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Stats for Late Preterm Infants

« 2011 preterm birth rate dropped to
11.73%

« 2011 late preterm birth rate dropped
to 8.28%

* > 477,000 late preterm births/year

* Another 700,000 births each year
occur at 37 and 38 weeks of gestation
that are called early term infants

* > 30% experience feeding difficulties



Figure 1. Births at <39 weeks of gestation:
United States, 1990 and 2006-2011
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SOURCE: CDC/NCHS, National Vital Statistics System.



Nomenclature

» <34 weeks = preterm

« 34 0/7 to 36 6/7 weeks = late
preterm

« 37 0/7 to 38 6/7 weeks = early term
* 39 0/7 to 41 6/7 weeks = term
« 42+ weeks = post term



Not out of the woods yet

« Babies born between 37 weeks and 39
weeks are not exempt from the
problems of prematurity

— 2 to 4-fold risk of complications such as
respiratory distress, NICU admission,
sepsis, or hospitalization for more than 5
days (Tita et al, 2008).



Falling gestational ages

« Between 1992 and
2002, the most —
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Late Preterm Infants

« Weight ranges from 3lb
50z (10t percentile at
34 weeks) to 7lb 130z
(90 percentile at 38
weeks)

« Late preterm babies
may look mature but
are often functionally
Immature

« LPI, especially
breastfed ones, are
2.2x more likely to be L A
readmitted, especially b\ .
for jaundice and
Infection 4




A population at risk
(Adamkin, 2006; Engle et al, 2007).

airway instability

apnea
bradycardia .
excessive .
sleepiness

large weight loss o
dehydration

feeding difficulties o
weak sucking ]
jaundice

nypoglycemia
nypothermia

Immature self
requlation

respiratory distress,
sepsis,

prolonged formula
supplementation,

hospital
readmission,

breastfeeding failure

Newborn morbidity
rate doubles In
Infants for each
gestational week
earlier than 38
weeks



Increased morbidity and mortality

* Newborn morbidity rate doubled in infants for
each gestational week earlier than 38 weeks
with the risk intensified when an infant was
exposed to maternal hypertensive disorders
of pregnancy (Shapiro-Mendoza et al (2008)

« Each weekly increase in gestational age Is
associated with a decreasing risk of death,
with infants born at 37, 38, and 42 weeks
showing an increase in mortality rates
compared with babies born at 40 weeks.
(Young et al, 2007).

* LPIs are at a twofold higher risk for sudden

Infant death syndrome

— 1.4 cases per 1000 at 33-36 weeks gestation compared with
0.7 per 1000 at >37 weeks gestation (Kramer et al, 2000;
Malloy & Freeman, 2000).



Clinical Outcomes of Near Term Infants
Wang et al. Pediatrics 2004, 114:372-376

Compared 90 late preterm (35-37 weeks) and
95 term infants

Temperature instability

— 10% in near term, 0% full term
Respiratory distress

— 28.9% In near term, 4.2% full term
Clinically jaundiced

— 54.4% In near term, 37.9% full term
Hypoglycemia

— Seen 3 times as often in near term cohort



' Outcome during Late preterm Term morbidity OR (95% CI)
initial birth hosp. | motbidity

Feeding ditticulties 32.2%

Hypoglycemia 15.6% 5.3% 3.3(1.1-12.2)

Jaundice 54.4% 37.9% 1.95(1.04-3.67)
- Temp. mstability 10% 0

Apnea 4-12% 0 12 (4.5-24.3)

Respiratory distress — 3.6-29% 0.6-4.2% 9.2(2.9-37.8)

IV intusion 26.7% 5.3% 0.5(2.3-22.9)

Sepsts evaluation 36.7% 12.6% 4(1.8-9.2)

3.4%

Mech ventilation

Engle, Tomashek, Wallman & COEN. AAP Clinical Report. Pediatr 2007;120:1390-1401.




Breastmilk protection

* Provision of human milk is important to
Infants born preterm as these babies have a
lower antioxidant capacity.

 May be why they are so vulnerable to
diseases and conditions associated with
oxidative stress such as necrotizing
enterocolitis, chronic lung disease,
retinopathy of prematurity, periventricular
leukomalacia, and intraventricular
hemorrhage.

« Breastmilk is much higher in antioxidant
capacity than infant formula and helps
neutralize oxidative stress on young babies
(Ezaki et al, 2008).



Importance of the last 6 weeks

* Brain weights at 34 and 36 weeks are 65% and
80% of brain weights at term affecting such
functions as arousal, sleep-wake behavior, and
the coordination of feeding with breathing.

« 1/3 of brain growth occurs in the last 6-8 weeks
of gestation

* The immature brainstem adversely impacts
upper airway and lung volume control, laryngeal
reflexes, and the chemical control of breathing
and sleep mechanisms, with 10% of these
Infants experiencing significant apnea of
prematurity (Darnall et al, 2006).



