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Johns Hopkins All Children's Hospital 

High Risk Neonatal Cardiac Deliveries 
 

Rationale:  
This clinical pathway was developed by a consensus group of JHACH physicians, advanced 

practice providers, nurses and pharmacists to standardize the management of neonatal 

deliveries for patients with high-risk cardiac disease.  

 

Background: 

Improvements in fetal echocardiography have increased recognition of fetuses with congenital 

heart disease that require specialized delivery room care.1 With this increase in fetal detection, 

the clinical course at delivery can be predicted, and postnatal instability can be mitigated. 

Despite these advances, certain populations of patients with congenital heart disease have high 

rates of hemodynamic compromise that can begin as early as the delivery room, even if 

diagnosed prenatally. For these infants, subspecialty and multidisciplinary care must begin in 

the delivery room to optimize their outcomes.2,3 Prior literature has described the efficacy and 

importance of risk stratifying infants based on their expected postnatal physiology and risk for 

clinical decompensation at that time of delivery.2 In addition, the literature has described the 

benefits of beginning multi-disciplinary planning prior to delivery, including a multidisciplinary, 

detailed plan for delivery room management in the most high risk infants.1,3 

 

To optimize the birth and transition of the infants we care for, we sought to create a 

comprehensive, nuanced, multidisciplinary risk stratification for infants prenatally diagnosed with 

congenital heart disease. We also sought to create a process for planning for their birth, 

beginning with maternal care prior to delivery, and culminating in a well-organized and 

communicated delivery room and transfer plan of care. This pathway serves as a guideline for 

risk stratifying fetal cardiac deliveries and a framework for planning delivery room management 

for those who are high risk for neonatal hemodynamic compromise.  

 
Impacted Patient Population: 
This guideline applies to fetal patients with prenatally detected congenital heart disease. 

Patients with clinically significant heart disease will be risk stratified into risk categories to guide 

need for potential postnatal interventions in those with concern for hemodynamic instability.  

 

Risk Stratification of Fetal Patients with Cardiac Disease 
Patient anatomy and expected postnatal physiology is delineated in as much detail as possible 
during the patient’s fetal echocardiogram. Additional echocardiograms may be required to 
adequately detail the patient’s anatomy and potential postnatal physiology throughout 
pregnancy. 
 
Due to the variability in fetal imaging, the initial fetal echocardiogram may not identify all aspects 
of a patient’s cardiac disease. Additional imaging throughout pregnancy can help monitor fetal 
progression and evolution of cardiac defects. Despite close monitoring, postnatal physiology 
may still vary and the plan of care may need to be adjusted to optimally care for the patient. 
Significant extracardiac malformations or defects may require deviation from this pathway as 



 

 

well. Discussion with NICU, CVICU, cardiology, palliative care, and other consulting services 
should be completed prenatally to determine the most appropriate direction of care for both 
patient and family if these malformations are believed to significantly impact survivability. 
 
Once the anatomy and expected physiology are clarified, the fetal cardiologist will place a 
patient in an appropriate Level of Complexity (LOC) based on a number of factors including but 
not limited to: 

• Dependence on a patent ductus arteriosus for either pulmonary or systemic circulation 

• Presence and severity of circular shunts 

• Arrhythmias  

• Need for urgent postnatal cardiac intervention 

• Concern for hemodynamic or respiratory compromise upon disconnection of the 
placenta 

• Evidence of prenatal hydrops or poor ventricular function 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

Level of Care (LOC) Categorization: 

Table 1: Neonatal Cardiac Delivery Risk Stratification Table  

LOC 
Complexity and 

Concerns 
Example CHD Prenatal Planning 

Delivery 
Planning 

Post-delivery 

Recommendations 

1 
 

Mild complexity 
CHD.  
No physiologic 
instability in first 
weeks of life. 

1. Septal defects 
(e.g. ASD, VSD, 
AVSD)  
2. Benign 
arrhythmias 

No specific planning 
Phone call from fetal 
cardiology x 1 in 
pregnancy 

Spontaneous 
vaginal delivery 
  

Nursery or NICU (if 
extracardiac concerns) 
Routine perinatal 

management. 

