Introduction to the Neonatal Intensive Care Unit Resident Curriculum
Welcome to the NICU.  This curriculum was a collaborative effort of the Neonatology staff and fellows. It was developed to provide you with some basics of neonatal intensive care. It is not all-inclusive and you will certainly see many facets of neonatal care that will require research of the literature beyond this text. You should complete all of the modules by the end of your PGY-2 NICU rotation.  There are 18 modules. The following topics are formally presented as lectures during blocks 2-13 as part of the Department lecture series. The remainder of the material is discussed during your NICU rotations.

Neonatal Emergencies 

Respiratory Disorders (RDS, TTN, CLD, congenital anomalies)
Infection and Sepsis (GBS and others)

Pulmonary Hypertension (meconium aspiration, diaphragmatic hernia)
Necrotizing Enterocolitis
Abdominal Wall Defects and other Congenital Anomalies of the Bowel

Patent Ductus Arteriosus

Congenital Heart Disease (recognition and acute intervention)
Intraventricular Hemorrhage (other Intracranial Hemorrhage)
Apnea and Bradycardia of Prematurity    

Retinopathy of Prematurity
Hyperbilirubinemia (Indirect/ Hemolytic Disease of the Newborn)
During your first rotation please be sure to read the sections pertaining to the goals and objectives and administrative responsibilities. The NICU undergoes frequent inspections to assure that the environment of care is clean and that we adhere to all JCAHO and OSHA policies. Additionally, you need to know the basics of emergency response to fires, bomb threats, infant abduction and evacuation procedures. 

Infection control is of utmost importance in the NICU. Infants, especially premature infants are at increased risk of infection secondary to an immature immune system. Please pay close attention the section on appropriate hand washing. We are the first line of defense again nosocomial infections and as physicians we must set the example for all the staff. Everyone who enters the NICU must comply with infection control policies especially if they handle any equipment and/or provide direct patient care.  Please assure everyone’s compliance.
Please enjoy your educational experience in the NICU. Remember, the staff nurses, Neonatologists and Fellows are here to help and support you. 
Brian Hall, COL, USAF, MC
Medical Director, Neonatal ICU
July 2009
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1) Duration of Rotation: 
Four weeks 
2) Eligibility:  PL-1, PL-2,   (PL-3 Elective)
3) Facilities used: 

a) Labor and Delivery, NNMC
b) Neonatal Intensive Care Unit, NNMC
4) Neonatology Teaching Staff:

a. CAPT Jerri Curtis: Director, Navy Graduate Medical Education 

b. LtCol Jay Kerecman: Assistant Professor of Pediatrics, USUHS, Neonatal-
    Perinatal Fellowship Program Director 
d. COL Brian Hall: Medical Director, Neonatal ICU 
e. MAJ Agnes Sierocka, Asst. Medical Director, Neonatal ICU,Department Head, Simulation Center 
g. MAJ Nicole Dobson, Staff Neonatologist

h. LCDR Jason Higginson, Staff Neonatologist

i. CAPT Jeffrey Greenwald, USN (Ret): Neonatologist and Director MICC Pediatric Care
5)  Introduction:
The National Capital Consortium trains general pediatricians who will be responsible for the care of well newborns and resuscitation and stabilization of sick newborns in community hospital settings.

6)  Specific Training Level Objectives: 

Demonstrate progress toward meeting overall educational goals for entire residency.  This is accomplished during NICU rotation and through individual study, attendance at morning report and lectures.  The educational goals for the residency are derived from the Ambulatory Pediatric Association’s model goals and objectives for pediatric residents in Level II/III nurseries.  These objectives are both performance and knowledge based.  
PL-1 (1st month)

a. Demonstrate ability to gather pertinent history, perform physical examination, generate a

     problem list, and formulate a differential diagnosis on infants admitted to Level II/III

     nursery.

b. Demonstrate ability to gather data and synthesize this data into adequate report of

     patient’s daily progress, and plan for ongoing care, i.e. adequately present patients during

     attending rounds.

c. Provide primary care of neonate with mild –moderate complexity under supervision.

d. Demonstrate ability to function as member of newborn resuscitation team.

e. Demonstrate ability to perform procedures necessary for care of sick newborns.