Human Brain Growth

100~ ®

304 ®
20 i
104 @

% Full-term Brain
Weight
3
)

] | 1 T | I | | 1 I 1
18 20 22 24 26 28 30 32 34 36 38 40
Gestational Age (wks)

Brain weight at different ages from 20-40 wks gestation. At 34
weeks, the overall brain weight is 65% of term weight.

HC Kinney. Semin Perinatol 2006;30:80-88.
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FIVE MONTHS

Fetal and Neonatal
Brain Development

EIGHT MONTHS

Volpe, Neurology of the
Newborn, 3" Ed, 1995



A baby's brain at 35 weeks weighs
only two-thirds of what it will weigh
at 39 to 40 weeks.

35 weeks 39to 40 weeks
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S Breastmilk as brain food
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* Mpyelinization is markedly underdeveloped, and neuronal
connections and synaptic junctions are not at their full
complement

« Breastmilk is a rich source of components designed
specifically to promote myelinization and increased
development of brain synapses such as sialic acid-
containing oligosaccharides

* Formula-fed babies receive only 20% of the sialic acid that
a breastfed baby receives and do not synthesize the
difference

 Late-preterm birth is associated with subtle deficits In
cognitive functioning as early as age 2 years of age.



For every 10-mL/kg per day
Increase In breast milk ingestion:

« Mental Development Index increased by 0.53
points

« Psychomotor Development Index increased

oy 0.63 points

* Behavior Rating Scale percentile score
Increased by 0.82 points

 Likelihood of rehospitalization decreased by
6%

* Infants receiving the most breastmilk would
enjoy a 5 point elevation in 1Q or conversely,
Infants fed no breastmilk could experience a
5 point 1Q deficit. (Vohr et al (2006)




Immature behaviors

* Diminished muscle tone makes LPIs more
prone to positional apnea due to airway
obstruction.

* Immature autonomic system may
demonstrate exaggerated responses to
stressful stimuli with rapid or lower heart
rates, abnormal breathing, skin mottling,
frequent startling, regurgitation, or simply
shutting down.

 Abillity to self regulate may be limited and they

be irritable, difficult to console, or not very
responsive to their parents’ overtures.



Neurologic Immaturity

Immature state regulation
Difficulty achieving the “latchable” state

Low tone = poor latch, reduced intake
per suck, inadequate milk transfer

May require more support and
positioning adjustments at breast

Less mature suck pattern



Cardiorespiratory Instability

* Reduced clearance of normal lung fluid
(TTN)
— Especially in elective repeat cesarean without
labor

« Large head + decreased tone = positional
respiratory instability in some
breastfeeding positions and In a car seat

* Increased risk for centrally mediated
apnea as central nervous systems are
developmentally immature with fewer sulci
and gyri in the brain and less myelin.



Temperature Instabllity

Poor temperature

regulation

Skin-to-skin care

— Newborns placed skin-
to-skin remain warmer
during the first 3 hours
following birth compared
with newborns swaddled
iIn mother’'s arms or
receiving nursery care
(Bystrova et al, 2003)

— achieve

thermoregulation and do

It’s my birthday,

give me a hug!

Skin-to-Skin Contact
for You and Your Baby

What's “Skin-to-Skin?

Skin-to-skin means your baby is placed belly-down, direct-
ly on your chest, right after she is born. Your care provider dries
her off, puts on a hat, and covers her with a warm blanket, and
gets her setled on your chest. The first hours of snuggling skin-
to-skin let you and your baby get to know each other. They also
have important health benefits. I she needs to meet the pediatri-
cians first, or if you deliver by c-section, you can unwrap her and
cuddle shortly after birth. Newborns crave skin-to-skin contact,
but it’s sometimes overwhelming for new moms. T’s ok to start
slowly as you get to know your baby.

Breastfeeding

Snuggling gives you and your baby the best start for
breastfeeding, Eight different research studies have shown that
skin-to-skin babies breastfeed better. They also keep nursing an
average of six weeks longer. The American Academy of Pediatrics
recommends that all breastfeeding babies spend time skin-to-skin
right after birth. Keeping your baby skin-to-skin in his first few
weeks makes it casy to know when to feed him, especially if he is
a liccle sleepy.

| A Smooth Transition
B Your chest is the best place for your baby to adjust to life
in the outside world. Compared with babies who are swaddled or
kept in a crib, skin-to-skin babies stay warmer and calmer, cry
less, and have better blood sugars.

Bonding

Skin-to-skin cuddling may affect how you relate with your
baby. Researchers have watched mothers and infants in the first few
days after birth, and they noticed that skin-to-skin moms touch
and cuddle their babies more. Even 2 year later, skin-to-skin moms
snuggled more with their babies during a visit to their pediatrician.

e
Photo © 2005 Pascale Womsk

Skin-to-Skin Beyond the Delivery Room

Keep cuddling skin-to-skin after you leave the hospi-
tal- your baby will stay warm and comfortable on your
chest, and the benefits for bonding, soothing, and breast-
feeding likely continue well after birth. Skin-to-skin can
help keep your baby interested in nursing if he’s sleepy:
Dads can snuggle, too. Fathers and mothers who hold
babies skin-to-skin help keep them calm and cozy.

