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I. Introduction 

HELLP syndrome, a severe complication of pregnancy 

characterized by hemolysis, elevated liver enzymes, and low 

platelet count, poses significant risks to both maternal and 

neonatal health. First described in 1982 by Weinstein, the 

acronym HELLP encompasses a spectrum of maternal 

symptoms ranging from mild to life-threatening, often 

necessitating prompt medical intervention, including delivery of 

the fetus, to prevent maternal morbidity and mortality [1]. 

Despite its relatively rare occurrence, HELLP syndrome 

accounts for a substantial proportion of maternal deaths 

worldwide, with mortality rates ranging from 1% to 24% [2]. 

While the primary focus of clinical management is on maternal 

well-being, HELLP syndrome also exerts a profound influence 

on neonatal outcomes, underscoring the need for a 

comprehensive understanding of its impact on fetal health [3]. 

 

 
Figure 1. Depicting the Classification of HELLP Syndrome 

 

This paper seeks to provide a thorough analysis of the influence 

of HELLP syndrome on neonatal outcomes, synthesizing 

existing evidence to elucidate the multifaceted relationship 

between maternal HELLP syndrome and neonatal health [4]. By 

examining the various pathways through which HELLP 

syndrome affects neonatal outcomes, from preterm birth to long-

term neurodevelopmental consequences, this paper aims to 

inform clinical practice and guide strategies to optimize neonatal 

health in pregnancies complicated by HELLP syndrome [5]. 

HELLP syndrome typically manifests in the third trimester of 

pregnancy, although it can occur earlier, often concurrent with 

or following a diagnosis of preeclampsia or eclampsia [6]. The 

precise etiology of HELLP syndrome remains elusive, with 

hypotheses implicating immune dysfunction, endothelial injury, 

and genetic predisposition [7]. Clinical presentation varies 

widely, ranging from nonspecific symptoms such as malaise and 
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epigastric pain to more severe manifestations including 

hypertension, proteinuria, and signs of hepatic dysfunction [8]. 

Given the heterogeneous nature of HELLP syndrome, accurate 

diagnosis and timely management pose significant challenges 

for healthcare providers [9]. 

 

 
Figure 2. Depicting the Maternal Health and Preventing of HELLP Syndrome 

 

The management of HELLP syndrome centers on stabilizing 

maternal health and preventing maternal complications, which 

may include hepatic rupture, disseminated intravascular 

coagulation, and multiorgan failure [10]. Prompt delivery of the 

fetus is often necessary, even in the absence of fetal distress, to 

mitigate the risk of maternal morbidity and mortality. However, 

the optimal timing and mode of delivery remain contentious, 

particularly in cases of preterm HELLP syndrome where the 

risks of iatrogenic prematurity must be weighed against the risks 

of maternal decompensation [11]. 

 

A. Neonatal Considerations and Clinical Implications: 

While maternal health is the primary concern in cases of HELLP 

syndrome, the condition also has significant implications for 

neonatal health. Neonates born to mothers with HELLP 

syndrome are at increased risk of adverse outcomes, including 

preterm birth, intrauterine growth restriction, and neonatal 

thrombocytopenia. Moreover, the long-term 

neurodevelopmental consequences of HELLP syndrome on 

neonates remain poorly understood, highlighting the need for 

further research in this area [12]. 

 

B. Purpose and Structure of the Paper: 

This paper aims to comprehensively analyze the influence of 

HELLP syndrome on neonatal outcomes, drawing upon existing 

literature to elucidate the multifaceted relationship between 

maternal HELLP syndrome and neonatal health. The subsequent 

sections will explore the various ways in which HELLP 

syndrome impacts neonatal outcomes, including preterm birth, 

intrauterine growth restriction, fetal distress, hematological 

abnormalities 1[3], hepatic dysfunction, and long-term 

neurodevelopmental consequences. Through this analysis, we 

seek to provide insights that will inform clinical practice and 

guide strategies to optimize neonatal health in pregnancies 

complicated by HELLP syndrome. 