1) Recognition of the need to intervene

2) Oxygen delivery

3) Bag and mask ventilation

4) Intubation

5) Chest compression

6) Resuscitation drugs

7) Initiation of IV fluids

8) Vascular access:  peripheral IV’s, UAC, and UVC placement

9) Management of meconium deliveries

10) NG/OG tube placement

11) Evaluation of the progress of resuscitation

f. Demonstrate ability to perform administrative duties necessary for care of sick newborns:

1) Routine paperwork (H&P’s, daily progress notes, etc.)

2) TPN orders

3) Daily patient orders

4) Consults, radiology requests, etc.

PL-1 (2nd month)

a. All above objectives

b. Review first month’s experience and outline goals for current rotation.

c. Focus on more independent management of problems, mastering daily routines, gaining some independence in the delivery room, work on communication skills, and master common procedures.

d. Provide primary care of neonates with increased complexity.

e. At end of rotation, assess accomplishments and outline goals for PL-2 rotation.

PL-2
a. Demonstrate adequate performance of PL-1 objectives.

b. Demonstrate ability to lead a newborn resuscitation team for both uncomplicated and complicated deliveries.

c. Demonstrate ability to perform all procedures necessary for care of sick newborn infants.

d. Provide primary care for infants with more complex medical conditions.

e. Demonstrate progress toward overall educational goals by showing ability to supervise and teach PL-1’s and medical students in care of infants in level II/II nursery.

f. By end of PL-2 year the PL-2 resident will demonstrate substantial progress towards understanding physiology and management of the following conditions:

g. RDS/TTN/Pneumonia/Aspiration syndrome

1) Pulmonary hypertension

2) Patent Ductus Arteriosus

3) BPD or CLD and associated problems

4) Necrotizing enterocolitis and other GI conditions

5) Sepsis and shock

6) Perinatal asphyxia 

7) Neonate with a surgical problem or various congenital anomalies

8) Suspected congenital heart defects

9) Suspected inborn errors of metabolism

10) The extremely low birth weight infant
h. Demonstrate ability through achievement of above objectives to adequately manage

    emergency situations in delivery room and Level I, II, and III nurseries for short period of

    time until more experienced help arrives (PL-3, Neonatal fellow, or staff).

i. Demonstrate leadership skills as part of a multi disciplinary team.

PL-3
a. Demonstrate competency in the supervision and education of junior residents and medical

     students during on-call hours. 

b. Demonstrate advanced skills in resuscitation, procedures, critical thinking and

     management decisions for level I, II and III newborns. 

c. Acutely manage ill infants from delivery through resuscitation and stabilization for

     transfer, if needed, to appropriate level of care.

d. Demonstrate knowledge base of neonatal/perinatal medicine prior to graduation:

1) Adequately supervise and teach subordinate residents/medical students in care of newborns

2) Manage care of infants in Level I and II Nursery without supervision

3) Prepare for General Pediatrics Certification exam

7)  COMPETENCY-BASED OBJECTIVES:

A. MEDICAL KNOWLEDGE: Demonstrate medical knowledge in the following areas:

	GOAL:  Common Signs and Symptoms.  Evaluate and manage common signs and symptoms of disease in high-risk newborns.


OBJECTIVES: For each of the signs and symptoms in the list below:


a.
Perform an appropriate assessment (history, physical examination, initial diagnostic studies). (PL-1 1st mo)


b.
Formulate a differential diagnosis with appropriate prioritization. (PL-1 2nd mo)


c.
Describe indications for admission or referral to Level I, II, and III nurseries. (PL-2)


d.
Describe stabilization procedures to prepare for transfer or referral and general transfer procedures. (PL-3)


e.
Formulate and carry out a plan for continuing assessment and management. (PL-2/3)



List of Signs and Symptoms 



1.
General: Intrauterine growth failure, large for gestational age, hypothermia, hyperthermia, prematurity (various gestational ages), feeding problems, poor post-natal weight gain, lethargy, irritability, jitteriness, history of maternal infection or exposure 




2.
Cardiorespiratory: Respiratory distress (flaring, grunting, tachypnea), cyanosis, apnea, bradycardia, heart murmur, hypotension, hypovolemia, dehydration, poor pulses, shock




3.
Dermatologic: Common skin rashes/conditions, birthmarks, hyper- and hypopigmented lesions, discharge and/or inflammation of the umbilicus, proper skin care of the extremely premature newborn.