About the research

Multiple studies over the past 30 years have shown
the benefits of skin-to-skin contact. In all the studies
described here, mothers were randomly assigned to hold
their babies skin-to-skin or see them from a distance.
For more information, see GC. Moore, E. Hepworth,
J. Bergman, N. Early skin-to-skin contact for mothers and
their healthy newborn infants. [Systematic Review]
Cochrane Pregnancy and Childbirth Group Cochrane
Database of Systematic Reviews. 2, 2005.

,¢ fassachusctts
-y “( rastfieding
L I oalltion..
m 254 Conant Road, Weston, MA 02493
www.massbfc.org | © 2005 M Alion Seuche

so more rapidly than
newborns placed under

a radiant warmer



Metabolic Instability

Reduced glycogen and brown fat stores

Hyperinsulinism may be encountered in
Infants of diabetic mothers and babies whose
mothers are obese and insulin-resistant

Reduced ketone body compensatory
mechanisms especially if given formula which
nlunts ketone response

_ittle energy reserve

Reduced ability to conjugate and excrete
nilirubin

The more preterm the baby, the longer and
more prolonged is meconium passage




Heading off hypoglycemia
Especially if the mother is diabetic, breastfeeding
attempts should occur:
within 1 hour after birth
once every hour for the next 3 to 4 hours
every 2 to 3 hours until 12 hours of age
at least 8 times each 24 hours in hospital stay

Frequent breastfeeding is important for late
preterm infants who lack stamina and demonstrate
Inefficient feeding skills.

Unless swallowing takes place and is documented
during these feeding sessions, late preterm infants
may actually receive little colostrum, exacerbating

hypoglycemia



Delayed lactogenesis Il

Compromises the availlability of milk

— Ineffective suckling further down-regulates
milk volume

Diabetes

Obesity

Cesarean delivery

May see prolonged colostral phase



Feeding Problems

* Feeding problems are the predominant
reason for delay in discharge

—Discharge home for near term infants
was delayed by suboptimal feeding In
nearly 25% of these Infants

—Close attention crucial in avoiding
readmission for jaundice and
dehydration

— Ineffective breastfeeding can cause
jaundice and jaundice can be a sign
of Ineffective breastfeeding



Inadequate Milk Intake

Depressed sucking pressures
— Baby uses suction to draw nipple into mouth

— Needs -50 to -60 mm Hg during pauses to keep
nipple in mouth; can explain why baby keeps
slipping off breast

— Depends on expression to extract milk
Tire easily at breast/reduced endurance
Reduced intake per feed
Insufficient feeds per 24 hours
Reduced maternal milk supply
Disorganized suck
Long periods of sleep
Maternal health problems/separation

Babies do not consume milk from the breast simply
because it is there



Breastfeeding Cascade

Less stamina

Less coordinated S/S/B
Less effective suckling
Less alert, awake periods

Insufficient breast stimulation Insufficient milk transfer
Incomplete emptying

Insufficient milk supply Hypoglycemia
Jaundice
Poor weight gain

Readmission
Supplementation

Separation from mother Wight, Pediatric

Annals 2003:; 32:5



Geddes et al. Tongue movement and intra-oral
vacuum in breastfeeding infants.

Early Human Development, 84, 471-477.

« Vacuum plays an important role in removing
milk from the breast

* Intraoral pressure was lower in younger
pabies

* LPIs may encounter difficulty with sufficient
milk transfer as their ability to generate high
gnough vacuum levels may be compromised

y

— low muscle tone

— rapid decrease in tone during a feeding
— poor seal on the breast

— difficulty in maintaining the nipple in an optimal
position.




General breastfeeding plan for
LPI

Place baby skin to skin on your chest

Watch for rapid eye movements under the
eyelids (the baby will wake easily)

Feed your baby frequently

Within 1 hour after birth

Once every hour for the next 3 to 4 hours
Every 2 to 3 hours until 12 hours of age

At least 8 times each 24 hours during the
hospital stay




Utilize behavioral feeding cues

* Move baby to breast when baby shows
feeding cues

— Sucking movements of the mouth and
tongue

—Rapid eye movements under the
eyelids

—Hand-to-mouth movements

—Body movements

— Small sounds



Immediate Postpartum Care

« Skin-to-skin contact
— Physiologic stability
— Provides warmth
— Proximity to breasts
— Improves oxygenation
— Decreases crying

— Does not interrupt
Initial breast-seeking
behaviors

— Avoids hypoglycemia

Get to know your baby
and let your baby know you

FIRST HUG |

Babies who room-in and are skin-to-skin get to: + smellyou
hearyou
For a great start, nurse your baby in the feel you

. . urse from you
first hour of life and plan on rooming-in. o y
’ s : stay warm

be calmed and
&) loved b
- o ding Coalition | org oved by you
Designed inspired by staff at Rush-Copely Medical Center, Aurora, IL




