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ABSTRACT 
Background: Neonatal outcomes are directly affected by maternal heart 
disease, which remains one of the leading causes of preventable 
pregnancy-related deaths in the United States. Limited data compares 
maternal and neonatal outcomes among this high-risk population. We 
describe neonatal outcomes among pregnancies with and without heart 
disease in a tertiary care center with coordinated multidisciplinary care.  
Methods: This was a cohort study of pregnancies affected by maternal 
cardiac diseases that received multidisciplinary care (maternal-fetal-
medicine, obstetrics, cardiology, anesthesiology, genetics) in a single 
tertiary center between 2012 and 2024. Study groups consisted of 
pregnancies with maternal acquired heart disease (AHD) (n = 242), 
maternal congenital heart disease (CHD) (n = 224), and a comparison 
group of pregnancies without maternal heart disease from November 
2020 through April 2021 (n = 183). Neonatal outcomes including birth 
weight, gestational age, Apgar scores, and NICU admissions, were 
compared by Pearson Chi-Square, Fisher Exact, and Kruskal-Wallis rank 
sum tests. A pairwise comparison was conducted for significant 
differences. A sensitivity analysis was performed by logistic and linear 
regression to adjust for beta-blocker use during pregnancy. Significance 
was set at alpha = 0.05. 
Results: Maternal heart disease, particularly CHD, was associated with 
increased adverse neonatal outcomes compared to the comparison cohort. 
Infants born to people with CHD or AHD had lower birth weights, shorter 
gestational ages, lower Apgar scores, and higher NICU admission rates 
compared to those without heart disease (Table 1) (p < 0.01 for all 
comparisons). The proportion of small for gestational age infants born to 
people with CHD was significantly higher than those born to people with 
AHD (p = 0.007). After adjusting for beta-blocker exposure during 
pregnancy, the odds for small for gestational age in neonates of patients 
with CHD were 2.29 times higher than in those with AHD (p = 0.006). All 
other outcomes were similar in the CHD and AHD cohorts.  
Conclusion: Maternal heart disease is associated with increased risk of 
adverse neonatal outcomes, necessitating a multidisciplinary approach in 
prenatal care. Infants born to individuals with CHD had a higher risk for 
small for gestational age compared to those with AHD. Further studies are 
needed to better understand this biological difference. 
Keywords: Maternal heart disease, Congenital heart disease (CHD), 
Acquired heart disease (AHD), Neonatal outcomes, Small for gestational 
age, Perinatal outcomes, High-risk pregnancy, Maternal-fetal medicine
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Introduction 

Maternal heart disease remains one of the leading causes 
of preventable pregnancy-related deaths in the US1, with 
a mortality rate which has more than doubled since the 
year 20002. A 2019 CDC report on maternal mortality 
determined that cardiovascular conditions (including 
cardiomyopathy, myocardial infarction, and 
cerebrovascular accidents) were the cause of more than 
33% of pregnancy-related deaths2. According to a data 
report by the California Pregnancy-Associated Mortality 
Review (CA-PAMR) published by the California Maternal 
Quality Care Collaborative (CMQCC), cardiovascular 
disease (CVD) continued to be the leading cause of 
pregnancy-related deaths in 2017-20193. Cardiac 
disease was the third leading cause of indirect maternal 
deaths in the 2020-2022 period in the UK 4, and the 2nd 
cause in France between 2016 and 20185. While the 21st 
century’s overall increasing maternal mortality rate can 
be partially attributed to the rising average maternal 
age, it is notable that an increasing number of patients 
with CHD are surviving to childbearing age, therefore 
acutely contributing to this rising statistic6. Fortunately, 
within this same timeframe, notable technological 
advancements and procedural refinements have also 
developed7.  
 
In recent years, multidisciplinary care models have 
emerged as the best care to manage high-risk 
pregnancies in patients with maternal heart disease8. Our 
group9 and others have shown that this collaborative 
approach has improved the management of cardiac 
complications, enabling more women with pre-existing 
heart conditions to reduce adverse prenatal outcomes10,11. 
Nevertheless, further research is needed to understand 
the specific complications and impact of maternal CHD 
and AHD on both parents and their offspring. Studies 
have found that refined practices and multidisciplinary 
care have demonstrated improvement of maternal heart 
disease in pregnancy and neonatal outcomes 10, 11.  
 
