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Not Too Big, Nor Too Small, Just the Right Size: 
Common Challenges with the Late Preterm Infant
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Do not 
fear the 
preterm 
infant!
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What is your 
heartrate 
when you are 
called to a 
32-week 
delivery?

• 60, cool as a cucumber
• 80, a touch of the healthy anxiety
• 100, that jog down to the delivery suite 

isn’t as easy as it used to be
• 120, I am an empath

3

Goals for today

• Lead you through care for a preterm infant
• Counseling
• Resuscitation
• Admission
• Common complications
• Discharge home

• Keep your heartrate in typical range and 
your porridge just the right temperature

4
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You are called 
to consult a 
patient in 
preterm labor 
at 34 weeks 
gestation.

• Between contractions, the pregnant patient 
has many questions!
• What kind of help will my baby need at birth?
• What support will she need after?
• Does she have to go to the NICU?
• When will she go home?
• Will there by any impact on her long-term?

5

Why did they call you?
• Pediatric hospitalists are increasingly called upon to attend neonatal 

resuscitations and to care for newborns
• “Describe the basic physiologic differences between preterm, late preterm, 

and term infants.
• Discuss common issues for preterm and late preterm infants including 

respiratory complications, temperature instability, feeding difficulties, 
hypoglycemia, infection, hyperbilirubinemia, and others.”

Journal of Hospital Medicine, April 2020.

Pediatrics, August 2019. 
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Late Preterm Infants (LPI) born 34-37 weeks

Definitions of gestational age periods from LPT to postterm. (Reprinted with permission from Engle WA, Kominiarek M. Late preterm infants, early term 
infants, and timing of elective deliveries. Clin Perinatol. 2008;35(2):325–341.)
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LATE PRETERM BIRTHS
Colorado and US, 2014-2019

Late preterm is 
between 34 and 37 
weeks gestation. 
Source: National Center 
for Health Statistics, final 
natality data. Retrieved 
September 24, 2021, from 
www.marchofdimes.org/p
eristats.
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From Estes and McAllister, Science, 2016. 
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Late Preterm Infants (LPI)
• Preterm infants are 
inherently physiologically 
immature. 

• They are at higher risk 
for multiple morbidities 
as compared to term 
infants.

Respiratory Morbidities Infectious Morbidities Metabolic Morbidities

Need for significant 
neonatal resuscitation

Sepsis Evaluations Hypoglycemia

Respiratory support Sepsis (culture proven) Feeding challenges

TTN NEC Hypothermia

PPHN Hyperbilirubinemia

Apnea of prematurity

13

Morbidities 
stratified by 
weeks of 
gestation
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Morbidities 
stratified by 
weeks of 
gestation
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Continued 

Teune et al. Short- and long-term morbidity in late-preterm infants. Am J Obstet Gynecol 2011
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Continued 

Teune et al. Short- and long-term morbidity in late-preterm infants. Am J Obstet Gynecol 2011
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Teune et al. Short- and long-term morbidity in late-preterm infants. Am J Obstet Gynecol 2011
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Heartrate check?

Turns out the patient 
you’re counseling had 
been in preterm labor at 
26 weeks and made it an 
additional 8 weeks without 
delivering

19
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The patient is 
grateful for your 
anticipatory 
guidance and stays 
pregnant a bit 
longer. 

You are called for 
her imminent 
delivery at 35 0/7 
weeks.

23

Need for 
Resuscitation

• 10% of all neonates will 
require some form of 
assistance at birth
• 1% require extensive 

resuscitation
• 17.5%-50% of LPI will require 

resuscitation (Boyle, 2017; 
Almeida, 2007)
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Standard 
resuscitation • Infant assessed, preferably on her mother

• Provided stimulation, drying, and warmth
• Assigned APGAR scores at 1 and 5 minutes
• Facilitated skin to skin care on mother or 

swaddle and hand infant to parents

25
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True Story

• Woman presents to ED with abdominal pain, vomiting, r/o 
AGE or bowel obstruction
• Urine collected for pregnancy test
• While awaiting results, goes to restroom
• Delivers infant in the toilet of the ED
• Call to on-call pediatric hospitalist: “Preterm baby 

delivered in the ED- come STAT”

28



10/1/21

15

Considerations for resuscitation of preterm infants:
• Delayed cord clamping
• Thermoregulation
• Establishing adequate respirations

29

Delayed Cord 
Clamping

• 20 small RCTs, including 10 focused on preterm, 
support delayed cord clamping for 
uncomplicated term and preterm birth
• 30-180 seconds
• Decreases intraventricular hemorrhage, anemia 

and need for blood transfusions, and clinically 
significant hypotension

30



10/1/21

16

Thermoregulation Cold Stress
• Increases apnea
• Decreases surfactant function
• Increases metabolic acidosis, lowers pH, 

may reduce pulmonary artery relaxation
• Associated with increased mortality

31

Preterm 
Neonates are 
at High Risk 
for 
Hypothermia

• Immature epidermal barrier, high evaporative 
heat loss
• Limited subcutaneous fat
• Increased surface area/weight ratio
• Ineffective non-shivering thermogenesis

32
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Establish 
Respirations

• Prevent lung collapse: Continuous Positive 
Airway Pressure (CPAP)
• Oxygen use: 
• Attach oximeter preductally
• Blend O2 and air as needed to use as little O2 

as necessary
• Must have oximeter, blender, and 

compressed air available
• Intubate as necessary for inadequate effort, 

consider surfactant administration

33

Phew!