Decrease stressors

— Gentle handling,
suctioning only if
necessary

— Dim lights

— Reduce noise

— Limit visitors

— Avoid separation

for routine
procedures




Interruptions
Morrison et al. JOGNN 2006; 35:709-716

Averaged 54 interruptions over a 12 hour
period

Interruptions were frequent, erratic

Mothers reported feeling rushed when
breastfeeding because they were unsure
when the next person would enter the room

Interruptions took precedence over
breastfeeding

Mothers would cease breastfeeding
Immediately when interruptions occurred

Mothers had little time to rest, take care of
themselves, or feed the infant



Positioning Late Preterm

Infants

» Position infant for
maximal lung
expansion, head
slightly extended
for open airway

« Assure that the
head Is stable, In
straight alignment
with neck and
hips










Biological Nurturing-Suzanne Colson

* Any mother/baby behavior at the breast where
the baby is in close chest contact with the

mother's body contours.
* For the baby, biological nurturing means:

— Mouthing, licking, smelling, nuzzling, and nesting at the
breast

— Sleeping at the breast
— Groping and rooting at the breast
— Latching onto the breast

— Sucking, swallowing, glugging breast milk through
active feeding

« For the mother, biological nurturing means:

— Holding the baby so that baby's chest is in close
contact with a maternal body contour

— Offering unrestricted access to the breast with as much
skin-to-skin contact as mother desires



#=X Biological Nurturing ¥

« Extended holding Iin
nostures where mother
eans back, babies lie
orone In close frontal
apposition with maternal
body contours

* Release primitive
neonatal reflex-like
movements

 Release of these
reflexes aids In
breastfeeding

* Primitive neonatal
reflexes 1s a collective
name given to >50
unconditioned reflex
responses,
spontaneous
behaviors to
environmental stimuli
— Rooting, sucking,

swallowing

— Head, cheek, tongue,
lip reflexes

— Hand-to-mouth,
stepping, crawling






Biological Nurturing

Greater number of PNRs
observed when mothers
were in full BN postures

Changing to full BN
postures reduced feeding
problems at breast

Ventral positioning was
more physiological than
traditional positions for

breastfeeding

Babies often appeared to
be asleep but were
actively feeding

Babies may not need to
be fully awake for feeding

No. of PNRs

— No. of Mothers
200 + «~—No. of PNRs -5
18.0 +
16.0 + 5.9 = +20
14.0 + \
#
20 + L5 &
- \0 1.6 ' g
i £
10.0 + ‘E‘
°
8.0 + 410 é
Z
6.0 +
4() T 4 :’
20 +
0.0 0
Full BN Partial and Non BN
Legend

1. Full BN Postures (semi-reclined with degree of recline 215° to 64°)
2. Partial BN Postures (Side-lying, Flat-lying 0-15°) or Non BN Postures
(Upright 265°)
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Tilted position

* Tilted position
results in better
oxygenation,
decreased
bradycardia and
hypoxic episodes,
and reduced
stomach residuals




* The higher the dose
of oxytocin infusion
during labor epidurals
the lower the oxytocin
levels during
breastfeeding on day
2 (Jonas et al, 2009)

 Biological nurturing Iin

the 15t 72 h may
trigger T peak
concentrations of
oxytocin earlier




Ineffective Latch

 Low tone

* Does not draw nipple/

areola deep into mouth

« Younger infants exert

lower vacuum

« Vacuum is primary force used
to remove milk from the breast




Compensate for vulnerabilities

Assisting with latch
Skin-to-skin
Behavioral feeding
cues

Encouraging wide
open mouth

Incentives at the
breast

Nipple tug
Finger feeding







Helping with Latch

* Nipple shield
— 20mm size

— 16mm may be too
small and 24mm may
be too large

— Teat height should not
exceed distance from
Infants lips to juncture
of hard and soft palate

« Compensates for
relatively weak suck

* Properly fitted

 Reverse pressure
softening for edematous
areola







Alternate Massage/

Breast Compressions

* Breast is massaged and
compressed during
pauses between sucking
bursts

* Creates improved
pressure gradient
between breast and
baby’s mouth

« Can increase volume and
fat content of feeds




In-hospital feeding plan

Place baby skin to skin on your chest
Watch for rapid eye movements under the eyelids
Feed your baby frequently

 within 1 hour after birth

* once every hour for the next 3 to 4 hours

e every 2 to 3 hours until 12 hours of age

« at least 8 times each 24 hours during the hospital stay
Move baby to breast when baby shows feeding cues
1 Sucking movements of the mouth and tongue
1 Rapid eye movements under the eyelids
1 Hand-to-mouth movements
1 Body movements
1 Small sounds



Make sure you know how to tell when your baby is swallowing
* baby’s jaw drops and holds for a second
* you hear a “ca” sound
« you feel a drawing action on the areola and see it move towards
your baby’s mouth
* you hear the baby swallow
*you feel the swallow when you place a finger on the baby’s throat
your nurse hears the swallow when a stethoscope is placed on the
baby’s throat

Use alternate massage if your baby doesn’t swallow after every 1 to 3
sucks.