Maternal heart disease is linked to an increased risk of 
adverse neonatal outcomes, though the specific 
complications and distinct outcomes remain less well 
understood12. Several maternal heart conditions have 
been associated with a significant reduction in fetal 
growth rate, preterm delivery, and reduced birth weight 
13, 14, 15. Evidence suggests that these outcomes are 
primarily driven by the disease process itself, particularly 
reduced uteroplacental perfusion and chronic hypoxia in 
cyanotic or hemodynamically significant lesions, rather 
than by medications used to treat the condition 13, 14, 15. 
However, certain treatments, such as beta-blockers, also 
contribute to adverse neonatal outcomes, most notably by 
increasing the risk of fetal growth restriction and small-
for-gestational-age 16, 17. Improved understanding is 
needed to guide prenatal counseling, delivery planning, 
and care in this high-risk population.  
 
Due to the nature of these high-risk pregnancies, we 
studied pregnancies affected by maternal cardiac 
diseases that received multidisciplinary care in a single 
tertiary center between 2012 and 2024. There were two 
main objectives for this study. The first objective was to 
examine the overall impact of maternal heart disease on 

neonatal outcomes. For the second objective, we focused 
on comparing neonatal outcomes among those with 
maternal congenital heart disease (CHD) compared to 
acquired heart disease (AHD). 
 

Methods:  
We conducted a retrospective cohort study at a single 
tertiary care academic medical center, examining 
pregnancies affected by maternal cardiac disease 
between January 1, 2012, and March 31, 2024. Eligible 
cases were identified through institutional databases and 
electronic medical records, focusing on individuals who 
received coordinated multidisciplinary care throughout 
pregnancy at a single tertiary care center. The 
multidisciplinary care team included specialists in 
maternal-fetal medicine (MFM), cardiology, obstetrics, 
anesthesiology, cardiology, and genetics. 
 
The study population included three groups: (1) 
pregnancies in individuals with acquired heart disease 
(AHD, n = 242), (2) pregnancies in individuals with 
congenital heart disease (CHD, n = 224), and (3) a 
comparison group of pregnancies in individuals without 
known cardiac disease (n = 183). We defined maternal 
AHD as any cardiac condition diagnosed previous to or 
during pregnancy, including but not limited to 
cardiomyopathy, valvular disease, arrhythmias, ischemic 
heart disease, and hypertensive heart disease. Maternal 
CHD was defined as structural cardiac abnormalities 
present in the pregnant individual from birth, with or 
without prior surgical correction. Data for the comparison 
group was obtained from a prior study which was from 
the same institution and was collected between Nov 2020 
and April 202118. It included individuals without 
preexisting cardiac conditions who met the same inclusion 
criteria as the study groups, including routine obstetric 
care at the same site and were not diagnosed with 
gestational diabetes or other high-risk conditions during 
the study period.  
 
Primary neonatal outcomes assessed included preterm 
birth (<37 weeks gestation), low birth weight (<2500 
grams), small for gestational age (birth weight <10th 
percentile for gestational age), NICU admission, Apgar 
scores at 1 and 5 minutes, neonatal mechanical 
ventilation (anytime during hospitalization), and perinatal 
mortality (death before neonate discharge). Categorical 
variables were compared across groups using Pearson’s 
Chi-Square or Fisher’s Exact tests, as appropriate. 
Continuous variables were compared using the Kruskal-
Wallis rank sum test due to non-normal distributions. 
Pairwise comparisons were conducted when overall 
group differences were statistically significant. Bonferroni 
correction was applied to control family-wise error rate 
for all pairwise comparisons (adjusted alpha level = 
0.0167). Additionally, a sensitivity analysis was 
conducted for patients with CHD and AHD to further 
investigate neonatal outcomes that had significant overall 
differences. The multivariable logistic and linear 
regression were employed to adjust for beta-blocker 
exposure during pregnancy. All tests were two-sided, 
and the alpha level was 0.05. Statistical analyses were 
performed using R 4.4.119.  
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Results: 
Table 1 describes the study population. A total of 649 
pregnancies were included in the analysis: 224 in the 
maternal CHD group, 242 in the maternal AHD group, 
and 183 in the comparison group with no documented 

heart disease (Table 1). All patients in the CHD and AHD 
groups received multidisciplinary care at a single tertiary 
care center. Compared to those with heart disease, the 
comparison group had a higher proportion non-Hispanic 
individual, individuals with private insurance, and vaginal 
deliveries. Age and parity were similar between groups.  

