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Abstract

Human milk and direct breastfeeding provide the optimal, biologically normative nutrition for 

hospitalised infants, with well-established benefits for immune, gut, cardiac, brain, and maternal 

health. Despite these benefits, human milk and breastfeeding rates for infants with CHD in 

high-resource countries are typically low, and there are no formal guidelines to drive CHD 

breastfeeding practice. Our aim is to (1) summarise the evidence on breastfeeding for infants 

with CHD, (2) discuss key barriers to and facilitators of breastfeeding in this population, (3) 

identify critical research and practice gaps to improve breastfeeding care in CHD, and (4) provide 

recommendations for clinical practice and future research.

Primary breastfeeding barriers for infants with CHD include (1) concern for dysphagia/

aspiration, (2) concerns related to weight gain, (3) clinical instability/sickness, (4) developmental 

considerations, (5) general breastfeeding challenges, and (6) workflow and implementation issues, 

with racism and health disparities also contributing. The evidence to support these barriers is 

limited and often conflicting. Breastfeeding facilitators for preterm infants are well described, 

but facilitators may require modification for infants with CHD. Most lactation interventions have 

not been tested in CHD populations. Current evidence does not support automatic withholding 

of breastfeeding from infants with CHD; rather, the benefits of breastfeeding likely outweigh 

many potential concerns. There is a critical need for research and quality improvement to 

identify interventions that equitably and effectively support breastfeeding for infants with CHD 

and to evaluate the effect of breastfeeding on short- and long-term physical, psychological, and 

developmental outcomes for infants and families.
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Introduction

Breastfeeding provides the optimal, biologically normative nutrition for all infants. The 

World Health Organization (WHO) and the American Academy of Pediatrics recommend 

breastfeeding within the first hour after birth, exclusive breastfeeding (defined as breast 

milk with no other foods or liquids, except for rehydration solution, vitamins, minerals, or 

medicines) until age 6 months and continued breastfeeding until age 2 years or beyond.1,2 

For hospitalised infants, WHO similarly recommends human milk as the nutrition of choice, 

with transition to exclusive breastfeeding by 6 months whenever possible.3 Breastfeeding 

and human milk feeding are often conflated in research; however, for this paper, we define 
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breastfeeding as direct feeding from the lactating parent’s breast or chest. Human milk 

feeding includes maternal and/or donor milk, given by any route. Lactation refers to both 

breastfeeding and human milk feeding, and we acknowledge that some individuals prefer 

alternative terminology (e.g., chestfeeding).

While breastfeeding and human milk rates for infants with CHD vary globally, reported 

prevalence in high-resource countries is typically far lower than in the general population. 

A US national registry analysis found that, while 63.4% of infants with single ventricle 

CHD were receiving at least some human milk at hospital discharge (~1 month old; 9.3% 

exclusive human milk), only 14.4% were directly breastfeeding.4 Another US study reported 

35% human milk feeding at neonatal discharge,5 and infants with CHD in a Norwegian 

population-based cohort were 1.69 times more likely than healthy infants to discontinue 

breastfeeding by 6 months.6 In these studies, postnatal human milk feeding was initiated at 

rates similar to the general population (e.g., 85.7% in the US7), suggesting that the large 

majority of parents of infants with CHD intend to breastfeed.

There is limited evidence to guide clinical breastfeeding practice for infants with CHD.8 

Parents consistently report feeding as a top source of stress,9 and qualitative studies describe 

frequent discordance between institutional/clinician support and parents’ breastfeeding 

goals.9,10 Our aim is to (1) summarise the available evidence related to breastfeeding 

for infants with CHD, (2) discuss key barriers to and facilitators of breastfeeding in this 

population, (3) identify critical research and practice gaps to improve breastfeeding care for 

infants with CHD and their families, and (4) provide recommendations for clinical practice 

and future research, based on the available evidence.