4.
GI/surgical: Gastric retention or reflux, vomiting, bloody stools, distended abdomen, hepatosplenomegaly, abdominal mass, failure to pass stool, diarrhea 




5.
Genetic/metabolic: Metabolic derangements (glucose, calcium, acid-base, urea, amino acids, etc.), apparent congenital defect or dysmorphic syndrome




6.
Hematologic: Jaundice in a premature or seriously ill neonate, petechiae, anemia, polycythemia, abnormal bleeding, thrombocytopenia, neutropenia




7.
Musculoskeletal: Birth trauma related fractures and soft tissue injuries, dislocations, birth defects and deformities




8.
Neurologic: Hypotonia, seizures, early signs of neurologic impairment, microcephaly, macrocephaly, spina bifida, birth-trauma related nerve damage




9.
Parental stress and dysfunction: poor attachment, postpartum depression, anxiety disorders, teen parent, substance abuse, child abuse and neglect

  10.  Renal/urologic: Edema, decreased urine output, abnormal genitalia, renal mass, hematuria, urinary retention  

	GOAL:  Common Conditions.  Manage, under the supervision of a Neonatologist, common diagnoses in infants in a Level II or III nursery.


OBJECTIVES:

For the following common diagnoses in the list below:


a.
Describe the pathophysiologic basis of the disease. (Pl-2)


b.
Describe initial assessment plans. (PL-1)


c.
Discuss key principles of the NICU management plan. (PL-2/3)


d.
Explain the role of the primary care provider. (PL-2)


e.
Explain when to use consultants. (PL-2)



List of Common Diagnoses in this Setting 



1.
Pulmonary disorders: Hyaline membrane disease, transient tachypnea, meconium aspiration, amniotic fluid aspiration, persistent pulmonary hypertension of the newborn, pneumonia, pneumothorax, bronchopulmonary dysplasia, atelectasis




2.
Cardiac conditions: Congenital heart disease, cyanotic and acyanotic (including common disorders: PDA, VSD, AV canal, tetralogy, transposition, etc.), congestive heart failure, SVT, complete heart block 




3.
Genetic, endocrine disorders: Infant of a diabetic mother, common chromosomal anomalies (Trisomy 13, 18, 21, Turner's), neonatal screening programs as they affect the premature infant [uncommon but important to recognize:  congenital adrenal hyperplasia, hypothyroidism, hyperthyroidism]




4.
GI/nutrition: Feeding plans and nutritional management of high risk neonates or those with special needs (cleft lip/palate, other facial anomalies, etc.), breast feeding support for mothers and infants with special needs (high risk premature, maternal illness, multiple birth, etc.), complications of umbilical catheterization, hepatitis, gastroesophageal reflux, meconium plug




5.
Hematologic conditions: Indications for phototherapy, exchange transfusion in the premature or ill neonate, erythroblastosis fetalis, hydrops fetalis, coagulopathy of the newborn, hemophilia 




6.
Infectious disease: Intrauterine viral infections, Group B Streptococcal infections, neonatal sepsis and meningitis, herpes simplex; infant of HIV, hepatitis, or syphilis; nosocomial infections in the NICU, central line infections, immunization of the premature neonate, isolation procedures for contagious diseases in mother/infant (varicella, etc.) 




7.
Neurologic disorders: Ischemic hypoxic encephalopathy, intraventricular hemorrhage, retinopathy of prematurity, hearing loss in high risk newborns (prevention and screening), drug withdrawal, central apnea, seizures, hydrocephalus, spina bifida




8.
Surgery: (Assess and participate in management under supervision of a pediatric surgeon or cardiac surgeon) Surgical emergencies such as necrotizing enterocolitis, perforated viscus, intestinal obstruction, diaphragmatic hernia, esophageal or gut atresia, gastroschisis, omphalocele, Pierre Robin syndrome, hypoplastic left heart, ductal-dependent congenital heart lesions; pre-op and post-op care

B.  PATIENT CARE: Demonstrate a family-centered, consistent, compassionate, effective, and age-appropriate approach toward the evaluation and management of inpatients of the NICU.