Massage and squeeze the breast each time she stops between sucks. This
helps get more colostrum into her and keeps her sucking longer.



If your baby does not swallow when at the breast, hand
express colostrum into a teaspoon and spoon feed 2
teaspoons to your baby using the above guidelines




Improving milk output by more
effective breast emptying

 Before milk comes in,
hand expression may
more effectively
remove colostrum

* Once milk comes in,
combination of pump
vacuum, breast
compression, and
hand expression may
yield more milk




Morton et al. J Perinatology 2009;29:757-764
If separated or baby does not latch

Begin pumping within
first 6 hours
x8/day for 15 minutes

Hand express
colostrum as
frequently as possible
In first 3 days

Use maximum
comfortable vacuum




Improving milk output

Double pump

Add breast
compression while
pumping and
massage form areas
When milk flow stops,
massage breasts and
remove residual milk
by pump or hand
expression

Milk volume
Increased 48%

1000
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= 400
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Pra-Instruction Postdnstruction P<0.003

Figure 3 Memn daily whimes (MOV) pre- and postinstruetion of hands-on
pumping (HOP). In 42 mothers, MOV incressd by 48%, comparing each
mother's MDV 3 days before her first monitored pumping session { preinstruction)
to week 8 (postinstruction) MDY, Dtz are shown o meamn + 54 ml,



Triple combination yields more milk

Removes a greater
fraction of milk

Milk flow reverses
when milk ejection
finishes

Breast compression
may Iincrease
Intraductal pressure

Presents a more
efficient pressure

gradient

http://newborns.stanford.edu/B
reastfeeding/MaxProduction.ht
mi



http://www.internationalbreastfeedingjournal.com/content/4/1/5/figure/F4?highres=y

More effective pumping tips
Parker, et al. J Perinatology 2012 (ahead of print)

Mothers initiated milk expression within 60
minutes of birth (group 1) or 1 to 6 hours (group
2) following delivery

Milk volume and timing of lactogenesis stage |l
was compared between the 2 groups

Group 1 produced significantly more milk than
group 2 during the first 7 days and at week 3

Group 1 also demonstrated a significantly earlier
lactogenesis stage |I.



Warming the breasts

« Warming tissues is a
known therapeutic
Intervention that
Increases local blood flow
and metabolism in
tissues, facilitating
excretion of tissue waste
mhaterials and ;
phagocytosis, an
enhancing tissue nutrition - -
(Barret et al., 2010).

« Warm compresses have
long been recommended
to aid the let down reflex.

 Kentetal (2011) found
that warmed pump
flanges resulted in a
larger amount of available
milk removal.



Warming the breast

Yigit et al. (2012) studied
whether warming the breast
prior to pumping would
Increase the volume of milk
expressed from a warmed
breast compared with the other
breast which was not warmed.

Mothers placed a warm
compress (40.5C/104.9F) on
one breast prior to pumping

The amount of milk obtained
from the warmed breasts was
significantly higher than that
obtained from the non-warmed
breasts

Warming probably has an
enhancing effect on the milk
ducts or milk flow, allowing
more milk to be pumped,
rather than increasing actual
breastmilk production.




Properly fitted pump
flange

* Nipples swell during
pumping
« Standard pump Kits

provide flanges A\
whose nipple tunnel il

opening Is 24mm to
25mm, but many \

mothers benefit from
a larger opening of y/
2/mm to 30mm Tr




\
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 First milk ejection
releases up to 45%
of total volume
expressed

« elicit multiple “first”
let-downs

— double pump for
10 minutes, 5-15
minute break,
then double pump
another 10
minutes

Power Pumping

= Tricks the breast into
performing several “first”
milk ejections

= Mothers who are exclusively
or predominantly pumping
should target an output of
3500mL/week (500mL/day)
by the end of the second week



Figure 1
Sample crib card for LPI care plan

My name is

Help me stay warm by » Keeping my hat on at all times
* Holding me skin-to-skin OR
« Swaddling me in several dry blankets
# Checking my temperature before each feeding

My feeding plan  [1 Breastfeed me every 2 to 3 hrs. for ____ min on each breast.

| need at least 8 to 10 feedings in 24 hours!

L1 My mom pumps after | eat.
Purnp both breasts at the same time for ___ min

O Also give me breast milk and/or
_ _ mLevery __ _hours
By: [Jtube at breast [ tube with finger

[] No pacifiers please!