 



RESEARCH 
O&G Forum 2024; 34 – 3s: 231-238 

 

OBSTETRICS & GYNAECOLOGY FORUM 2024 | ISSUE 3s | 233 

II. Preterm Birth and Neonatal Outcomes 

HELLP syndrome is frequently associated with preterm birth, 

which significantly impacts neonatal outcomes. Preterm birth, 

defined as delivery before 37 weeks of gestation, accounts for a 

substantial proportion of neonatal morbidity and mortality 

worldwide [14]. In pregnancies complicated by HELLP 

syndrome, the decision to deliver preterm is often driven by the 

need to mitigate maternal complications, such as liver 

dysfunction, renal failure, or hemorrhage, rather than fetal 

indications. Consequently, neonates born to mothers with 

HELLP syndrome are at increased risk of adverse outcomes 

associated with prematurity. 

 

A. Respiratory Distress Syndrome (RDS) 

One of the most common complications of preterm birth is 

respiratory distress syndrome (RDS), characterized by 

inadequate pulmonary surfactant production in immature lungs 

[15]. Neonates born to mothers with HELLP syndrome are 

particularly susceptible to RDS due to their premature birth and 

the potential for intrauterine stressors, such as hypoxia or 

placental insufficiency, to compromise lung development. RDS 

can result in respiratory failure, necessitating mechanical 

ventilation and surfactant replacement therapy, and is associated 

with increased neonatal mortality and long-term respiratory 

morbidity. 

 

 
Figure 3. Depicting the Flowchart of HELLP Syndrome 

 

B. Intraventricular Hemorrhage (IVH) 

Preterm neonates, especially those born before 32 weeks of 

gestation, are at increased risk of intraventricular hemorrhage 

(IVH), a devastating complication characterized by bleeding 

into the germinal matrix and cerebral ventricles [16]. HELLP 

syndrome-induced preterm birth exacerbates this risk by 

exposing neonates to the hemodynamic instability associated 

with maternal hypertensive disorders and placental dysfunction. 

IVH can result in neurodevelopmental impairments, including 

cerebral palsy, developmental delay, and cognitive deficits, 

underscoring the importance of early detection and intervention. 

 

C. Necrotizing Enterocolitis (NEC) 

Necrotizing enterocolitis (NEC) is a gastrointestinal emergency 

characterized by inflammation and necrosis of the intestinal 

mucosa, primarily affecting preterm infants in the neonatal 

intensive care unit (NICU) [17]. HELLP syndrome-induced 

preterm birth predisposes neonates to NEC due to intestinal 

immaturity, impaired mucosal barrier function, and alterations 

in gut microbiota. NEC can lead to sepsis, intestinal perforation, 

and long-term gastrointestinal sequelae, highlighting the need 

for vigilant monitoring and early intervention in neonates born 

to mothers with HELLP syndrome. 

 

D. Long-term Neurodevelopmental Impairments 

Preterm birth, particularly in the setting of maternal 

hypertensive disorders such as HELLP syndrome, is a 

significant risk factor for long-term neurodevelopmental 

impairments. Neonates exposed to HELLP syndrome-induced 

preterm birth are at increased risk of cerebral palsy, cognitive 
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deficits, and behavioral disorders compared to their term 

counterparts. The underlying mechanisms linking HELLP 

syndrome to adverse neurodevelopmental outcomes are 

complex and multifactorial, involving both prenatal and 

postnatal insults, such as hypoxia-ischemia, inflammation, and 

disrupted brain development. In summary, HELLP syndrome-

induced preterm birth significantly impacts neonatal outcomes, 

predisposing infants to respiratory distress syndrome, 

intraventricular hemorrhage, necrotizing enterocolitis, and long-

term neurodevelopmental impairments. Clinicians managing 

pregnancies complicated by HELLP syndrome must recognize 

the heightened risks associated with preterm delivery and 

implement targeted interventions to optimize neonatal health 

outcomes [18]. 

 

E. Growth and Developmental Delays 

In addition to the immediate complications associated with 

preterm birth, neonates born to mothers with HELLP syndrome 

are also at risk of growth and developmental delays. The 

intrauterine environment influenced by maternal HELLP 

syndrome, characterized by placental dysfunction and 

compromised fetal oxygenation, may contribute to impaired 

fetal growth and development even before preterm delivery 

occurs. 