	GOAL:  Resuscitation and Stabilization.  Resuscitate and stabilize critically ill neonates.


OBJECTIVES: 


a.
Formulate a differential diagnosis for serious symptoms presenting during transfer to the NICU or in the NICU. (PL-1 – 2nd mo)


b.
Describe steps in resuscitation and stabilization, including equipment needed. (PL-1 – 1st mo)

c. Demonstrate efficient and effective resuscitation in mock codes, simulation center or under stress of actual codes. (PL-1 2nd mo )

	GOAL:  Delivery Room.  Assess and manage a newborn in the delivery room, including how to resuscitate and stabilize a critically ill neonate.


OBJECTIVES:


Assessment and screening

a.
Describe risk factors at delivery that warrant having a pediatrician in attendance. (PL-1 1st mo)


b.
Accurately assess and manage normal and high risk newborns immediately following delivery, including: (PL-1 1st mo)




1.
Assign the 1 minute, 5 minute and subsequent Apgar scores.




2.
Appropriately suction the nose and mouth.




3.
Take steps to reduce radiant heat loss.




4.
Assess effects of maternal anesthesia/medications.




5.
Interpret scalp and cord blood gases.




6.
Rapidly inspect for sign of major malformation and/or need for immediate resuscitation.


c.
Recognize signs of significant problems, formulate a differential diagnosis, and appropriately manage or transfer to a level II or III nursery. (PL-1 2nd mo)


d.
Successfully pass a course in neonatal life support (e.g., AAP/AHA Neonatal Resuscitation Program). (PL1 1st mo)


e.
Discuss normal physiologic changes in the first hours of life and signs of abnormal responses. (PL-1 1st mo)


Common problems

a.
For these common conditions, describe delivery room assessment and management; criteria for consultation or transfer to level II or III nursery; and demonstrate ability to manage newborns independently: (PL-1 2nd mo)




1.
Meconium stained fluid.




2.
Depression and other common effects of maternal anesthesia/medications.




3.
Complicated labor (e.g., decelerations, maternal hypertension).




4.
Complicated delivery (e.g., problems with Cesarean Section, instrument-assisted deliveries).




5.
Cyanosis, respiratory distress, or heart murmur.




6.
Cardiorespiratory depression or abnormal blood gases.

b.   Describe the pediatrician's history, exam, screening, and treatment following deliveries that occur unexpectedly at home or in transit to hospital.  (PL-2)

	GOAL:  Diagnostic Testing. Use and interpret laboratory and imaging studies unique to the NICU setting.


OBJECTIVES:


a.
Order and interpret laboratory and imaging studies appropriate for NICU patients (PL-1 1st mo) with additional understanding of the differences in normal values with gestational age. (PL-1 2nd mo)


b.
Explain indications, limitations, and gestational-age norms for the following that may have specific application to neonatal care: (PL-1 2nd mo)




1.
Serologic and other studies for transplacental infection




2.
Direct and Indirect Antiglobulin Test 




3.
Neonatal drug screening 




4.
Cranial ultrasound




5.
Abdominal x-rays for placement of umbilical catheter




6.
Chest x-rays for endotracheal tube placement, heart size, and vascularity

	GOAL:  Monitoring and Therapeutic Modalities.  Apply physiologic monitoring and special technology to the care of the fetus and newborn.


OBJECTIVES:


a.
For each of the following, which are commonly used by pediatricians, discuss indications and limitations and demonstrate proper use/instruction in how to use: Pl-1 1st mo)




1.
Physiologic monitoring of temperature, pulse, respiration, blood pressure




2.
Phototherapy 




3.
Pulse oximetry




4.
Umbilical arterial and venous catheterization




5.
Electric and manual breast pumps


b.
For each of the following techniques and procedures used by obstetricians and perinatal specialists, describe key indications, limitations, normal and frequently encountered abnormal findings, and common complications for the fetus/infant: (PL-2)




1.
Fetal ultrasound for size and anatomy 




2.
Fetal heart rate monitors 




3.
Scalp and cord blood sampling 




4.
Surfactant therapy




5.
Extracorporeal membrane oxygenation/nitric oxide therapy 




6.
Amniocentesis 




7.
Cordocentesis 




8.
Intrauterine transfusion 




9.
Chorionic villus sampling 



  
10.
Exchange transfusion



  
11.
Central hyperalimenation

	GOAL:  Management and Decision-Making. Develop a logical and effective approach to the assessment and daily management of seriously ill neonates and their families, under the guidance of a Neonatologist, using decision-making and problem solving skills.