Postnatal cardiac 

testing as per fetal 

cardiology to confirm 

diagnosis. 

2 

Moderate 
complexity CHD.  
Possible 
physiologic 
instability in first 
weeks of life. May 
require early 
intervention. 

1. Possible ductal 
dependency (e.g. 
"pink" TOF, 
possible 
coarctation of 
aorta) 
2. Non-sustained 
or controlled 
tachyarrhythmia. 

Prenatal evaluation at 
JHACH Fetal Care 
Program. Delivery at 
location with  
pediatric cardiology 
support available. 

Spontaneous 
vaginal delivery. 

CVICU/NICU. 
Early postnatal 

cardiology consult. 

Prostaglandins readily 

available, but do not 

start without 

discussing with 

cardiology first. 

3 
 

Severe complexity 
CHD with  
 physiologic 
stability. Requires 
postnatal 
intervention/surgery 
before discharge. 

1. Ductal-
dependent lesions 
or lesions with 
complex 
physiology (e.g. 
HLHS, PA/IVS, 
"blue" TOF, 
truncus arteriosus, 
unbalanced 
AVSD). 

Prenatal evaluation at 
JHACH Fetal 
Care Program.  Delivery 
at BFBP. 

Spontaneous 
vaginal delivery 
vs.  
induction at 39 
wks. gestation 

CVICU admission. 
Umbilical catheters. 
Prostaglandins for 
ductal dependent 
lesions.  

4 

Severe complexity 
CHD with  
expected instability. 
Requires postnatal 
intervention/surgery 
before discharge, 
and possibly 
urgently 
  
  
  

1. Severe 
Ebstein's anomaly 
or TOF/APV 
2. D-TGA, HLHS 
with restrictive 
PFO/Intact Atrial 
septum 
3. Palliative care: 
Possible instability 
leading to death 
shortly after 
delivery or may be 
stable for several 
hours to several 
days before death. 
Family has 
chosen comfort 
care. 
4. Significant 
cardiomyopathy 
5. Hydrops 

Prenatal evaluation at 
JHACH Fetal  
Care Program.  
Delivery at BFBP. Pre-
delivery team meeting 
with CVICU, cardiology, 
neonatology, and MFM.  
Interventional/surgical 
team on standby. 

Planned 
induction at 39 
wks. with 
daytime 
delivery. 
NICU contacts 
CVICU and 
cardiology when 
mother arrives 
for delivery to 
arrange pre-
delivery huddle. 
Consideration of 
planned c-
section to 
ensure 
coordinated 
daytime delivery 
in the most 
severe cases 

CVICU admission <1 
hour of age.  
Umbilical catheters. 
Prostaglandins for 
ductal dependent 
lesions.  
Stabilizing 
medications/equipment 
predetermined by care 
plan. 
 HIGH ACUITY RAPID 
TRANSPORT 
PROTOCOL (Code 
HART) 



 

 

P 

Palliative care: 
Possible instability 
leading to death 
shortly after 
delivery or may be 
stable for several 
hours to days 
before death. 
Family has chosen 
comfort care 

Trisomy 13, 
trisomy 18, severe 
complex CHD with 
other congenital 
anomalies 

Palliative care consult 
with delivery plan in chart 
including parental 
wishes. Delivery can be 
supported at any location 
with advanced planning 
regarding the palliative 
plan with the delivery 
team. 

As per palliative 
care delivery 
plan, per parent 
wishes 

Plan for post-delivery 
interventions as per 
parent wishes 

Perinatal Palliative Care via the Fetal Care Team to meet with all single ventricles, anyone with multiple congenital 
anomalies expected to affect survival, any baby with hydrops, plus others at the discretion of the fetal cardiology team.  