Benefits of human milk and breastfeeding for infants with CHD

The benefits of human milk and breastfeeding for infants are well established, including 

lower infection risk, reduced infant mortality, decreased chronic disease and disability, 

and improved neurodevelopment (see Supplementary Table S1). Historically, nutrition and 

feeding science for critically ill infants has largely focused on preterm populations and 

on human milk rather than on breastfeeding. This emphasis on human milk is likely 

due to initially immature oral feeding coordination in preterm infants and to challenges 

in quantifying breastfeeding volume in a clinical setting. Recent research, however, has 

identified unique benefits of direct breastfeeding. In both term11,12 and preterm13 cohorts, 

breastfeeding has been associated with a favourable human milk microbiota, which likely 

promotes a healthier infant gut and oral microbiome.13,14 Additionally, bidirectional 

immunomodulation between the infant and parent during breastfeeding (e.g., through 

retrograde flow of milk from the infant’s oral cavity into the mammary gland) likely 

contributes to changes in immune components of maternal milk, which are customised in 

response to infant illness.15,16 Saliva from the infant’s oral cavity interacts with maternal 

milk to release antibacterial compounds (e.g., hydrogen peroxide) that further inhibit oral 

pathogens.17

Emerging evidence on human milk and breastfeeding for infants with CHD is consistent 

with preterm studies, reporting substantial reductions in necrotising enterocolitis18–22 (NEC; 
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ie, 63–92% lower odds;18 11.8% lower incidence19), infection,23 sepsis,22 adverse feeding 

outcomes24 (i.e., gastrointestinal distress and bloody stools), and length of stay,25 and 

potential improvement in growth19,20,24 and neurodevelopment.26 Feeding at the breast, 

compared to the bottle, has been shown to support greater cardiorespiratory stability during 

feeding for infants with CHD.27 Moreover, research demonstrates that breastfeeding predicts 

a longer duration of human milk feeding duration in term, preterm, and CHD4 populations. 

Thus, breastfeeding has the potential to increase exposure to lifespan human milk benefits 

for infants with CHD and their lactating parents.

Current National Institutes of Health initiatives approach human milk/breastfeeding as an 

interactive biological system with parent, infant, and environmental inputs,28 highlighting 

the complex, relational nature of breastfeeding. For hospitalised infants and their families, 

for whom physical and emotional separation due to medical interventions can disrupt the 

natural progression of early relationship development, positive breastfeeding experiences 

may reduce physiologic and psychological stress.29,30 Breastfeeding may also improve 

maternal mental health10,31 during this highly traumatising time, which is increasingly 

recognised as a critical contributor to neurodevelopment for infants with CHD.32,33

Barriers to breastfeeding for infants with CHD

Despite the benefits of human milk and breastfeeding for infants with CHD, many barriers 

contribute to low breastfeeding rates (Figure 1). Primary barriers include (1) concern for 

dysphagia/aspiration, (2) concerns related to weight gain, (3) clinical instability/sickness, 

(4) developmental considerations, (5) general breastfeeding challenges, and (6) workflow 

and implementation, with racism, social drivers of health, and health disparities also 

contributing. Recommendations for clinical practice and research priorities to address these 

breastfeeding barriers are identified in Table 1.

Concern for dysphagia/aspiration

Infants with CHD are at risk for feeding and swallowing difficulties both pre- and 

postoperatively, with 18–56% of infants with CHD receiving a dysphagia diagnosis, 

depending on the cardiac lesion.34 Safe, efficient oral intake involves the integration of a 

complex system of sensory and motor neural pathways. Infants with CHD, however, may 

have poor state regulation,35 abnormal muscle tone, and difficulty coordinating breathing 

and swallowing due to neurodevelopmental delay and increased work of breathing.36 These 

challenges may contribute to limited and overlooked breastfeeding opportunities.

Infants with CHD may also require noninvasive ventilation (e.g., nasal continuous positive 

airway pressure; high-flow nasal cannula) pre- and/or postoperatively. The risk of aspiration 

attributable to oral feeding during noninvasive ventilation is unclear. Evidence in preterm 

populations is inconsistent,37,38 while studies of term infants with bronchiolitis have 

described few adverse events and no aspiration pneumonia related to oral feeding on 

noninvasive ventilation.39,40 Currently, there are no evidence-based oral feeding guidelines 

for infants on noninvasive ventilation; thus, clinical practices are driven by institutional 

guidelines, practice traditions, and clinician experience. Further research is needed to 
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clarify the relationship between oral feeding (including breastfeeding) and aspiration during 

noninvasive ventilation of infants with CHD.