 

F. Intrauterine Growth Restriction (IUGR) 

HELLP syndrome is often associated with intrauterine growth 

restriction (IUGR), a condition characterized by impaired fetal 

growth and development resulting in a birth weight below the 

10th percentile for gestational age [19]. Intrauterine growth 

restriction may occur due to uteroplacental insufficiency, 

maternal vascular dysfunction, or impaired nutrient transfer 

across the placenta, all of which are common features of HELLP 

syndrome [20]. Neonates affected by IUGR are at increased risk 

of short-term complications such as hypoglycemia, 

hypothermia, and polycythemia, as well as long-term 

neurodevelopmental deficits, highlighting the importance of 

early detection and intervention. 

 

Neonatal 

Complication 

Description Risk Factors Clinical 

Manifestations 

Management 

Strategies 

Long-term 

Implications 

Respiratory Distress 

Syndrome 

Difficulty 

breathing due 

to immature 

lungs and 

surfactant 

deficiency 

Preterm Birth Tachypnea, 

retractions, 

cyanosis, 

grunting 

Oxygen therapy, 

mechanical 

ventilation 

Chronic lung disease, 

neurodevelopmental 

delays 

Intraventricular 

Hemorrhage 

Bleeding into 

the brain's 

ventricles, 

often 

associated 

with 

prematurity 

Preterm Birth Apnea, lethargy, 

seizures, bulging 

fontanelle 

Neuroimaging, 

supportive care 

Neurodevelopmental 

impairments, cerebral 

palsy 

Necrotizing 

Enterocolitis 

Inflammation 

and necrosis 

of the 

intestinal 

mucosa, 

common in 

preterm 

infants 

Preterm Birth, 

Intrauterine Growth 

Restriction 

Abdominal 

distention, 

bloody stools, 

sepsis 

Antibiotics, 

bowel rest, 

surgery 

Short bowel 

syndrome, 

developmental delay 

Neurodevelopmental 

Impairments 

Long-term 

deficits in 

cognitive, 

motor, and 

behavioral 

domains 

Preterm Birth, 

Hypoxic-Ischemic 

Injury 

Cognitive 

deficits, cerebral 

palsy, behavioral 

problems 

Early 

intervention, 

therapy 

Academic difficulties, 

social challenges 

Hematological 

Abnormalities 

Disruption of 

normal blood 

cell counts or 

function 

Thrombocytopenia, 

Coagulation 

Abnormalities 

Bleeding, 

thrombosis, 

anemia, jaundice 

Transfusions, 

anticoagulation 

Thrombotic events, 

anemia, neurologic 

injury 

Table 1.  Summarizes the Neonatal Complication and its Risk Factors 

 

The adverse intrauterine environment associated with maternal 

HELLP syndrome can have long-lasting effects on 

neurodevelopment, predisposing neonates to developmental 

delays and neurological impairments. Preterm birth, intrauterine 

growth restriction, and exposure to hypoxic-ischemic injury 

during fetal distress contribute to alterations in brain structure 

and function, increasing the risk of cognitive deficits, motor 

impairments, and behavioral disorders. Neonates born to 

mothers with HELLP syndrome require comprehensive 

neurodevelopmental assessment and early intervention services 

to optimize their long-term outcomes. The heightened risk of 

adverse neonatal outcomes associated with preterm birth in the 

setting of HELLP syndrome underscores the importance of 

vigilant monitoring and tailored management strategies. 

Clinicians caring for neonates born to mothers with HELLP 

syndrome must prioritize early detection and intervention for 
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complications such as respiratory distress syndrome, 

intraventricular hemorrhage, and necrotizing enterocolitis. 

Additionally, comprehensive neurodevelopmental assessment 

and follow-up are essential to identify and address growth and 

developmental delays in affected infants. 

 

III. Intrauterine Growth Restriction (IUGR) and 

Neonatal Health 

In pregnancies complicated by HELLP syndrome, intrauterine 

growth restriction (IUGR) is a significant concern, affecting 

neonatal health outcomes. IUGR is characterized by the failure 

of the fetus to achieve its growth potential, resulting in a birth 

weight below the 10th percentile for gestational age. HELLP 

syndrome contributes to the development of IUGR through 

various mechanisms, including placental insufficiency, maternal 

vascular dysfunction, and impaired nutrient transfer across the 

placenta. 

