12 (40) 7
Family history of DCM 43 (89) 18 (100) 25 (83) .14
Family history of SCD 1°' degree 10 (21) 3(17) 7 (23) 72
Other medical conditions
Smoking history 6 (12.5) 1(5.5) 5(16.3) 38
High alcohol intake 0 0 0 B
Hypertension 3(6.2) 1(5.5) 2 (6.6) 1
Pregnancies™ 1.7 [1-5] 2 [1-5] 1.6 [1-4] 2
Age at first delivery, y 27+5.7 28+4.2 274+6.5 .38
Age at last delivery, y 31+54 31+5 31+5.8 9

DCM, dilated cardiomyopathy; SCD, sudden cardiac death; TTNtv, truncating variants in titin gene.
Data are expressed as No. (%), mean =+ standard deviation, or median [range].

Table 2
Maternal adverse outcomes in the entire cohort

Maternal adverse outcomes Any cardiac event Heart failure Arrhythmia Cardiac death Neurologic adverse events
Total 16 13 2 4
Timing of events

During pregnancy 6 5 1 1

Labor and delivery 2 2 1

Initial 6 months postpartum 8 6° 1 2

Events occurred only in patients with overt DCM and not in unaffected variant carriers. Two pregnancies were complicated with 2 and 3 events. Neurologic events included
2 strokes toward the end of pregnancy in patients with HF, 1 stroke 3 months after delivery, and 1 transient ischemic attack during pregnancy.
2 Four cases in the third trimester of pregnancy precipitating the indication of a cesarean section.
> One day, 3 days, 7 days, 4 weeks, 6 weeks, and 4 months after delivery.
¢ Two months after left ventricular assist device implantation.
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Table 3

Clinical and echocardiographic characteristics according to timing of DCM diagnosis in total cohort

DCM before
pregnancy (n=16)

DCM toward the end of P
pregnancy or first 6 months
postpartum (n=11)

DCM after all
pregnancies
completed (n=3)

Clinical and echocardiographic characteristics

Age at diagnosis, y 24+5.8 30+7.6 .05 48 +7
LVEF at DCM diagnosis, % 40+8.6 26+12 .007 NA
Age at first delivery, y 27 +55 25+8.8 .16 30+2
Pregnancies” 1[1-3] 2 [1-3] 6 2 [2-4]
TTINtv 2 (12.5) 9 (82) .001 1(33)
Proband status 7 (44) 8(72) 23 0
First evaluation
LVEF, % 42+9.2 34+188 .33 58+5.1
LVEDD, mm 56+5.2 59+6.7 17 45+2.5
Mitral regurgitation III-IV 1(6.6) 5(55.5) .01 0
Mild or moderate RV systolic dysfunction 2(13.3) 3(33.3) 32 0
TAPSE, mm 22+4 18+6.3 .25 NA
Left atrium dimension 38+4.8 40+9.8 .63 33405
Last evaluation
LVEF, % 41+104 52+7.7 .01 42425
LVEDD, mm 55+53 53+6 31 53+2
Mitral regurgitation III-IV 1(6.6) 0 1 0
Mild or moderate RV systolic dysfunction 2(14.2 0 .59 0
TAPSE, mm 22437 21+5.1 .67 NA
Adverse outcomes
Adverse cardiac events® 6 (37.5) 9 (82) .016 0
Obstetric complications 2 (12.5) 3(27.3) 37 0
Fetal/neonatal complications 3(18.7) 2 (18.2) 1 0

DCM, dilated cardiomyopathy, LVEDD, left ventricular end-diastolic diameter; LVEF, left ventricular ejection fraction; NA, not available; RV, right ventricle; TAPSE, tricuspid

annular plane systolic excursion; TTNtv, truncating variants in titin gene.

Data are expressed as No. (%), mean + standard deviation or median [interquartile range].
2 P comparisons of DCM before pregnancy and DCM toward the end of pregnancy or first months postpartum.

" Spontaneous abortions were not included in the total number of pregnancies.

¢ Defined as any of the following: heart failure (HF) requiring diuretic administration, sustained ventricular tachycardia, appropriate implantable cardioverter-defibrillator
(ICD) shock, left ventricular assist device implantation, heart transplantation, and maternal cardiac death during pregnancy or labor and delivery and up to the sixth

postpartum month.

previous treatment were started on beta-blockers. Adverse cardiac
events occurred in 5 women (42%): HF in 3 women, SVT requiring
treatment in 2 women, and cardiac death in 1. One woman with HF
also had preeclampsia. The only characteristic associated with
adverse cardiac outcomes was a history of previous cardiac adverse
events (table 4).