Interventions to treat CHD (e.g., surgery in proximity to the recurrent laryngeal nerve,41 

prolonged intubation, extracorporeal membrane oxygenation) may increase the risk of vocal 

fold motion impairment, with subsequent increased risk of dysphagia and aspiration.42 

The prevalence of aspiration-related complications in CHD is unknown,42 however, and 

there is little evidence about breastfeeding safety in the context of dysphagia or aspiration. 

One study including infants <6 months old reported significantly greater oral control, less 

nasopharyngeal backflow, and less laryngeal penetration during breastfeeding compared to 

bottle feeding in the same infants, using videofluoroscopic swallowing study (VFSS).43 

Similarly, Hersh et al.44 found that 90% of infants aged 1–6 months with VFSS-diagnosed 

dysphagia (n = 80) had no pulmonary complications with continued breastfeeding and/or 

bottle-feeding human milk. In contrast, Duncan et al.45 reported higher bronchoalveolar 

lavage markers of pulmonary inflammation in infants diagnosed with aspiration before age 

12 months who were counselled to continue breastfeeding (n = 12), compared to those 

who were told to stop (n = 7). However, this study has a high risk for bias due to 75% 

loss to follow-up, no measurement of actual breastfeeding occurrence up to 1 year before 

follow-up lavage, and low statistical power. Given the inconsistent evidence, there are no 

accepted practice guidelines for breastfeeding infants with CHD who have dysphagia or 

aspiration, but the limited evidence suggests that dysphagia/aspiration are not automatic 

contraindications to breastfeeding.

For infants with CHD and confirmed dysphagia, we recommend early involvement of 

a feeding/swallowing specialist and an international board-certified lactation consultant 

(IBCLC) to evaluate several factors: (1) maternal milk supply and flow rate, (2) the 

infant’s capacity to latch effectively and coordinate with the milk flow, (3) the presence 

of specific etiological factors such as vocal fold motion impairment, (4) dysphagia severity, 

(5) the infant’s medical complexity, and (6) parent feeding goals. As demonstrated by 

Kenny et al.’s46 implementation of a clinical pathway, collaborative and multidisciplinary 

assessment of these factors can inform appropriate use of targeted strategies to facilitate 

safe and efficient breastfeeding. Strategies to allow an infant to breastfeed while decreasing 

dysphagia/aspiration risk include adjustments to positioning, flow rate, and breastfeeding 

duration/frequency. In the absence of consensus-based pathways, we recommend close 

monitoring for signs and symptoms of aspiration, instrumental diagnostic assessment as 

indicated, and multidisciplinary creation of family-centred feeding plans individualised for 

an infant’s physiological stability and dysphagia risk.

Concerns related to weight gain

Infants with CHD may struggle to achieve age-appropriate growth, experience periods 

of energy deficit, and have higher rates of malnutrition than the general population. 

A 2022 meta-analysis found that 16.2% of North American children with CHD were 

underweight and 14.8% had wasting (i.e., weight-for-length z-score < −2), with higher 

rates preoperatively and a decrease to near-population-level malnutrition rates by 12 months 

postoperatively.47
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The perioperative time may be a period of particularly poor growth for infants with CHD 

due to feeding interruption,34 systemic inflammation,48 and perioperative catabolism.49 

Moza et al.50 found that 98.6% of US infants with single ventricle physiology experienced 

a decrease in weight for age z-score (WAZ) between stage 1 palliation and discharge. The 

authors concluded that most factors associated with this WAZ decrease were unavoidable 

as part of the infant’s clinical course or as a measure of disease severity. NEC was one 

potentially modifiable factor associated with poor growth, suggesting that feeding plans 

targeting NEC prevention (e.g., human milk) could improve growth for infants with CHD.50

Common misconceptions among clinicians include that breastfeeding is more “work,” 

requires more energy and does not support adequate weight gain. The available evidence 

does not support these concerns, although data are somewhat limited. Studies of critically 

ill infants have demonstrated significantly lower cardiorespiratory stress with breastfeeding 

compared to bottle feeding;27,51 no difference in energy expenditure between breastfeeding 

and bottle feeding for preterm infants—despite longer breastfeeding session duration;52 

and lower energy expenditure in gavage-fed preterm infants fed human milk compared to 

formula feeding in the same infants.53 Emerging evidence demonstrates similar or improved 

growth for infants with CHD fed human milk compared to formula24,54,55 and no difference 

in 1–month and 12–month weight trajectories related to breastfeeding,24,54,55 suggesting 

that concern about weight gain should not automatically preclude breastfeeding.