 
Table 1: Maternal Demographics  

Characteristics  
Acquired Heart Disease 
(n = 242) 1  

Congenital Heart Disease 
(n = 224) 1  

No Heart Disease 
(n = 183) 1  

Maternal Age (Years) 33 [30, 36]  32 [8, 36]  33 [30, 35]  

Maternal 
Age Group  

< 35 Years 144 (60%)  152 (67.9%)   128 (69.9%)  

≥ 35 Years 98 (40%)  72 (32.1%)  55 (30.1%)  

Maternal 
Race  

Asian  47 (19.4%)  56 (25.0%)   67 (36.6%)  

Black  5 (2.1%) 5 (2.3%)  4 (2.2%)  

Caucasian  117 (48.3%) 98 (43.8%)  98 (53.6%)  

Pacific Islander  5 (2.1%) 1 (0.5%)  2 (1.1%)  

Other  73 (30.2%) 65 (29.0%)  14 (7.7%)  

Maternal 
Ethnicity 

Non-Hispanic  175 (72.3 %)  156 (69.6%)  162 (88.5%) 

Hispanic 67 (27.7%)  68 (30.4%)  21 (11.5%)  

Insurance 

Private  163 (67.4%)  146 (65.2%)   171 (93.4%)  

Public  74 (30.6%)  76 (33.9%)  12 (6.6%) 

Other  5 (2.1%) 2 (0.9%)   0 (0.0%) 

Nulliparous  120 (49.6%)    118 (52.7%)   111 (60.7%)  

Delivery 
Mode  

Vaginal  129 (53.3%)  127 (56.7%)   126 (68.9%)  

Cesarean  113 (46.7%) 97 (43.3%)  57 (31.1%)  

Beta Blocker Use During 
Pregnancy 

75 (31%) 29 (13%) Unavailable 

1. Cells show n (%) or median [25% quantile, 75% quantile] 
 
Objective 1- Compare neonatal outcomes among 
those with and without maternal heart disease  
Infants born to individuals with maternal heart disease 
(acquired heart disease or congenital heart disease) had 
lower birth weights compared to those in the comparison 
group (median: 3,082g vs 3,073g vs 3,319g, p < 0.01). 
The proportion with preterm birth (<37 weeks' gestation) 
was higher in both acquired heart disease and congenital 
heart disease groups compared to those without heart 
disease (proportion: 22% vs 18% vs 7%, p < 0.01; 
Figure 1). 
 
Figure 1. Percentage of Pre-term Births by Maternal 
Diagnosis 

 

Neonates in the acquired heart disease and congenital 
heart disease groups were more likely to be admitted to 
the NICU compared to the comparison group (14% vs 
19% vs 6%, p < 0.01; Figure 2).  
 
Additionally, the length of initial hospital stay was longer 
among infants born to individuals in the maternal heart 
disease groups (median: 3 vs 3 vs 2, p < 0.01) (Table 2). 
 
Figure 2. Percentage of Neonatal Intensive Care Unit 
Admissions by Maternal Diagnosis 
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Table 2: Neonatal Outcomes  

 Key Metrics 
 Maternal Acquired 
Heart Disease1  

(n = 242)  

 Maternal 
Congenital Heart 
Disease1 
(n = 224)  

No Maternal 
Heart Disease1  
(n = 183)  

 P-Value 2  

Pre-term Birth (<37 Weeks)  54 (22.3%)  40 (17.9%)  13 (7.1%)  < 0.001  

Gestational Age (Weeks) 38.3 [37.0, 39.3]  38.8 [37.3, 39.4]  39.0 [38.0, 40.0]  < 0.001  

Birthweight (Grams) 3,082 [2,693, 3,466*] 3,073 [2,702, 3,350] 
 3,319 [2,995, 
3,578] 

< 0.001  

Small for Gestational Age  21 (8.7%)  38 (17.0%)  19 (10.4%)  0.02  

Apgar score at 5 minutes 
<7  

4 (1.7%)  7 (3.1%)  1 (0.5%)  0.2  

NICU Admission  33 (13.6%)  43 (19.2%)  11 (6.0%)  < 0.001  

Mechanical Ventilation 
During Hospitalization 

15 (6.2%) 19 (8.5%) 3 (1.6%) 0.011 

Length of Initial 
Hospitalization (Days) 

3 [2,4]  3 [2,4]  2 [2,3]  < 0.001  

Death before Discharge  0 (0)  4 (1.8%)  1 (0.5%)  0.056  

1. Cells show n (%) or median [25% quantile, 75% quantile]  
2. P value reflects overall comparison among three groups 
 
Objective 2 – Acquired Heart Disease vs. Congenital 
Heart Disease Impact on Neonatal Outcomes 
Infants born to individuals with congenital heart disease 
were more likely to be small for gestational age 
compared to those with acquired heart disease and 
comparison group (CHD vs AHD: 17.0% vs 8.7%, p = 
0.007; CHD vs comparison, p = 0.057; Figure 3). No 
difference was observed between the acquired heart 
disease and comparison groups for this outcome (p = 
0.55). 
 