The 18 healthy women were mostly evaluated as part of
family screening (n=16,88%; aged 27 +4 years at the first
evaluation; 29 £ 5 years at the first delivery), had normal LVEF
and LVEDD (58 + 7%; 48 +4 mm), and were completely asymp-
tomatic in the period before their first pregnancy. Six women
developed DCM after becoming pregnant: 3 toward the end of
pregnancy (all showed HF in the final weeks of pregnancy and
required cesarean section for a cardiac indication), and 3 years
after initial and subsequent pregnancies (5, 9 and 27 years later).
None received cardiac medications during pregnancy. The
remaining 12 unaffected genetic carriers had uncomplicated
pregnancies, showed a normal echocardiogram at the last follow-
up, and had no adverse cardiac events, except for the occurrence
of atrial fibrillation in 2 women several years after uneventful
pregnancies. We found no clinical differences among women who
developed DCM and those who did not after pregnancies (table
3 of the supplementary data). Detailed characteristics of women
with prepregnancy evaluation who developed adverse cardiac
events are presented in table 5.

Table 4
Characteristics of women with overt DCM before pregnancy according to the
occurrence of adverse cardiac events

Characteristics Adverse cardiac event P
Yes (n=5) No (n=7)

Age at diagnosis, y 22+6.4 24+6.2 41
Age at first delivery, y 30+6.8 28+5 44
Pregnancies® 1.4 [1-2] 1.1 [1-2] .46
TTNtv 0 1(14) 1

Proband status 3 (60) 2 (28) .55
NYHA class I-II at first evaluation 5 (100) 7 (100) 1

LVEF at first evaluation 42+6.2 45+23 .56
LVEDD at first evaluation, mm 56+6.2 54+19 .46
LVEF at last evaluation 39+12.6 40+103 .68
LVEDD at last evaluation, mm 55+6.4 55+5 .85
Cardiac adverse event before first pregnancy 4 (80) 0 .01
Treatment withdrawal during pregnancy® 4 (80) 3 (50) .54

LVEDD, left ventricular end-diastolic diameter; LVEF, left ventricular ejection
fraction; NYHA, New York Heart Association functional class; TTNtv, truncating
variants in titin gene.

Data are expressed as No. (%), mean + standard deviation, or median [interquartile range].
2 Spontaneous abortions were not included in the total number of pregnancies.
> Angiotensin-converting enzyme inhibitors or angiotensin receptor blockers

and/or mineralocorticoid receptor.



Table 5

Clinical characteristics of women with cardiac evaluation before first pregnancy with cardiac adverse events

Clinical outcome

NYHA

Age first  LVEF last

NYHA leading

Timing of
diagnosis

LVEF at

LVEF First

Variant

Patient

last evaluation

delivery, evaluation, %

years

into pregnancy

diagnosis, %

evaluation, %

Women with established DCM

HF after delivery, cesarean for obstetric

indication

32

40

1

30 y before the first pregnancy

45 NA

DSP p.Pro2380GInfs*11

1

HF during pregnancy

43

26
27

Il

5y before the first pregnancy

40 40

DSP p.Ser2591Argfs*11

RBM20

2

HF toward the end of pregnancy, LVAD

I\%

20

Il

4 y before the first pregnancy

32

32

implant, stroke, cardiac death, cesarean for

cardiac indication

p.Val911Met

ICD appropriate shock during pregnancy
Aborted SCD 2 months after delivery

54
40

26

1
1

1y before the first pregnancy

45 45

LMNA p.Thr510Tyrfs*42

TPM1

38

10 y before the first pregnancy

48

48

p.Leu113Vval

At-risk women
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HF toward the end of pregnancy, cesarean for

cardiac indication, VLBW

49

25

During pregnancy (last wk)

27

51

MYH7

6

p.Lys1445Glu

TTN

HF toward the end of pregnancy, cesarean for

cardiac indication

63

25

During pregnancy (36th wk)

25

60

p-Leu23499fs

HF toward the end of pregnancy, cesarean for

cardiac indication

57

27

During pregnancy (38th wk)

60 40

TTN p.Ser2591Argfs*11

HF, heart failure; ICD, implantable cardioverter-defibrillator; LVAD, left ventricular assist device; SCD, sudden cardiac death; VLBW, very low birth weight (less than 1500 grams).