While high-energy fortification is common for infants with CHD, the literature on the 

topic is inconsistent. Moza et al.50 reported that higher caloric density was not associated 

with better growth by stage 1 palliation discharge, a finding echoed by Cui et al.56 and 

McCrary et al.57 Conversely, other studies have reported increases in weight status related 

to energy-enriched formulas or fortifiers,19,58–62 although many of these studies exhibit 

risk for bias due to small and/or heterogeneous samples,59,60,62,63 comparison of weight 

rather than WAZ, or substantial attrition (e.g., 68% in one study).60 Most studies reported 

more feeding intolerance in the high-energy intervention groups, with varying severity 

and significance.56,60–63 Many studies did not include infants who were breastfeeding or 

fed human milk, and only two studies were conducted in North America,19,62 limiting 

generalisability. Consequently, optimal fortification strategies in the context of breastfeeding 

are unknown.

Furthermore, while studies have reported associations between low weight status and 

postoperative morbidity/mortality for infants with CHD, nearly all studies are retrospective, 

limiting causal inference. Studies display high variability in patient age range (e.g., 

neonates;64 30 days–18 years65), weight conceptualisation (e.g., continuous WAZ,66 WAZ 

> or ≤ −2,65 WAZ decrease >0.6767), and measurement timing (e.g., birth,68 admission,65 

preop,66 postop67), limiting comparability among studies. Ross et al.’s66 large, single-site 

study of children ages 0–5 found that the relationship between WAZ and postoperative 

mortality was not linear, with increased mortality risk only in cases of WAZ ≤ −2. In 

contrast, a large national registry analysis demonstrated an association between even mildly 

low WAZ at birth (−0.5 to −1) and increased risk of postoperative mortality.68 Interestingly, 

excess weight was associated with mortality and adverse outcomes in another analysis of the 

same registry,69 suggesting that not all weight gain is beneficial for children with CHD.
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To date, a causal link between population-level higher weight status and improved clinical 

outcomes has not been established. A 2022 meta-analysis70 of the effect of energy- 

and/or protein-dense enteral feeding interventions on postoperative outcomes demonstrated 

no significant reduction in ventilator duration or length of stay for infants with CHD. 

Similarly, reports of large-scale feeding protocol implementation have described improved 

post-protocol WAZ but no differences in length of stay or mortality.71,72 While optimising 

nutrition, including age-appropriate weight gain, for critically ill infants remains a crucial 

developmental goal, it is plausible that poor weight status is largely a symptom of critical 

illness, and the benefit of targeting weight gain as a primary outcome for all infants with 

CHD is unclear.

Given the limits of the evidence on nutrition, growth, and breastfeeding for infants with 

CHD, several questions remain. First, it is unclear whether specific groups may benefit 

more or less from high-energy nutrition intervention; thus, tools for risk stratification are 

needed. Second, little is known about the optimal timing of high-energy intervention or 

the relationship between hospital weight gain trajectory and safe discharge/readmission 

outcomes. Third, there is a need for relevant measures of nutritional adequacy beyond 

weight gain (e.g., body composition, metabolic biomarkers, developmental indicators), 

which are currently underexplored in this population. Finally, research and quality 

improvement efforts are needed to identify methods of incorporating breastfeeding into 

nutrition plans for infants with CHD, particularly in the context of nutrition fortification. 

Individualised nutrition plans that consider both clinical needs and caregiver goals should 

be prioritised. The current evidence does not support automatic withholding of breastfeeding 

for all infants with CHD due to concern about weight gain.