Completad by Date

Stellwagen LM, Hubbard E, Wolf A. The late preterm infant: a little baby with big needs.
Contemporary Pediatrics November 1, 2007



Breastfeeding Teaching

Jaw support/Dancer
hand position

Sublingual pressure
Signs of swallowing

Monitoring of wet
diapers and stooling

Pre- and post
breastfeeding weights

Criteria for
supplementation

What to supplement
How to supplement

How much to
supplement
— 3-5ml/kg/feeding, or

— 5-10ml per feeding
on day 1

— 10ml-20ml day 2
— 20ml-30ml day3



Supplementation

 Hand express
colostrum into a
spoon and spoon
feed baby
— Teaspoon is 5m|

* |If using a pump,
place the Ameda
diaphragm between
valve and collection
bottle




:Ig| Ires :ZQ'Q

Methods of supplementation
to breastfeeding

Figure a: A 5- or 10-mL sYringe containing expressed
human milk and/or formula can be attached to a 5 Fr
feeding tube, the end of which should be inserted

Figure c: For “finger feeding,” supplement is drawn into
Figure b: During “cup feeding,” the infant is supported in ao5-

or 10-mL syringe, which is then attached to a 5 Fr
a slightly upright position. A small cup containing feedin? tube. The end of the tube should be supported
along the infant's palate after she/he has latched supplement is placed at the bottom lip to stimulate by a gloved finger when introduced into the infant's
propetly onto the breast. The syringe should be mouth opening. The cup is then tilted so that the baby mouth. As the infant sucks on the finger, the syringe
slowly pushed when the infant sucks. can slowly sip. plunger can be slowly pushed.

Stellwagen LM, Hubbard E, Wolf A. The late preterm infant: a

little baby with big needs. Contemporary Pediatrics November
1, 2007












Commercial tube feeding
devices

Hazelbaker Fingér Feeder






Supplementing with a Bottle

* Bottles weaken the masseter muscle and
the suck

* Preterm infants frequently remove milk
from a bottle, not by exerting vacuum, but
by compressing the nipple

* Orthodontic nipples compromise
central grooving of the tongue




If using a bottle to supplement

« Paced bottle-feeding
* Nipple should be

 Infant may not be able
to generate the force

necessary to compress
and extend an artificial
nipple, which forces the
tongue down, hindering
ItS movements

Flow rate should not
overwhelm baby

Orthodontic nipple can
produce forward
tongue movement &
must refill, leaving baby
with no milk during
some sucking efforts

soft, pliable, short,
rounded

Choose nipples with
a gradual transition
from shaft to base

Infant’s lips should
not be stretched too
tight, should not gap
at the corner, and
should not touch the
collar on the bottle



Supplementing without stress

* If the Infant is holding his breath, looking
distressed, sputtering or coughing then the
flow needs to be slowed such that a
comfortable ratio of sucking to swallowing
IS seen and the baby inhibits breathing
only when swallowing (Wolf & Glass,
2008)



Triple Feeding

* Feed baby at breast « Baby may not be able

+ Supplement with to maintain mother’s
previously pumped milk supply alone
milk * |nadequately drained
— at breast with tube breasts result in

feeding device — Reduced milk supply

* Pump to remove — Milk stasis
residual milk — Engorgement

— Mastitis



Possible Equipment

Electric breast pump, * Diaper diary

double collection kit, « Non-breast milk

storage bottles supplements

Tube feeding device « Car seat that baby can sit
Nipple shield In without desaturation

— Small, 20mm size « Pumping log

— Compensates for weak « Rental scale

sucking pressures

Alternative feeding
devices

— Helps meet targets for
daily intake

— Eliminates tiring trips
for weight checks



Diapers of the Breastfed Baby

COKINg AT A4 DADy 5 pOOP And

pea can help
woul tell f your baby is getting enough to aat.

The baby’s poop should change from black to yellow during the first 5 days after birth,

The baby's first poop iz black
and sticky.

The paop turns green
by Diap 5 or 4.

The paop should turn pellaw
by Dap 5.

Paop can look wakery.

lirerr, injury, ar aller gicr =an

zaure blopdin poop. Call Dozkar.

Eakicr makerome larqe and
romermall poopr cwery day.
By Day 5, most breastfed
babicz make 3 or 4 poopy
diapers every day.

Only zount poopr larqer than thi.r.h- ;

u . ( OnDay1orZrome bakicr
-q hauwe oranqeor red pec.

Ey Day 3 or 4, breastfed babies
should make & wet diapers with
pet Ehak looks like clear water.

Auckdiaperir ar heauy
ar 3 kaklerpoonr of waker.

| 2200 Created By Kay Hoover, ME4, IECGLG Hikkileo, FH,MEZH, IECLG Earkara Wilron-Clay, BS IBCLG




First Week Diaper Diary

1. Circle the hour clozest to when your baby starts breastieeding.
2. Circle the 'w when your baby makes a wet diaper.
3. Cirele a P when your baby makes 3 poopy diaper.

Some babies make more diapers than shown on the Diaper Oiary.

Sample record For Oay Four

Feedings: {31 284 5ByBa 11 Moon Pe@ e a0 11
et Diapers: W G0 B
® B & F

fellow Foops:

This the baby had nine feedings, four wet diapers, and three poopy
diapers. By Day Four, most babies breastfeed 8 to 12 times a day.