DISCUSSION

This study reports the cardiac, obstetric, and neonatal outcomes
in 48 women with DCM-causing genetic variants with or without
DCM (figure 1). In this cohort, pregnancy and postpartum were
associated with a significant rate of cardiac complications, mostly
related to HF (31% of the total cohort and 50% of women with overt
DCM). Pregnancy was complicated with cardiac events in a high
number of women who were known to have DCM before
pregnancy (5 out of 12, 42%) despite showing NYHA class I or Il
before pregnancy. Of note, most of these women had a history of
cardiac events before pregnancy. Among the 18 unaffected gene
carriers who became pregnant, 3 (17%) developed DCM during
pregnancy, and all of them had HF. Our results would be useful in
advising the growing number of women with genetic DCM and
unaffected genetic carriers who seek attention when considering
gestational desire.

The rate of cardiac complications found in our study is higher
than that observed in the few studies that have examined similar
groups of patients. A recent report of a retrospective cohort of
30 women with pathogenic or likely pathogenic DCM variants from
Australia (16 without DCM and 14 with DCM) showed that most
asymptomatic women had uncomplicated pregnancies; however,
major cardiac adverse events within 6 months of pregnancy
occurred in 10% of them, all in women with a DCM diagnosis during
or shortly after pregnancy.” Additionally, in a retrospective cohort
of 60 women with pathogenic or likely pathogenic variants in the
gene encoding for lamin A/C proteins, pregnancy was well
tolerated and did not seem to be associated with a worse long-
term prognosis.® A possible explanation for the discordant findings
between these studies and ours is the higher number of patients
with pre-existing DCM before pregnancy included in our cohort. It
is expected that the hemodynamic challenge associated with
pregnancy, as well as the deleterious effect of withdrawing HF
medications contraindicated in pregnancy, would affect women
with genetic DCM. Of note, the rate of cardiac complications
observed in our study was similar to that reported in unselected
DCM cohorts.>*

According to our results, the most vulnerable period is the last
few weeks of pregnancy or the first few postpartum months, and
the occurrence of cardiac complications was highest among
women diagnosed with DCM in this period. Similar findings were
reported in the Australian study,” in which all major cardiac
adverse events occurred in women diagnosed with DCM during or
shortly after pregnancy, despite being previously asymptomatic.
Since the substantial overlap in genetic susceptibility between
peripartum cardiomyopathy and DCM is well known,’ it is not
clear whether these women had an undiagnosed DCM that
manifested during pregnancy or if pregnancy acted as a second
hit favoring cardiomyopathy development in women with a
genetic predisposition. It is worth noting that TTNtv were more
frequent in women with newly diagnosed DCM toward the end of
pregnancy and postpartum, similar to the mutation yield reported
in peripartum cardiomyopathy cohorts.”>® Additionally, we ob-
served a high need for cesarean sections for cardiac indication.
Given that normal pregnancy, especially in the third trimester, as
well as postpartum, are often associated with signs and symptoms
that can easily overlap with those of HF, women with established
genetic DCM require close monitoring and careful clinical
assessment during pregnancy or labor and delivery, and should
be closely followed up during the postpartum.

When assessing the risk of cardiac complications in women
with DCM, some predictors of maternal cardiovascular events have
been identified, such as the presence of moderate or severe left
ventricular dysfunction and/or NYHA functional class III or IV.*1°
In this study, the rate of cardiac events among 12 women with
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» The number of women carrying DCM-associated variants with gestational diabetes is increasing

» Data are needed on the safety of pregnancy in women with pre-existing DCM and in

unaffected genetically predisposed women

48 women with DCm-assocated variants
83 pregnancies

30 with DCM

18 without cardiomyopathy

Adverse cardiac events during pregnancy
and up to 6 months postpartum
Sy

15 in 30 women with established DCM

12 with pre-existing DCM

» 25 = 5 years at first evaluation
» 29 = 5 years at first delivery

» LVEF 43 + 4.3%

5 adverse cardiac events

» 4/5 history of cardiac events*
(P=.01)

» 4/5 discontinued HF meds

Women with evaluation priorto first pregnancy

AN

30 women with DCM-
associated variants

18 healthy carriers

» 27 = 4 years at first evaluation
» 29 + 5 years at first delivery

» LVEF 58 + 7%

DCM diagnosis in 3
» Adverse cardiac events in 3
(100%)

Figure 1. Central illustration. Cardiac outcomes in women with DCM-causing variants, both unaffected and with DCM phenotype. Adverse cardiac events were
defined as any of the following: HF requiring diuretic administration, sustained ventricular tachycardia (SVT), appropriate implantable cardioverter-defibrillator
shock, left ventricular assist device implantation, heart transplant, and maternal cardiac death during pregnancy or labor, or delivery and up to 6 months
postpartum. A subgroup of 30 women with pre-pregnancy evaluation were analyzed. DCM, dilated cardiomyopathy; LVEF, left ventricular ejection fraction; HF,

heart failure.