Clinical instability/sickness

The CHD clinical course varies, and infants may experience periods of physiological 

instability and sickness. Historical concerns about preoperative feeding safety for newborns 

with critical CHD have been challenged by studies reporting no increased risk for NEC or 

other adverse outcomes associated with preoperative feeding.73–75 Writing for the Neonatal 

Cardiac Care Collaborative, Mills et al.’s73 comprehensive review concluded that evidence 

does not support universal preoperative feeding restriction, including for infants with ductal-

dependent circulation or umbilical arterial catheters. Two subsequent publications provide 

further evidence to support this conclusion. First, a retrospective, multicentre study of 

preoperatively fed newborns with prostaglandin-dependent lesions reported NEC or adverse 

events in only 2 of 127 (1.6%) patients, with no lasting clinical implications.75 Although 

56% of these infants had an umbilical arterial catheter, most (56%) were primarily orally 

fed, with a median peak daily volume of 29 mL/kg/day. Similarly, Pappas et al.74 reported 

no increase in NEC following a preoperative enteral feeding protocol for infants with single 

ventricle physiology (65% with umbilical arterial catheter; 56% exclusive oral feeding), 

despite an increase in preoperative feeding from 39.5 to 75% and a mean volume of 

28 mL/kg/day. These data suggest that most infants with critical CHD can safely feed 

preoperatively, with close clinical monitoring and stable or decreasing haemodynamic 

support.73 Moreover, these cohorts demonstrate that early oral feeding is often possible 

for infants with critical forms of CHD.
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To date, most preoperative oral feeding evidence does not delineate between breast and 

bottle feeding, limiting clinical recommendations for preoperative breastfeeding support in 

the context of critical illness. Two additional clinical considerations impacting breastfeeding 

initiation and continuation for infants with CHD are volume restriction related to pulmonary 

overcirculation, low systemic circulation, or general haemodynamic instability; and safe 

out-of-bed mobilisation.

Volume restriction

While there are no accepted standards for preoperative volume intake for infants with 

CHD, preoperative feeding protocols often limit feeding volume in infants with diagnoses 

considered high risk for NEC (e.g., 40 mL/kg/day,74 40–60 mL/kg/day,76 20–30 mL/kg/

day).77 Research indicates that term infants, feeding ad lib, ingest approximately 15 mLs of 

colostrum in the first 24 hours,78 while infants born ≥35 weeks have a mean milk transfer 

at breast of less than 10 mL/kg on day 1, approximately 20 mL/kg on day 2, and 40–60 

mL/kg on day 3 (all lower with caesarean birth).79 Considering potentially lower maternal 

milk production in a stressful ICU environment,80 even higher-risk infants with CHD are not 

likely to exceed volume limits via breastfeeding during the first several postnatal days. To 

assess milk intake, pre- and post-breastfeeding weights (i.e., “test weights”) may be used to 

validate volume transfer.81 Test weights are accurate within 5 mLs of actual volume82 and 

are considered the gold standard for measuring breastfeeding volume.

Safe mobilisation

Clinicians may hesitate to mobilise critically ill neonates due to concerns about equipment 

dislodgement and haemodynamic instability. A 2018 survey of PICU providers revealed 

that fear of endotracheal tube or central line dislodgement was the greatest barrier to 

early mobility.83 However, robust literature on early mobilisation of critically ill children, 

including a 2018 systematic review,84 reveals that early mobility interventions, when 

tailored to the child’s condition and led by a multidisciplinary team, can be implemented 

without adverse events.85 One study reported a 0.3% rate of medical equipment 

dislodgement in >4000 early mobilisation events across 82 PICUs in 65 hospitals.86 

Similarly, Lisanti et al.87 demonstrated that children with transthoracic intracardiac lines 

could be safely held and mobilised following cardiac surgery.

Breastfeeding and milk supply establishment are facilitated by early and frequent skin-to-

skin holding,88 and a large body of evidence confirms the safety of skin-to-skin care 

for critically ill newborns in the NICU. Recent studies have demonstrated similar safety 

and feasibility of skin-to-skin care for newborns with CHD, including intubated infants, 

with associated benefits for both infant and parent (e.g., stress reduction, haemodynamic 

stability).89,90 To date, the relationship between skin-to-skin care and breastfeeding for 

infants with CHD has not been examined; however, multidisciplinary staff involvement to 

support early mobilisation/skin-to-skin holding is a prerequisite to breastfeeding initiation.
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Developmental considerations

Primitive infant feeding reflexes facilitate the development of neuromotor pathways for 

successful feeding (suck-swallow-breathe) coordination.91,92 There is a sensitive 8–12 week 