OBJECTIVES:


a.
Apply principles of decision-making and problem solving to care in the NICU. (PL-2)


b.
Develop a comprehensive problem list with appropriate and accurate prioritization for action. (PL-2)


c.
Seek information as needed and apply this knowledge appropriately using evidence-based problem solving. (PL-2/3)


d.
Recognize the limits of one's own knowledge, skill level, and tolerance of stress; know when to ask for help, how to contact consultants, and where to find basic information. (PL-1 1st mo)

C.  INTERPERSONAL SKILLS AND COMMUNICATION:  Demonstrate effective communication skills with families of patients in the NICU. Demonstrate effective and collegial communication skills with physicians, consultants and nurses.  Maintain comprehensive and concise written histories and physicals as well as daily notes on patients on the service

	GOAL:  Teamwork and Consultation. Function effectively as part of an interdisciplinary team member in the NICU.


OBJECTIVES:


a.
Manage infants in a Level II or III nursery under the supervision of a qualified Neonatologist (or pediatric surgeon, as indicated). (PL-2)


b.
Communicate and work effectively with fellows, residents, attendings, consultants, nurses, nurse specialists/clinicians, lactation consultants, nutritionists, pharmacists, respiratory therapists, social workers, discharge coordinators, referring physicians, and ancillary staff. (PL-1 1st mo)


c.
Communicate effectively with highly stressed families of critically ill patients. (PL-1 2nd mo)


d.
Discuss the role of the primary care physician in the long term management of infants admitted to the NICU; facilitate this through appropriate oral and written communications with that provider. (PL-2)

e.   Describe how obstetricians and pediatricians can work together as a team to improve

      outcome at high risk deliveries

	GOAL:  Medical Records.  Maintain accurate, timely, and legally appropriate medical records in the critical care setting of the NICU.


OBJECTIVES:


a.
Ensure that initial history and physical examination records include appropriate history (e.g., family, obstetrical records, referring provider); exam appropriate for the infant's condition; record of procedures in delivery room and since admission; problem list, assessment, and plan. (PL-1)


b.
Maintain daily timed notes, with updates as necessary, clearly documenting the patient's progress, and details of the on-going evaluation and plan. (PL-1)


c.
Ensure discharge summary is timely and concise, with clear documentation of discharge plans and follow-up appointment. (PL-1)

D.  PROFESSIONALISM: Demonstrate a commitment to patient care and learning by timeliness, responsibility for patients seen on the service, and sensitivity to cultural diversity.

	GOAL:  Patient Support and Advocacy.  Provide comprehensive and supportive care to the NICU infant and his family.


OBJECTIVES:


a.
Demonstrate awareness of the unique problems involved in the care of neonates with multiple problems or chronic illness, and serve effectively as an advocate and case manager for such patients. (PL1 2nd mo)


b.
Work with the discharge coordinator to develop discharge plans which facilitate the family's transition to home care, including adequate follow-up and appropriate use of community services. (PL-2)


c.
Demonstrate sensitivity and skills in dealing with death and dying in the NICU setting. (Pl-2/3)


d.
Consistently listen carefully to concerns of families (PL-1) and provide appropriate information and support. (PL-2)


e.
Collaborate with parents to develop plans, accepting their wishes in a non-autocratic and culturally sensitive manner. (Pl-2)


f.
Provide counseling and support for breast feeding of premature and critically ill infants, including maintenance of mother's milk supply when the infant cannot suckle. (PL-1 2nd mo)


g.
Provide responsible communication with the neonate's primary care physician during the hospital stay and in discharge planning. (Pl-1)

h.   Identify problems and risk factors in the infant or family, even outside the scope of this

      admission, and make appropriate interventions and/or referrals. (PL-1)

	GOAL:  Medical Ethics and Legal Issues.  Become familiar with ethical and medical-legal considerations in the care of critically ill newborns.