 

A. Mechanisms of IUGR in HELLP Syndrome 

HELLP syndrome is often associated with widespread maternal 

endothelial dysfunction, leading to impaired placental perfusion 

and nutrient exchange. Reduced blood flow to the placenta 

compromises oxygen and nutrient delivery to the developing 

fetus, impairing fetal growth and development. Additionally, the 

systemic inflammatory response characteristic of HELLP 

syndrome may further exacerbate placental dysfunction, 

contributing to the pathogenesis of IUGR [3]. 

 

B. Neonatal Consequences of IUGR 

Neonates affected by IUGR are at increased risk of adverse 

health outcomes, both in the immediate postnatal period and 

throughout childhood. Short-term complications of IUGR 

include hypoglycemia, hypothermia, and polycythemia, as well 

as an increased susceptibility to respiratory distress syndrome 

and necrotizing enterocolitis. These complications necessitate 

vigilant monitoring and targeted interventions in the neonatal 

period to optimize outcomes. 

 

C. Long-term Health Implications 

Beyond the neonatal period, infants affected by IUGR are at 

heightened risk of long-term health sequelae, including 

neurodevelopmental impairments, cardiovascular disease, and 

metabolic disorders. The developmental origins hypothesis 

posits that adverse intrauterine exposures, such as IUGR, may 

predispose individuals to chronic health conditions later in life. 

Consequently, infants born with IUGR require comprehensive 

long-term follow-up and multidisciplinary care to mitigate the 

risk of future morbidity and mortality. 

 

D. Management Strategies 

The management of neonates affected by IUGR requires a 

multidisciplinary approach involving neonatologists, 

pediatricians, and allied healthcare professionals. Early 

recognition of IUGR, through prenatal ultrasound surveillance 

and serial fetal growth assessments, allows for timely 

intervention and optimization of maternal and fetal health.

 

 

Management 

Strategy 

Description Components Target 

Population 

Benefits Challenges 

Early Recognition Prompt 

identification of 

maternal HELLP 

syndrome and 

neonatal 

complications 

Clinical assessment, 

diagnostic tests 

Pregnant 

women with 

risk factors 

Timely 

intervention, 

reduced morbidity 

Limited predictive 

value 

Comprehensive 

Monitoring 

Continuous 

assessment of 

maternal and 

neonatal health 

parameters 

Vital signs, laboratory 

tests 

High-risk 

pregnancies, 

neonatal ICU 

Early detection of 

complications 

Resource-

intensive, invasive 

Timely 

Intervention 

Prompt initiation 

of appropriate 

medical and 

surgical 

interventions 

Pharmacotherapy, 

surgery 

Critically ill 

mothers, 

neonates at 

risk 

Improved 

outcomes, 

reduced mortality 

Risk of iatrogenic 

complications 

Multidisciplinary 

Care 

Collaborative 

approach 

involving 

specialists from 

various 

disciplines 

Obstetrics, neonatology, 

hematology 

High-risk 

pregnancies, 

NICU 

admissions 

Comprehensive 

management, 

tailored care 

Communication 

barriers, 

coordination 

Long-term Follow-

up 

Ongoing 

surveillance and 

support for 

neonates at risk 

of developmental 

delays 

Neurodevelopmental 

assessments 

Infants born to 

mothers with 

HELLP 

syndrome 

Early 

intervention, 

optimized 

outcomes 

Access to 

specialized 

services 

Table 2.  Summarizes the Management Strategies of HELLP Syndrome 
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Postnatally, neonates with IUGR may require specialized 

nutritional support, close monitoring of metabolic parameters, 

and developmental surveillance to address their unique needs 

and minimize long-term complications. 

 

IV. Hepatic Dysfunction and Neonatal Jaundice: 

HELLP syndrome is characterized by hepatic dysfunction in 

affected mothers, and this impairment can have implications for 

neonatal liver function and the development of jaundice in 

newborns. Hepatic dysfunction in HELLP syndrome 

encompasses a spectrum of liver abnormalities, including 

hepatocellular injury, impaired synthetic function, and 

cholestasis, which may impact neonatal health. 