“window of opportunity” to establish neuromotor pathways for feeding in neonates prior to 

infant feeding reflex integration.93 For infants with CHD, life-saving medical and surgical 

interventions may interfere with this crucial timeline (Figure 2).34 Newborns with CHD may 

also exhibit neurobehavioural differences, including lower attention and state dysregulation, 

which are associated with poorer oral feeding outcomes.35

In light of these challenges, responsive, infant-driven, early oral feeding support is a 

critical component of individualised developmental care for infants with CHD.94 The 

developmentally supportive care model promotes individualised interventions that modify 

both caregiving practices and the environment, based on an infant’s behaviour and responses 

to stimuli, to optimise neurodevelopmental outcomes.94,95 Delayed oral feeding initiation 

has been associated with poor subsequent development of oral feeding skills for infants with 

CHD.96,97 Breastfeeding is the biologically-normative, developmentally-appropriate first 

method of newborn oral feeding, and evidence supports a theory of “feeding imprinting,” in 

which an infant’s earliest oral feeding experience is foundational.98,99 Studies in preterm 

and CHD populations align with this feeding imprinting theory, with breastfeeding as 

the first oral feeding method predicting not only breastfeeding at hospital discharge and 

beyond, but also human milk dose and duration throughout infancy.99–101 Considering that 

many infants with CHD experience nasogastric tube feeding both pre- and postoperatively, 

strategies to facilitate breastfeeding while transitioning from tube feeding are key. However, 

recommendations for initiation of breastfeeding after tube feeding are sparse and limited 

to preterm populations.102,103 Moreover, parents report that this transition is stressful,104 

suggesting a critical need for cohesive, multidisciplinary clinical guidelines to support the 

transition from tube feeding to breastfeeding for infants with CHD.

Infants with CHD are never “too sick” or “too unstable” for individualised developmental 

care, including pre-feeding interventions to support oral feeding and breastfeeding 

that are appropriate for the infant’s physiologic state. The Newborn Individualized 

Developmental Care and Assessment Program (NIDCAP) and other developmental care 

frameworks emphasise that even the most critically ill infants benefit from individualised, 

neuroprotective, and family-integrated care strategies, which support physiologic stability 

and neurodevelopment.105,106 Interventions and strategies should evolve dynamically as 

the infant’s status changes throughout hospitalisation. Strategies to facilitate breastfeeding, 

including pre-feeding interventions, can be found in Table 2. Given the relatively fixed 

care requirements in the immediate postoperative time and considering the short window 

of opportunity before feeding reflex integration, we recommend initiating developmentally 

supportive breastfeeding interventions as early and as frequently as possible during the 

preoperative time. Two recent quality improvement projects suggest that allowing postnatal 

time for family bonding and skin-to-skin care is feasible and safe as early as the first 

hour after birth, with approximately 70%107 and 91%108 of infants born with critical CHD 

successfully receiving this postnatal care.
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General breastfeeding challenges

Supportive breastfeeding care requires both clinicians and lactation specialists who have 

a comprehensive understanding of common breastfeeding challenges and can implement 

strategies to mitigate breastfeeding issues.109 Evidence-based lactation education for cardiac 

clinicians should focus on the importance of establishment and protection of milk supply 

via manual expression or pumping, assessment of adequate latch and milk transfer, 

and supportive communication about breastfeeding initiation and continuation.109,110 For 

higher-level support of complicated breastfeeding challenges, IBCLCs and/or breastfeeding 

medicine specialists are imperative.109,110 An IBCLC can offer expertise regarding the 

use of nipple shields, positioning for infants with ankyloglossia and tethered oral tissue, 

or pump flange sizing, and can explicitly support the breastfeeding dyad without other 

clinical requirements.109 Breastfeeding medicine specialists are board-certified physicians 

with additional training in lactation and breastfeeding. These specialists provide advanced 

lactation support, including diagnosis and medical management of lactation-related 

disorders such as mastitis.110

The literature describes several successful models of unit-based human milk and 

breastfeeding support for preterm infants, including the Spatz 10-Step and Breastfeeding 

Resource Nurse model,111 the Rush Mother’s Milk Club,112 the Encourage, Assess, 

Transition (EAT) protocol,113 and Maastrup et al.’s114 nurse training programme focused 

on breastfeeding-supportive practices. These models incorporate staff lactation education 

and training, which aligns with parent reports of clinician advocates as key to breastfeeding 

success for infants with critical CHD.10 A recent quality improvement project to improve 

human milk feeding in a paediatric cardiac ICU similarly incorporated broad-scale staff 

lactation training, along with more intensive “Lactation Superuser” education.115 Taken 

together, the success of these ICU-based initiatives reinforces the need for specialised 

breastfeeding care to mitigate breastfeeding challenges in the context of maternal/infant 

separation, a noxious feeding environment, and competing care priorities in an acute setting.