OBJECTIVES:


a.
Discuss concepts of futility, withdrawal, and withholding of care. (PL-3)


b.
Describe hospital policy on "Do Not Resuscitate" orders. (PL-2)


c.
Identify situations warranting consultation with the hospital ethics committee. (Pl-2/3)

d. Complete a death certificate appropriately. (PL-2)

E.  PRACTICE-BASED LEARNING AND IMPROVEMENT: Demonstrate the ability to use medical literature to effectively and cogently evaluate newborn illnesses and processes and modify management plans appropriately based on the information.  Demonstrate receptiveness to feedback provided during the rotation with appropriate modification of behavior to improve performance.

	GOAL:  Management and Decision-Making. Develop a logical and effective approach to the assessment and daily management of seriously ill neonates and their families, under the guidance of a Neonatologist, using decision-making and problem solving skills.


OBJECTIVES:


a.
Apply principles of decision-making and problem solving to care in the NICU. (PL-2)

b.
Develop a comprehensive problem list with appropriate and accurate prioritization for action. (PL-2)


c.
Seek information as needed and apply this knowledge appropriately using evidence-based problem solving. (Pl-2/3)

e. Recognize the limits of one's own knowledge, skill level, and tolerance of stress; know when to ask for help, how to contact consultants, and where to find basic information. (PL-1 1st mo)

Assess accomplishments and outline goals to be accomplished during next rotation or call experiences. (All levels)

F.  SYSTEMS-BASED PRACTICE: Demonstrate understanding of cost issues related to neonatal intensive care hospitalization to include: radiographic studies, and medication.  Demonstrate understanding of health care prevention and maintenance related to newborn medicine

	GOAL:  Perinatal Prevention. Demonstrate understanding of the pediatrician's role in reducing morbidity in high risk pregnancies and complications of childbirth.


OBJECTIVES:


a.
Discuss how the pediatrician can advocate for strategies to reduce fetal and neonatal mortality in his/her own community. (PL-3)


b.
Describe general principles about:



1.
Basic vital statistics that apply to newborns (neonatal and perinatal mortality, etc.) (PL-1)



2.
Prenatal services available in one's region (PL-1)



3.
Tests commonly used by obstetricians to measure fetal well-being (PL-1- 2nd mo)



4.
Neonatal transport systems (PL-2)


c.
For each of the following prenatal and perinatal complications in the list below: (PL-2)




1.
Describe the pediatrician's role in assessment and management to minimize the risk to the fetus and/or newborn.




2.
Recognize potential adverse outcomes for the fetus/neonate.

List of Complications





a)
Maternal infections/exposure to infection during pregnancy 






b)
Fetal exposure to harmful substances (alcohol, tobacco, street drugs, medications, environmental toxins) 






c)
Maternal insulin-dependent diabetes and pregnancy-induced glucose intolerance 






d)
Multiple gestation






e)
Placental abnormalities (placenta previa, abruption, abnormal size, function)






f)
Pre-eclampsia, eclampsia






g)
Chorioamnionitis 






h)
Polyhydramnios






i)
Oligohydramnios






j)
Premature labor, premature ruptured membranes






k)
Complications of anesthesia and common delivery practices (e.g., Caesarian, vacuum, forceps assisted, epidural, induction of labor)






l)
Fetal distress during delivery 

m) Postpartum maternal fever/infection

	GOAL:  Monitoring and Therapeutic Modalities.  Apply physiologic monitoring and special technology to the care of the fetus and newborn.


OBJECTIVES

a.
Discuss in general terms; home medical equipment and services needed for oxygen dependent and technology dependent graduates of the NICU (oxygen, apnea monitor, ventilator, home hyperalimentation, etc.).

	GOAL:  Financial Issues and Cost Control.  Demonstrate understanding of key aspects of cost control and mechanisms for payment in the NICU setting.


OBJECTIVES:


a.
Demonstrate awareness of costs and cost control in NICU care. (PL-2)


b.
Explain principles of typical coverage by local insurance plans, Medicare and Medicaid, and other state and federal subsidies for the care of high risk neonates. (Pl-3)


c.
Be sensitive to the burden of costs on families and refer for social services as indicated. (PL-1)


d.
Use consultants and other resources appropriately during NICU stay and in discharge planning (PL-2 and 3)
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