Figure 3. Percentage of Small for Gestational Age 
Infants by Maternal Diagnosis 

 

Furthermore, no significant differences were observed 
between groups in Apgar scores at 1 and 5 minutes. 
Similarly, rates of cesarean delivery and the need for 
mechanical ventilation were comparable across CHD and 
AHD groups (p = 0.46, 0.34 correspondingly). However, 
pairwise statistical testing confirmed that the CHD and 
AHD groups both had worse neonatal outcomes across 
several domains (birth weight, pre-term birth, NICU 
admission, length of hospital stay) compared to the 
comparison group (p < 0.01 for all comparisons).  
 
Sensitivity Analysis – Adjusting for Beta Blocker 
Exposure 
After adjusting for the use of beta blocker during the 
pregnancy, the odds of small for gestation age in 
neonates born to patients with congenital heart disease is 
2.29 times (95% confidence interval (CI): 1.29, 4.18 
higher than in those with acquired heart disease, and this 
result is statistically significant (p = 0.006). There were 
no statistically significant differences between congenital 
and acquired heart disease groups in other neonatal 
outcomes after adjustment (Table 3). Neonatal 
birthweight for patients with CHD patients is 69 g (95% 
CI: -194, 57) lighter compared to those with acquired 
AHD (p = 0.28). 

 
Table 3: Neonatal Outcomes comparing CHD vs AHD adjusting for Beta-Blocker Exposure 

Neonatal Outcome 
Odds Ratio / Coefficient  
[95% Confidence Interval]1 

P value 

Pre-term Birth (<37 weeks)  0.79 [0.49, 1.26] 0.33 

Birthweight (Grams) -69 [-194, 57] 0.28 

Small for Gestational Age  2.29 [1.29, 4.18] 0.006 

NICU Admission  1.60 [0.96, 2.68] 0.07 

Mechanical Ventilation During Hospitalization  1.30 [0.64, 2.70] 0.47 

Length of Initial Hospitalization (Days) -0.12 [-2.7, 2.5] 0.93 

1. Coefficient [95% Confidence Interval]: Birthweight, Length of Initial Hospitalization. Odds Ratio [95% Confidence 
Interval]: all other neonatal outcomes listed. The reference group is acquired heart disease. 
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Discussion 
Our primary objective found that maternal heart disease, 
including congenital and acquired maternal heart disease, 
is associated with adverse neonatal outcomes compared 
to pregnancies not affected by maternal heart disease. 
This retrospective study has a large sample size of total 
pregnancies (n=649) over twelve years at a single 
tertiary center. However, as investigators on the topic of 
maternal CHD and AHD, there are other studies to 
compare against. Our findings are novel in that we 
investigate neonatal outcomes as opposed to just 
maternal outcomes within CHD and AHD. Our findings on 
neonatal outcomes are in line with the current literature, 
which emphasizes maternal heart disease as a leading 
contributor to an increased maternal mortality rate 
associated with more adverse neonatal outcomes20. 
Several prior studies have reported similar associations 
between maternal CHD and adverse neonatal outcomes. 
For example, a study of maternal heart disease (CHD & 
AHD) and perinatal outcomes reported that maternal 
heart disease was associated with increased odds of 
preterm birth, IUGR, the need for assisted vaginal 
delivery, maternal ICU admission, and maternal 
hospitalization21. Similarly, a 2024 study found that 
neonates born to individuals with maternal heart disease 
had significantly higher rates of preterm birth, NICU 
admission, and longer NICU stays, highlighting the need 
for tailored perinatal management22. These findings are 
likely explained by underlying placental abnormalities 
associated with maternal heart disease. In pregnancies 
complicated by CHD, studies have shown impaired 
placental development and perfusion. For instance, one 
study found that CHD pregnancies are associated with 
reduced placental weight, villous maldevelopment, and 
maternal vascular malperfusion, which contribute to 
impaired oxygen and nutrient exchange, leading to fetal 
growth restriction 23. Similarly, echocardiographic studies 
demonstrate reduced umbilical venous blood flow 
relative to fetal weight in CHD, indicating compromised 
placental function24. Beyond these findings, mechanistic 
studies have shown that abnormal fetal cardiovascular 
physiology in congenital heart disease disrupts normal 
placental-fetal circulation, contributing further to 
impaired growth25. Furthermore, we reinforce current 
evidence supporting the importance of multidisciplinary 
intervention for improving birthing outcomes in high-risk 
pregnancies26. Current studies emphasize that patients 
with complex maternal heart disease benefit most from 
structured, team-based management models that 
integrate maternal-fetal medicine, cardiology, 
anesthesiology, and neonatology27. Our secondary 
objective found that maternal CHD presents a higher risk 
for infants to be born small-for-gestational-age as 
compared to maternal AHD. This is a hypothesis-
generating novel finding that requires further 
investigation and could significantly impact future 
treatment for this cohort.  
 