Workflow and implementation

Implementing clinician education and multidisciplinary breastfeeding support may be 

challenging in the context of heavy clinical acuity, staff turnover, and specialised medicine. 

Postnatal physical separation of the infant/lactating parent dyad is common and can be 

exacerbated by separate birth and children’s hospitals. Parents of medically complex infants 

are often the strongest advocates for their child’s feeding plan, yet parents have described 

some clinicians as ambivalent, dismissive, uncomfortable, and even hostile towards their 

breastfeeding goals.10,116 The currently limited CHD-specific clinician lactation education 

may contribute to systemic barriers such as unhelpful or inaccurate advice, delayed lactation 

equipment provision, inadequate developmental care, inconsistent feeding documentation, 

and ignorance of institutional breastfeeding policy.117,118 Lactation education opportunities 

for parents of infants with CHD are also limited. Given that prenatal lactation education 

is increasingly recognised as the gold standard, based on evidence of factors that facilitate 

breastfeeding,119 initiatives to incorporate CHD-focused feeding and lactation consultation 

into prenatal care (e.g., into fetal cardiology consults or prenatal CHD classes) may be 

particularly effective. We strongly recommend assessment and documentation of parent 
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feeding intention and preparation for breastfeeding during the prenatal period. We also 

recommend that institutions explore video-based education, mobile lactation apps, and 

peer mentorship programmes to reach more families. Furthermore, there has been little 

investigation into best practices to support breastfeeding in the context of CHD beyond 

hospital discharge. Considering that parents of infants with CHD have reported conflicting 

messaging and inconsistent breastfeeding support throughout the prenatal, hospitalisation, 

and post-discharge periods,10 we strongly recommend further research and practice 

initiatives to develop congruent, collaborative approaches to breastfeeding support across 

the care continuum.

Contribution of racism, social drivers of health, and health disparities

In the US, parents who identify as Black or Indigenous are significantly less likely to initiate 

breastfeeding compared to other racial and ethnic groups.120 Black and non-Black mothers 

of preterm infants have comparable lactation goals and initiation rates, but Black infants 

are half as likely to receive maternal milk at NICU discharge.121 Similarly, two recent 

studies found that Black infants with CHD had significantly lower human milk feeding, 

but not breastfeeding, compared to White infants,101,122 although low overall breastfeeding 

rates may have obscured disparities. Individual and systemic racism can contribute to these 

disparities.123 For example, research has documented consistent, race-based discrimination 

by those providing lactation care, with providers consciously and unconsciously offering 

patients of colour lower quality care and less frequent support.124

Systemic xenophobia also contributes to disparities in breastfeeding rates. Migrated lactating 

parents experience breastfeeding challenges due to language barriers, feelings of isolation, 

acculturation, mental health challenges, and differing traditional breastfeeding practices.125 

Institutional barriers for migrant parents and for those who speak a language other than the 

dominant language include limited cultural sensitivity and institutional trustworthiness, poor 

access to interpreter services, and practices that disrupt parent autonomy.125

Parents belonging to sexual and gender minority groups may face unique breastfeeding 

challenges. Transgender parents may experience lactation challenges due to gender 

dysphoria; anatomical, physiological, and hormonal differences that impact human milk 

production and supply; transphobia; and lack of clinician training in gender-affirming 

lactation support.126,127 Lack of clinician training to support gender-affirming medical care 

and transphobia exacerbate these challenges.128

Contributors to breastfeeding disparities are multifactorial, and systemic racism, 

xenophobia, and gender bias intersect with other social drivers of health. Measures of 

socioeconomic status including employment status, income level, insurance type, and 

educational attainment have been widely associated with lactation outcomes, including for 

infants with CHD.101 Specifically, lactating parent employment status and medical leave 

after birth impact breastfeeding.129 Lactating parents in the US may experience greater 

loss of income when breastfeeding ≥6 months, which could disincentivize parents from 

breastfeeding, further exacerbating disparities.130 Employment status also intersects with 

housing stability, food access and security,122 and access to health care services that 
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contribute to an individual’s ability to breastfeed.131 Frequent parent–infant interaction is 

essential for breastfeeding, yet many families of infants with CHD face logistical challenges 

that limit bedside presence, such as long-distance travel, financial strain, or lack of hospital 

accommodations.