Cay Three
Feedings: 1212345678310 11 Noon 12345678910 11
Wet Diapers: wWoOOW W
Green Poops: F P P

Day Four

Feedings: 1212345672310 11 Moon 1 234567891011

Birth Date: ! ! Time: Akl PR

Birth weight: Oizcharge Weight:

Baby = weight at one week:

Call your doctor, nurse, midwife, or breastfeeding helper if:
1. 'our baby is not making any wet or poopy diapers
2. There iz dark colored pee after Day Three
3. There iz dark colored poop after Day Five

‘wet Diapers: W woW
Yellow Poops: P = P P
Day Fhe

Feedings: 1212345678910 11 Moon 12345678910 11
‘wet Diapers: L
Yellow Poops: F F F P

Dy St
Feedings: 12 1234567891011 Moon 12345673310 11

Dey One
Feedings: 1212345673310 11 Moon 12345678310 11
‘wet Diapers: W
Elack Tarny Poops: F
Dy T

Feedings: 1212345678910 11 Moon 1234567891011
‘wet Diapers: wooOW
Elack Tarry FPoops: F F

whet Diapers: wWOOwWOw W oW W
Yellow Poops: F F F F
Dany Seven

Feedingz: 121223456723 1011 Noon 1224667291011
wWoOmwW oW WwWoow W
ellow Foops: F F F F

‘wet Diapers:

For breastteeding help call:




Discharge Criteria

Temperature
stablility in an open
crib

Bilirubin stable or
decreasing

Weight stable or
Increasing

Evidence of effective
milk transfer

Mother's milk supply
Initiated

Anticipatory
guidance regarding
nipple soreness,
lactogenesis I,
effective milk
transfer, normal
weight patterns

Sleepy non-
demanding baby
does not indicate
that baby is getting
enough




Discharge plan

May do well in hospital
but be unable to sustain
adequate intake post
discharge

May not have the
stamina to engage in
complete feedings

Freguent weight checks

— May rent scale for in-
home use

— Calculate necessary
intake

Referral to lactation
consultant

Mother decreases
pumping after:

Infant wakes predictably
to feed

Stays awake longer at
breast

Draws nipple further
Into shield or mouth

Gains appropriate
weight from feeds at
breast

Discontinue nipple
shield

Weight g3 days after
each change
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NEWBORN JAUNDICE

Tdentificd Rlsk Factors: Rasic Facts Ahot Jarsmdice
# Jaundice is 2 yellowssh ar armge ool of the skin, Jaundice s very
commen. it happers in 2 ou of 3 cewbomes.

NEWBORN JAUNDICE

Prevencing Soricus Jausdice
It e pomible to prevent prmdice comgietely, but there are some things
s o t0 keep jundice o becoang o s,
@ Keep schaduled follow-up sppointments foc yeur babs: Your healkth care
provider will evabuste your baby foe foundie, snd way orcer a biinubin
e

-

d by the breakdawen of red blood cells. Old sed blood colls
selease 2 chervical called bilinabin, [t the Bver's job to cemove bilinubin
m the hlood o the bedy con ger rid of it Eelinbin is normally remived
'm the body in the howe! mowements. If It is ror removed, bitindhin

way 1 the skin and stays chese, casing che yellow coloe called

Good feeding belps w prevent seriow jundice. Repulir feedings of breast
milk ce formals will encoerage bowel mavements. When babies do sce pas
bawel movenears, bilindbén that s 1o the tiestines can be pecycled hock
Iz the blood. Breastfed bables should nume at lesst 8 to 1O times » chay.
Mare frequent bressfemding cans tedhce puumdice.

-

4 ycrse baby s e nursing well foe sy sesmon {such as, soar baby s very
seegw, yeur haby s <rving but rfesing to suck, o your breves ave
enmnned), call your beaich care grovider for advice. Do ot wait vl your
follou appeimment 10 get help

Beibies are b, with exsra vl oo el than their bodies don't ned
anymece, Beeaking down all these red blood cell relisses a ot of
ilinabin. Babies wih bruising have eatra cella s remove from she body,
o they are at higher i for ourdice,

Chack for jaundice by pressiag your fingertip on the | . .

® etk few s o e sy v i b sy et ob of remoriog Chocking for Jusndice
e The e o e L b s v s Jorsheead, sony o chink. © Take pour beby near 2 window but not in direct sunlight. Prees your
‘Baboes borm [ust & fow weelds iy are fingerap oo veur by 4, xse, o cheok (like you aee check

o el 10 becoms saundiend Fech 1030w # it i cipe). Whin you take yout finger away, the spoe where
your fingee was will look Ughter for a fiew secoeds, I this spee Inaks pellow,
. ® Someimes a babs's Hood type is diffesent from i morher's bood, In dus. thax & paundice.

TcB mecasurement using the BillChek. e, the baby's red blood cells see hreaking devwn even faster han wial
Joumdice in these babies often shows. 1 the it day o owa af life

Repeae this oa the baby's upper chest and ummy area. Jaendice usmlly
stares In the face and spreads downward, weard the feet,  the bilinabin
Jevels pers higher, Check for jmndice in the whites o the eyes.