*History of cardiac events before the first pregnancy included HF in 3 patients and 1 patient with atrial fibrillation and an appropriate implantable cardioverter-

defibrillator (ICD) shock.

overt DCM evaluated before their first pregnancy was high (42%),
even though all women were in NYHA class I or Il before pregnancy
and had similar mean LVEF to women not developing cardiac
complications. Of note, most patients with adverse events had a
history of cardiac events before pregnancy, which is a recognized
risk factor. ! In the small group of 18 at-risk women without DCM
before pregnancy included in our study, 3 women (17%) developed
symptomatic DCM at the end of their first pregnancy. However,
pregnancy in genetic carriers not developing DCM was not
associated with adverse cardiac events. With the identification
of an increasing number of women with genetic variants seeking
preconception counseling or embarking on pregnancy, further
studies are necessary to find predictors of disease development
and to stratify the risk of cardiac complications. Although this is the
largest cohort of women with prepregnancy evaluation, the limited
number of patients and the retrospective nature of this cohort
restrict the power of the conclusions in a setting as complex as
pregnancy and postpartum.

Last, the rate of obstetric complications and adverse fetal and/or
neonatal events in this cohort was lower than previously
described,*!? even in women with established DCM. This could
be explained by the better NYHA functional class of patients with
DCM in our study."’

Limitations

The limitations of the study include its retrospective nature,
which precluded the collection of echocardiographic parameters
before, during, and after pregnancy in all participants, as well as
the assessment of repeat N-terminal pro-B-type natriuretic
peptide [NT-proBNP] values to identify parameters that may play
arole in outcomes. In addition, the study had a limited sample size.
A total of 8 women diagnosed with DCM during their first
pregnancy or postpartum did not undergo cardiac evaluation
before pregnancy, and consequently we do not know if they
exhibited DCM before. Last, because all participating centers are
referral centers, we cannot exclude selection bias, particularly
among unaffected genetic carriers who developed complications.

CONCLUSIONS

Cardiac complications during or shortly after pregnancy in
patients with genetic DCM were common and mainly related to HF.
In contrast, obstetric, and fetal and/or neonatal complications were
uncommon. The most vulnerable women seemed to be those
diagnosed at the end of pregnancy or the first few postpartum
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months. Among those with overt DCM, a history of cardiac events
before pregnancy seems to be a risk factor for pregnancy-related
new cardiac complications. These findings reinforce the need to
offer appropriate preconception counseling and adequate cardiac
surveillance in women with genetic DCM. Despite apparently good
tolerance of pregnancy in unaffected genetic carriers, a group of
genetically predisposed women developed DCM during pregnancy
and postpartum. Further studies with a larger number of future
mothers with genetic DCM, as well as unaffected women who are
at risk leading into pregnancy, are needed to provide more precise
information and facilitate counseling in this growing patient
population.

WHAT IS KNOWN ABOUT THE TOPIC?

- Studies on the outcomes of pregnant women with pre-
existing DCM report cardiac complications in 16% to 39%
of pregnancies.

- The number of women with genetic DCM is growing and
no data are available on the safety of pregnancy in this
population.

- Although asymptomatic women and unaffected women
with rare DCM variants seem to tolerate pregnancy well,
the impact of pregnancy on disease progression and the
risk of cardiac complications remains unexplored.

WHAT DOES THIS STUDY ADD?

- We found a nonnegligible rate of cardiac complications

during or shortly after pregnancy in patients with

genetic DCM, mainly related to HF. Those with a DCM
diagnosis in the final weeks of pregnancy or the first
postpartum months were the most vulnerable.

A History of cardiac events before pregnancy was a risk

factor for cardiac adverse events in our study.

A small group of unaffected women with DCM-causing

genetic variants developed symptomatic DCM during

pregnancy and postpartum, underscoring the need to
identify predictors for disease development in this
population.

- These results highlight the need for women with genetic
DCM or genetically predisposed to this disease to receive
appropriate preconception counseling and close cardiac
surveillance during pregnancy and postpartum.
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