 

A. Mechanisms of Neonatal Jaundice: 

Neonatal jaundice, characterized by elevated levels of bilirubin 

in the blood and subsequent yellow discoloration of the skin and 

sclera, is a common complication in newborns, affecting up to 

60% of term infants and 80% of preterm infants. In the setting 

of HELLP syndrome, neonatal jaundice may result from 

impaired bilirubin metabolism due to hepatic dysfunction or 

hemolysis, as well as decreased bilirubin clearance secondary to 

reduced hepatic blood flow or conjugation deficits. 

 

B.  Clinical Manifestations and Diagnosis: 

Neonatal jaundice typically presents within the first few days of 

life, peaking around the second to fourth day, and resolving 

spontaneously within the first two weeks in most cases. 

However, neonates born to mothers with HELLP syndrome may 

exhibit more prolonged or severe jaundice due to underlying 

liver dysfunction or hemolytic processes. Diagnosis of neonatal 

jaundice requires careful assessment of serum bilirubin levels, 

clinical signs of jaundice, and risk factors for 

hyperbilirubinemia, such as prematurity or hemolysis. 

 

C. Management Strategies: 

The management of neonatal jaundice in the setting of HELLP 

syndrome involves a combination of supportive care, 

monitoring, and targeted interventions to prevent bilirubin-

induced neurotoxicity. Phototherapy is the mainstay of treatment 

for hyperbilirubinemia, aiming to convert unconjugated 

bilirubin into water-soluble isomers that can be excreted in the 

urine and feces. In cases of severe or refractory jaundice, 

exchange transfusion may be indicated to rapidly lower serum 

bilirubin levels and prevent kernicterus. 

 

D. Long-term Implications: 

While neonatal jaundice is typically a benign and self-limiting 

condition, severe or prolonged hyperbilirubinemia may increase 

the risk of bilirubin-induced neurotoxicity and kernicterus, 

leading to long-term neurodevelopmental impairments, such as 

cerebral palsy, hearing loss, and cognitive deficits. Neonates 

born to mothers with HELLP syndrome may be at increased risk 

of adverse neurodevelopmental outcomes due to underlying 

hepatic dysfunction and the potential for more severe or 

prolonged jaundice. 

 

V. Long-Term Neurodevelopmental Outcomes 

The impact of HELLP syndrome on neonatal health extends 

beyond the immediate postnatal period, with potential long-term 

implications for neurodevelopment. While the immediate focus 

of clinical management is on stabilizing maternal health and 

preventing maternal morbidity and mortality, it is essential to 

recognize the potential neurodevelopmental consequences of 

HELLP syndrome on affected infants. 

 

A. Neurodevelopmental Risks 

Neonates born to mothers with HELLP syndrome are at 

increased risk of adverse neurodevelopmental outcomes 

compared to infants born to healthy mothers. The underlying 

mechanisms contributing to these neurodevelopmental risks are 

multifactorial and may include prenatal insults such as placental 

insufficiency, hypoxic-ischemic injury, and inflammation, as 

well as postnatal factors such as prematurity, neonatal 

morbidities, and environmental influences. 

 

B. Cognitive Impairments 

Studies have shown that infants born to mothers with 

hypertensive disorders of pregnancy, including HELLP 

syndrome, are at increased risk of cognitive impairments, 

including deficits in executive function, attention, and memory. 

These cognitive impairments may persist into childhood and 

adolescence, impacting academic achievement, social 

relationships, and overall quality of life. 

 

C. Motor Disabilities 

Neonates born to mothers with HELLP syndrome are also at 

heightened risk of motor disabilities, including cerebral palsy 

and developmental coordination disorder. The etiology of these 

motor disabilities may be multifactorial, involving prenatal brain 

injury, white matter abnormalities, and disruptions in motor 

circuitry development. Early intervention and multidisciplinary 

care are essential to optimize motor outcomes and minimize 

functional limitations in affected infants. 