Future CHD lactation research should intentionally seek to diversify participant enrolment. 

White, educated, English-speaking women have been historically over-represented in 

lactation research, as lactation clinicians, and in clinical teaching materials.132 To our 

knowledge, no interventions to mitigate structural inequities in CHD lactation care have 

been evaluated. Quality improvement projects focused on CHD lactation support should 

consider ways to reduce bias and address health disparities. We recommend that institutions 

prioritise free or subsidised lodging programmes, transportation assistance, flexible parental 

leave advocacy, and staff training in competent and sensitive care to ensure that all parents 

feel seen, respected, and supported in their feeding goals. Furthermore, diversification of 

the workforce and concordance with the patient population can lead to policy changes and 

practices that dismantle breastfeeding inequalities;131 however, a recent American Heart 

Association Scientific Statement outlined critical gaps in workforce diversity in paediatric 

cardiac care,133 which could contribute to breastfeeding disparities for infants with CHD.

Facilitators of breastfeeding for infants with CHD

Both the WHO3 and the American Academy of Pediatrics134 have published clinical 

recommendations designed to support lactation outcomes for critically ill neonates, although 

these guidelines are primarily focused on small and preterm infants. Clinical interventions 

to protect and promote human milk/breastfeeding for preterm infants have been successfully 

implemented in multiple settings,113,135,136 and facilitators of preterm human milk and 

breastfeeding are well described in recent systematic reviews.137–140 While it is likely 

that preterm lactation interventions apply to hospitalised infants more broadly, these 

interventions may require modification, and most have not been thoroughly tested in 

CHD populations. Table 2 outlines evidence-based lactation facilitators for hospitalised 

infants, describes potential modifications needed for use in CHD populations, and offers 

considerations for use.

Two CHD-focused quality improvement projects at large US hospitals have successfully 

implemented known preterm lactation facilitators,81,115 including parent education, 

specialised staff lactation training, breast pumps/supplies, a multidisciplinary focus on 

skin-to-skin care, donor human milk access, free meals for lactating parents, and pre/post 

breastfeeding weights. Additional projects involving infants with congenital anomalies, 

broadly, have implemented oral care with human milk, non-nutritive breastfeeding, and 

group prenatal lactation education.141,142 These projects suggest that, despite the barriers 

to breastfeeding for infants with CHD, many lactation interventions are safe and feasible. 

Notably, a 2023 national registry analysis of infants with single ventricle CHD identified 

preoperative breastfeeding as the strongest clinically modifiable predictor of breastfeeding at 

hospital discharge,101 suggesting that early initiation of lactation intervention is key.
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While the existing quality improvement reports and observational studies are encouraging, 

there have been no rigorous studies testing interventions to improve breastfeeding in this 

population. Thus, there are gaps in knowledge regarding (1) which intervention or group of 

interventions is most effective; (2) ideal timing for each intervention; (3) how interventions 

might need modification for infants with CHD broadly, within diagnostic groups, and 

considering individual complexity; and (4) how intervention effectiveness may vary based 

on family, social, cultural, and institutional factors.

Conclusion

In conclusion, the benefits of breastfeeding for infants with CHD likely outweigh potential 

concerns, which are not well supported by available evidence. Identifying and sensitively 

supporting the breastfeeding plans of expectant or new parents of an infant with CHD should 

be a part of initial assessment and ongoing family-centred, developmentally supportive care. 

There is a critical need for well-designed research and quality improvement to identify 

interventions that equitably and effectively support breastfeeding for infants with CHD and 

to evaluate the effect of breastfeeding on short- and long-term physical, psychological, 

and developmental outcomes for infants and families. This paper provides a summary of 

available evidence, and our call to action includes recommendations for clinical practice and 

a research agenda for the future.
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Figure 1. 
Primary barriers to breastfeeding for infants with CHD.
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Figure 2. 
Medical and surgical interventions for infants with CHD can interfere with the finite 

developmental window for learning oral feeding skills.
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