 
Prenatal preparation: 

• Consults: 
o Fetal Cardiology Team 
o Maternal-Fetal Medicine Team 
o Social Work 
o NICU via Fetal Care Program 
o Palliative Care Team if appropriate and available (Patients with single ventricle 

anatomy/physiology, multiple congenital anomalies, fetal hydrops, or others at 
the discretion of the fetal cardiology team) 

• For all pregnancies with a congenital heart defect at a LOC 3 or 4, a “Cardiac HART 

(High Acuity Rapid Transport) Checklist” documenting the postnatal plans will be 

completed after the fetal care program meeting. This huddle sheet will include: 

o Mother and fetus identification 

o Cardiac Diagnosis  

o Expected postnatal physiology 

o Delivery room plan including: 

▪ Respiratory support 

▪ IV access 

▪ Medications (PGEs, vasoactive medications, antiarrhythmics, etc.) 

▪ Anticipated saturations 

o Infant disposition 

o Phone tree 

o Special considerations 

• For those with a LOC 4, a multidisciplinary provider huddle will be completed 1-2 weeks 

prior to planned delivery including all expected involved teams (CV surgery, CV 

anesthesia, Interventional cardiology, echocardiography, CVICU, Perfusion if needed) 

with a delineation of delivery room plans, postnatal disposition, and phone tree for 

notification. This huddle will result in a completed checklist which will be attached to the 

delivery invite and distributed to the Stork team.  

o CVICU Preadmit Huddle Plan will also be completed the morning of delivery 

during or immediately following the CVICU morning huddle at 08:30. 

 

Delivery Room Management: 

• Postnatal consults 
o Neonatal Intensive Care Unit                                                                                                                           



 

 

▪ Any patient in the CVICU younger than 28 days of age should have at 
minimum a one-time NICU consult for evaluation and management of 
routine newborn issues.  

▪ If there are ongoing issues of prematurity, extracardiac anomalies, or 
other neonatal concerns, the NICU team will remain available for 
continued participation and assistance with management of the patient.  

• The CVICU is the optimal postnatal location for patients with ductal dependent cardiac 

physiology or concern for developing clinical instability secondary to congenital heart 

disease with the following characteristics: 

o CHD without significant extracardiac congenital anomalies who are anticipated to 

require cardiac intervention during the newborn hospitalization. 

o Gestational age >34 weeks AND birth weight >1500 grams with anticipated 

cardiac intervention during the first 2 weeks of life. 

 

Admission considerations based on LOC: 

• LOC 1: Nursery or NICU 

o If the infant qualifies for admission to the newborn nursery, the infant can be 

delivered at an outside hospital with postnatal cardiology clinic follow up within 

the first few days of life. 

• LOC 2: CVICU/NICU 

o If the infant qualifies for a CVICU/NICU admission, the infant needs to be 

delivered at Bayfront Babyplace given very limited echocardiographic capabilities 

at outside facilities. Ability to rapidly escalate care to the CVICU may be needed 

for these patients and possible CVICU admission should be discussed with 

cardiology. 

o Babies who are in the NICU and develop a requirement for cardiac intervention 

will be transferred to the CVICU 48 hours prior to intervention if clinically feasible, 

or as soon as medically possible if decision is made within < 48 hours.  

• LOC 3: CVICU admission 

• LOC 4: CVICU admission <1 hour of age 

o Consider transportation to the interventional suite based on discussion with 

cardiology about patient’s postnatal physiology and potential need for more 

urgent intervention. 

o Stabilizing medications and equipment will be determined prior to delivery at the 

high-risk cardiac delivery team discussion and detailed in the Cardiac HART 

Checklist. 

o If deemed necessary based on postnatal physiology, initiate Urgent Transport 

Protocol (Code HART). 
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LOC 4 LOC 3 

LOC 1-2 LOC 3-4 

Pregnant patient identified and evaluated in Fetal Care 
Center with concern for fetal congenital heart disease 

(CHD). 

Fetal Cardiology identifies Level of 
Complexity (LOC) based on the 
Neonatal Cardiac Delivery Risk 

Stratification Table (Table 1) 

 

Neonatology and Fetal 
Cardiology plan for 

routine delivery based 
on patient’s and 

mother’s additional 
risk factors. 

 

Fetal Cardiology, CVICU, Neonatology, 
and Maternal-fetal Medicine meet 1-2 

weeks prior to delivery to discuss patient’s 
anticipated postnatal course. 