Those affected by maternal heart disease are more likely 
to receive cardiac medications, including beta blockers. 
Among others, a recent analysis from the ESC EORP 
Registry of Pregnancy and Cardiac Disease evaluated 
perinatal outcomes after in-utero exposure to beta-
blockers in women with heart disease28. This study among 
others found that beta-blocker exposure was associated 

with an increased risk of low birth weight, small-for-
gestational-age births and preterm delivery, likely 
because of the effect of these medications on 
uteroplacental blood flow and fetal growth regulation 16, 

17, 28. Similar population-based studies also show 
increased risks of neonatal hypoglycemia and 

bradycardia following late-pregnancy β-blocker 

exposure, underscoring the need for careful monitoring 29. 
Given these findings, we conducted a secondary 
sensitivity analysis adjusting for beta-blocker use in our 
cohort to determine whether this variable explained the 
differences observed between the CHD and AHD groups. 
After this adjustment, the association between CHD and 
small-for-gestational-age births remained statistically 
significant, with a more than twofold increase in odds 
compared to AHD. This suggests that beta-blocker use 
alone does not fully explain the elevated risk of fetal 
growth restriction in CHD and highlights the role of 
underlying cardiac or placental pathophysiology as 
mentioned above. In contrast, other neonatal outcomes, 
including birth weight, NICU admission, mechanical 
ventilation, and length of stay, did not significantly differ 
between CHD and AHD after adjustment. These results 
reinforce that while beta-blockers are an important 
clinical consideration, structural and physiological factors 
specific to congenital heart disease may be more 
influential in driving certain neonatal risks, particularly 
small for gestational age. 
 
Our study makes several important contributions to the 
existing literature on maternal heart disease and 
neonatal outcomes. We directly compared congenital 
and acquired heart disease, rather than grouping them 
together as many previous studies have done and 
identified distinct differences in neonatal outcomes. We 
focused specifically on neonatal measures, including birth 
weight, gestational age, Apgar scores, and NICU 
admissions, addressing a gap left by studies that 
primarily emphasize maternal or perinatal outcomes. In 
addition, we conducted the study in a multidisciplinary 
care setting that integrated maternal-fetal medicine, 
obstetrics, cardiology, anesthesiology, and genetics, 
allowing us to examine outcomes within a high-risk 
management model. We applied rigorous statistical 
methods, including the Kruskal-Wallis rank sum test for 
non-parametric comparisons, Chi-Square and Fisher’s 
Exact tests for categorical variables, and pairwise 
analyses to detect differences between cohort groups.  
 
This study should be reviewed in consideration of its 
retrospective design, which did not allow for patient long-
term follow-up. This limits our ability to make longitudinal 
assessments of developmental outcomes or ongoing 
health complications beyond the neonatal period. While 
this does not influence the criteria or results for this study, 
it limits the potential for future study using this cohort. 
Although we know key metrics of the neonates such as 
birth weight, NICU admission rates, preterm birth rates, 
and length of initial hospitalizations, we lack more clinical 
data (complete placental pathology or fetal 
echocardiographic measures) that might explain 
underlying mechanisms of observed outcomes such as 
fetal growth restriction21, 22. Furthermore, this study should 
not be interpreted as establishing causality, but rather as 
hypothesis generation, because results may be due to 



Neonatal Outcomes in Maternal Heart Disease 

© 2025 European Society of Medicine 6 

unobserved or observed variables. Unmeasured 
confounders such as the severity of maternal disease, 
variation in medication adherence, or environmental and 
social factors may have contributed to the associations 
we observed. 
 