 

D. Behavioral and Emotional Problems 

Longitudinal studies have reported an increased prevalence of 

behavioral and emotional problems in children born to mothers 

with hypertensive disorders of pregnancy, including HELLP 

syndrome. These problems may manifest as attention-

deficit/hyperactivity disorder (ADHD), anxiety, depression, and 

behavioral conduct disorders, requiring targeted interventions  

 

HELLP Syndrome 

Impact 

Description Pathophysiology Neonatal 

Complications 

Long-term Implications 

Preterm Birth Delivery before 37 

weeks of gestation 

due to maternal or 

fetal indications 

Placental insufficiency, 

hypoxia 

Respiratory distress 

syndrome, 

intraventricular 

hemorrhage 

Neurodevelopmental 

impairments, cerebral 

palsy 

Intrauterine Growth 

Restriction 

Failure to achieve 

adequate fetal 

growth and 

development 

Uteroplacental 

insufficiency 

Small for 

gestational age, 

developmental 

delays 

Cognitive deficits, 

metabolic disorders 
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Hematological 

Abnormalities 

Disruption of 

normal blood cell 

counts or function 

Thrombocytopenia, 

coagulation defects 

Bleeding, 

thrombosis, anemia, 

jaundice 

Thrombotic events, 

neurologic injury 

Hepatic Dysfunction Impaired liver 

function and 

metabolism due to 

maternal disease 

Endothelial dysfunction, 

microangiopathy 

Neonatal jaundice, 

hepatic 

encephalopathy 

Hepatic dysfunction, 

metabolic disorders 

Fetal Distress Non-reassuring 

fetal status, often 

indicative of 

underlying 

pathology 

Placental insufficiency, 

maternal hypertension 

Intrauterine growth 

restriction, hypoxic-

ischemic injury 

Neurodevelopmental 

impairments, cerebral 

palsy 

Long-term 

Neurodevelopmental 

Outcomes 

Neurocognitive 

and behavioral 

deficits persisting 

into childhood 

Prenatal insults, 

postnatal factors 

Cognitive 

impairments, motor 

disabilities 

Behavioral problems, 

academic challenges 

Table 3.  Summarizes the Term Neurodevelopmental Outcomes 

 

Given the increased risk of long-term neurodevelopmental 

impairments in infants born to mothers with HELLP syndrome, 

comprehensive neurodevelopmental assessment and early 

intervention are essential components of postnatal care. 

Neurodevelopmental surveillance should encompass cognitive, 

motor, language, and social-emotional domains, with close 

monitoring of developmental milestones and early identification 

of developmental delays. Early intervention programs, including 

speech therapy, occupational therapy, and behavioral 

interventions, can help mitigate the impact of 

neurodevelopmental impairments and optimize long-term 

outcomes. 

 

VI. Conclusion 

HELLP syndrome represents a significant obstetric 

complication characterized by hemolysis, elevated liver 

enzymes, and low platelet count, posing substantial risks to 

maternal and neonatal health. While the primary focus of clinical 

management is on stabilizing maternal health and preventing 

maternal morbidity and mortality, it is essential to recognize the 

multifaceted impact of HELLP syndrome on neonatal outcomes. 

This comprehensive analysis has elucidated the diverse ways in 

which HELLP syndrome influences neonatal health, from 

preterm birth and intrauterine growth restriction to 

hematological abnormalities and long-term neurodevelopmental 

consequences. Neonates born to mothers with HELLP syndrome 

are at increased risk of adverse outcomes, including respiratory 

distress syndrome, intraventricular hemorrhage, necrotizing 

enterocolitis, and neurodevelopmental impairments. Optimizing 

neonatal outcomes in pregnancies complicated by HELLP 

syndrome requires a multidisciplinary approach involving 

obstetricians, neonatologists, hematologists, and allied 

healthcare professionals. Timely recognition, comprehensive 

monitoring, and targeted interventions are essential to mitigate 

the risks associated with HELLP syndrome and optimize 

neonatal health outcomes. Moving forward, further research is 

needed to better understand the underlying mechanisms of 

neonatal complications in HELLP syndrome and to develop 

effective strategies for prevention, diagnosis, and management. 

By advancing our understanding of the complex interplay 

between maternal HELLP syndrome and neonatal health, we can 

improve clinical outcomes and enhance the long-term well-

being of affected infants and their families. 
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