 
Discussion guided by Cardiac HART (High 

Acuity Rapid Transport) checklist. 
Checklist will be distributed to all delivery 
personnel prior to delivery. (Appendix A) 

Significant congenital malformations or 
cardiorespiratory instability leading to 
death shortly after delivery or within 
several hours to days before death. 

Family has chosen comfort care. 
 

Palliative care consult with delivery plan in 
chart including parental wishes. Delivery 

can be supported at any location with 
advanced planning regarding the palliative 

plan with the delivery team. 
 

Comfort Care 

Severe complexity CHD with expected 
instability. Requires postnatal 
intervention/surgery before discharge, and 
possibly urgently. 

• Prenatal evaluation at JHACH Fetal 
Care Program.  

• Delivery at BFBP. Pre-delivery Team 
meeting with CVICU, cardiology, 
neonatology, and MFM. 

• Planned induction at 39 wks. with  
daytime delivery.  

• CVICU admission <1 hour of age. 

• Consider planned C-section to ensure 
coordinated daytime delivery in the 
most severe cases 

• Interventional/surgical team on 
standby.  

• URGENT TRANSPORT PROTOCOL 
(Code HART) 

Severe complexity CHD with physiologic 
stability. Requires postnatal 
intervention/surgery before discharge. 

• Prenatal evaluation at JHACH 
FetalCare Program.   

• Delivery at BFBP. Pre-delivery Team 
meeting with CVICU, cardiology, 
neonatology, and MFM. 

• Spontaneous vaginal delivery vs. 
induction at 39 wks. gestation 

 

CVICU Preadmit Huddle Plan 
 

1. Scheduled IOL/C section: Discuss 
admission during 08:30 huddle 

2. Admission not anticipated at time of 
08:30 huddle should prompt huddle 
once admission known including 
a. CVICU attending  
b. CVICU APP  
c. CVICU CN  
d. CVICU bedside RN 

3. Phone call to NICU STORK Team 
(Yellow) to review admission plan 
(CVICU Newborn Admission Flow): 
a. Umbilical line placement 
b. Intubation 
c. Medications (Vasoactive 

medications, PGE). 
d. Need for urgent intervention 

4. Discuss during prenatal meeting 
and with STORK Team if Pre-
admission is warranted. 
a. Follow Pre-admission 

guidelines (Appendix B). 
 

https://livejohnshopkins-my.sharepoint.com/:b:/g/personal/akiskad1_jh_edu/EcfVQh7teitKsms1cPl63q4BeixIY35WYkku-0es_9O9QQ?e=tRMrKM
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Outcome Measures:  

• Postnatal mortality 

• Unexpected interventions 

• Time to disposition (admission to appropriate unit or interventional suite) 

Disclaimer  

Clinical Pathways are intended to assist physicians, physician assistants, nurse practitioners 
and other health care providers in clinical decision-making by describing a range of generally 
acceptable approaches for the diagnosis, management, or prevention of specific diseases or 
conditions. The ultimate judgment regarding care of a particular patient must be made by the 
physician in light of the individual circumstances presented by the patient.  

The information and guidelines are provided "AS IS" without warranty, express or implied, and 
Johns Hopkins All Children’s Hospital, Inc. hereby excludes all implied warranties of 
merchantability and fitness for a particular use or purpose with respect to the information. Johns 
Hopkins All Children’s Hospital, Inc. shall not be liable for direct, indirect, special, incidental or 
consequential damages related to the user's decision to use the information contained herein.  
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Appendix A: Cardiac HART Checklist 

 



 

 

Appendix B: Pre-admission Orders in Epic for High Risk Patients 

1. After patient is pre-admitted, please order medication drips using the JHH-ACH 

PICU-CVICU-PCICU Infusions Focused Order Set 

 

2. Select medications to order  

 

 

 

 

 

 

 



 

 

3. After selecting dose and instructions, click on additional order details 

4. Change phase of care to “intra-op” and click on “Sign & Hold” 



 

 

5. Once ordered, please call CVICU Pharmacist or Main Pharmacy to request drips 

be verified and tubed to CVICU tube station #352 

a. Meds will be handed off to the STORK team prior to going to the delivery room to 

ensure appropriate and rapid administration if and when they are needed. 

 