Another potential limitation of our study is that it is not 
contextualized within the parameters of alternative 
socioeconomic variables. Racial and ethnic disparities 
demonstrate significant discrepancies for maternal and 
birth outcomes, considering the pregnancy-related 
mortality ratio (PRMR) for Black birthing people was 
three to four times higher than the PRMRs for all other 
racial/ethnic groups in California between 2017 and 
20193. Our study did not stratify by race or ethnicity, 
which prevents us from examining how maternal heart 
disease interacts with known disparities in access, quality 
of care, and health outcomes. Prior work has consistently 
shown that structural racism and inequities in access to 
quality maternal care drive disparities in severe maternal 
morbidity and mortality in the United States30. While 
these factors fell outside of the purview of this study, it 
may be beneficial for future studies to investigate how 
maternal heart disease diagnosis fits within this 
framework, as these inequities may reflect differences in 
access and quality of multidisciplinary care. This 
discussion falls under the broader matter of social 
determinants of health, all of which should be 
investigated in relation to maternal heart disease and 
neonatal outcomes, as there is a substantial body of 
research linking social determinants of health like 
geography, income, and education to broad health 
outcomes30. Additionally, our sensitivity analysis was 
limited by sample size and was restricted to patients with 
complete data on beta-blocker exposure, which may 
affect the generalizability of those adjusted findings. 
Lastly, since this study was conducted at a single, 
coordinated suburban tertiary care center, the findings 
may be influenced by the unique clinical resources and 
referral patterns of this setting. Tertiary centers inherently 
have a population with higher disease incidence and case 
severity, thus skewing results toward more complex or 
higher-acuity cases. Therefore, our findings may have 
limited generalizability to broader or lower-risk obstetric 
populations and should not be assumed to apply broadly 
to other healthcare systems or countries. Multi-center 
studies could help determine how these outcomes 
translate across diverse populations and care 
environments. 
 
Future studies should begin by examining clinical factors 
that may contribute to adverse neonatal outcomes in 
pregnancies complicated by maternal heart disease. One 
important area of focus is the role of beta-blocker use, 
which is commonly prescribed in this population and has 
been associated with fetal growth restriction. 
Investigating how beta-blocker use during pregnancy 
correlates with maternal weight gain, a known predictor 
of fetal growth, could help clarify whether medication use 
contributes independently to risks like small-for-
gestational-age birth. In addition to these clinical 

parameters, prospective studies should also aim to 
uncover the biological basis for our findings in Objective 
2. For instance, a prospective study could determine how 
maternal heart disease impacts fetal blood flow and the 
acid-base balance of the fetus. Fetal gas interpretation 
through means of umbilical cord blood gas analysis could 
serve as a useful base for biological sampling as it 
provides a strong indication of past, present and future 
fetal health based on acid-based metrics. The procedure 
is noninvasive and should be performed immediately at 
birth 31.  
 
We found that maternal heart disease (CHD and AHD), 
is associated with adverse neonatal outcomes, reinforcing 
existing literature (Objective 1). Additionally, this study 
introduced that CHD carries a higher risk of small-for-
gestational-age births compared to AHD (Objective 2). 
From our discoveries regarding CHD and AHD, we 
believe future studies should investigate biological 
mechanisms, social determinants, and long-term outcomes 
to build upon this foundational work. Through continued 
investigation, the aim is to improve multidisciplinary care 
for this high-risk and often vulnerable population. 
 

Conclusion:  
Through this retrospective cohort study, we found that 
maternal heart disease, both maternal acquired heart 
disease and maternal congenital heart disease, is 
significantly associated with adverse neonatal outcomes, 
including lower birth weight, preterm birth, higher NICU 
admissions, and longer hospital stays. These findings 
highlight the importance of multidisciplinary prenatal 
care to address the specific risks posed by CHD and AHD. 
Furthermore, infants born to individuals with maternal 
CHD had a significantly higher risk of being small-for-
gestational-age compared to those with maternal AHD 
and those not affected by maternal heart disease. Our 
sensitivity analysis suggests that the elevated risk of small 
for gestational age in CHD compared to AHD is not solely 
explained by beta-blocker use. Further research is 
needed to explore the biological mechanisms underlying 
these adverse neonatal outcomes and their long-term 
implications. 
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