• She received CPAP in the 
delivery room for 20 
minutes to support 
transition, since has 
been in RA
• She is skin to skin with 

her mother
• Does she need to be 

admitted in the Intensive 
Care Nursery?

34



10/1/21

18

Specialized Nursery Care for Late Preterm Infants Hunt et al. American Journal of Perinatology Vol. 32, 2015.

35

• Mothers of NICU LPIs were 
equally likely to initiate 
breastfeeding, but less likely to 
continue breastfeeding at 10 
weeks, compared to mothers 
of non-NICU LPIs. 

• Mothers of NICU LPIs were less 
likely to breastfeed in the 
hospital, less likely to be told to 
feed infants on demand, and 
more likely to be given a breast 
pump during hospitalization.
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UCSF 
Practice 
Change as of 
April 2021

Prior Practice Change

Newborn Nursery 
(NBN)

>36 weeks, >2200g, 
no need for resp 
support, IV, or 
frequent vitals

>35 weeks, >2000g, 
no need for resp 
support, IV, or 
frequent vitals

Intensive Care 
Nursery (ICN), 
staffed by NBN 
Attending on the 
Pedi-Med Service

>34 weeks, >1800g
Common indications: 
PTX, sepsis r/o, 
hypoglycemia 
requiring IV, nasal 
cannula

>34 weeks, >1800g
Common indications: 
PTX, sepsis r/o, 
hypoglycemia 
requiring IV, nasal 
cannula

Intensive Care 
Nursery (ICN), 
staffed by ICN 
Attending

All other infants All other infants

37

Reasons for Change

Benefits of LPI (>35wks) rooming-in with mothers in NBN include:

• Improving physiologic stability (temp, HR, RR, BG) by:
• Promoting mother-infant bonding
• Early and prolonged skin to skin (STS) care

• Promoting successful breastfeeding
• Initiating breastfeeding early, early/prolonged STS, promoting mother-

infant bonding
• Avoid non-essential ICN admissions
• Decrease medical interventions
• Shorten length of stay
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35-Week Couplet Care
Outcome & Balancing Measures 

Pre (Jan-March 2021) Post (April-June 2021)
N (35 week infants) 8 12
Any time in ICN 8 (100%) 7 (58%)
>4 hours in ICN 8 (100%) 4 (33%)
Average LOS 6.6 days 3.4 days
LOS Range 3-13 days 2-5 days
Phototherapy 1 1
IV Abx 1 0
D10 1 0
Resp Support 3 3
Readmissions 0 0

43

To the newborn nursery 
it is!

44
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Common 
Complications
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Feeding 
Challenges

46



10/1/21

24

47

48



10/1/21

25

49

50



10/1/21

26

Discharge 
Readiness

• Feeding well and gaining 
weight
• Stable temperatures in open 

crib
• No episodes of 

apnea/bradycardia for 
minimum of 5 days
• Newborn metabolic, hearing, 

congenital heart disease 
screens completed
• Parental education 

completed

51

Readmissions

• Median LOS in LPIs was 4 days

• Early discharge <4 days 
associated with higher 
readmission rate

• Most common causes of 
readmission were 
hyperbilirubinemia and poor 
feeding 
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What about really long term?

53

Neurodevelopmental 
Outcomes

• Neurologic abnormalities 
(cerebral palsy, 
coordination)
• Intellectual disability
• Executive functioning, 

motor planning, and 
higher order processing
• Emotional disorders
• Behavioral disorders
• Speech/Language 

disorders
• Sensory 

Processing/Autism 
spectrum disorders
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Cerebral palsy

• Nonprogressive motor impairment resulting from injury to the 
developing CNS characterized by abnormal control of 
movement and posture
• 33-50% of CP cases are attributable to prematurity, <15% due 

to neonatal encephalopathy
• Increasing prevalence of CP with decreasing infant mortality
• 3X incidence among infants born 34-36 weeks compared to 

term controls 

Vincer et al, Pediatrics, 2006.

Petrini et al, J Pediatr, 2008. 

55

Cognitive 
Development

• 20-50% of infants < 28 
weeks have cognitive 
impairment
• 60% of survivors with 

moderate-severe 
impairment at 23 weeks
• Hintz, 2011

• Infants born 32-36 
weeks have 2X increased 
risk compared to term 
controls at 2 years 
corrected age 
• Johnson, 2015
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Neurobehavioral 
Disorders

• 20-30% of premature infants develop ADHD vs. 
3-10% of infants at born at term
• Millichap, Pediatrics, 2008.

• OR 2.1 for infants < 28 weeks in Sweden for 
ADHD requiring medication, stepwise decrease 
but still significant effect through 36 weeks 
compared to term
• Lindstrom, Pediatrics, 2011.

57

Sensory 
Processing/Autism 

Spectrum

• Increased rates of positive 
screens and diagnoses for 
ASD for infants born <28 
weeks
• 5% vs 1% of full term 

population at ages 16-21 
in prospective cohort
• 32-36 week infants have 

RR 4.5 (95% CI 1.5-13.6) 
for positive M-CHAT 
screen
• Phenotype may be 

different than classic 
autism
• Likely due to higher rates 

of sensory processing 
disorders 

• Limperopoulos, Pediatrics, 2008. 
Pinto-Martin, 2011. Guy, JPeds, 2015. 
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Bhutta, Pediatrics, 2017
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Goals for today

• Lead you through care for a preterm infant
• Counseling
• Resuscitation
• Admission
• Common complications
• Discharge home

• Keep your heartrate in typical range and 
your porridge just the right temperature

60



10/1/21

31

Do not fear 
the 

preterm 
infant!

Thank you!
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