Bilirubin level or TeB

- - Risk Factars for Jsundice
Felbow-up hilirubin scbedulid ® Premuuriy (babies boen 1 weeks or more befare their due dare)

s yellow an the chex or dbdomen, oc you feel your haby's
bilinhe

o If your by
juondice s esing vore, call your healhs care provider, Ack &
st o

& A etk o sser whe had juundio:

* Oreastfesding ® s imporan fo ook o ndicn, bt g to fodge haw serions
— — jaundice in by looking at the Beby 1 net very acowate, espectally when the
* Babics with brulsing frams the birth process lnabin levl s high,

Lactation Resources Babiss boen with the hel of o vacusa What Else to Wasch for in a Jsndical Baby

.
— Call your heakh care provider ¥ your baby locks yullow baby is jurdiced, waach for ardier dgns thar could mesn thae the
- - 0 the chest or abdomes. 401 level Is coo high. I any of these ace tue call your health care
Swiun.e nf]nnd.-ue righe away. If your baby
»c: heslrhy babies is nat seriows and doss not ceguine ® Very sheepy e choes not wake s for feelings
by pets wonse far several das, reaching irs pesk e the
Illll'l ot Mllx Ja\- of life. After thar the yedlow color fades 3 linde each ®  Very fussy and does not eat of sleep mwuch o all
dmy.

® Liap oc flopy

Jaundice can become barmful if the bilirubin level in the baby's blood =
roa high. Extremedy hagh levels con harm the beain ood couse hearing loss.

@ Scems wiff, especially amms or legs

Thwe amily way 10 knis the: ibin level & o rest the bal
i beat i ol po beiby's jaundice ca

s hload. Even

worsen afier

Arching hasher back o neck

® Scrosching ce b » high-pitchad cry

®  Parenis aften ase, “Whar is & normal bakinibin level™ I depends how old
she baby is, and Lo fist the bilinl risiryg, A level char is considersd
mcemal when a baby s 3 days old mighe be too high ar 1 day of age.

Tmumm: for Jaundice
The most commen tretment for jamdce is phootberagy, o special light
chat charges the biinabin in the skin Inio 2 subsrance thar bs easiee for the
body e excre

| The: AMC Teaching ks ave o publse mevice of Advance in Nacnags] Cars: The O¥fcial fourmal of the
Nackoual Aoctarion of Neceaal Nanes The iformation 1nd econmendarions syperes o these 7o e ANC
bitirute o indreichalh Foe spacibe

Phonorharapy i used 10 keep the Biliruben from paing 1o a dingerous bevel
This can take a few daps, depend)

Appropeianc ie mort o buc ar ok < al 5 e e o0t cause of the baby’s jwdice
informatian abca o Infent’s medical condieion, ANC ruggests K . Ml.’a;“ -, ol aid ANC
e from wre advncesnneoralean o and I ent Copy . - ——

by heahh care puviders m dhene with imfare: casegivers. Ang other reprductioe, i sabject 0 N, a ® TPhatotherapy = done at the hl‘;vn" Nty Avdent e

puachase bulk repuin coeract 215-138-553 O 6 o clevwmtariccs; i the Patient Copy
ww (2 by The Masonal Amcamion of Neowad Marses a Ngh birubin level, hoee
i ).l 2002 106
Advamces in Newatal Care, Val 2, Na 1 (Apsilh, 2002: pp 115116 115

Adeances & Neonawd Cave, Voo

ml), 2002 pp 115116
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Multidisciplinary guidelines for the care of late preterm infants

RM Phillips, M Goldstein, K Hougland, R Nandyal, A Pizzica, A Santa-Donato, S Staebler, AR Stark, TM Treiger and E Yost, on behalf of

The National Perinatal Association

Journal of Perinatology (2013) 33, 55-522; doi:10.1038/jp.2013.53

IN-HOSPITAL ASSESSMENT AND CARE

Late preterm infants (LPIs), like all other newbaorns, should have a
qualified healthcare provider assigned to their care during the
immediate postpartum recovery period following birth.” Late
preterm infants may experience delayed or inadequate transition
to the extra-uterine environment, so careful consideration of staffing
ratios during transition (1-12h after birth) for this population of
infants is necessary® Because of their increased vulnerabilities, LP1s
require continued close monitoring throughout the first 24 h after

birth. Whenever possible, mother and infant should remain together,
rooming in 24-h a day. Frequent, prolonged, skin-to-skin contact
should be encouraged to promate optimal physiclogical stability.
All LPIs are at risk for morbidities severe enough to require
transition to a higher level of care. If an LPI is transitioned to a
higher level of care, special attention should be paid to preparing
the mother for going home without her newbom, and she should
be monitored closely for signs of postpartum depression and post-
traumatic stress disorder in the postpartum period.

FAMILY EDUCATION®

9,10, 11, 12,13,
14,15

HEALTHCARE TEAM
STABILITY
Initial » Establish gestational age (GA) prior to delivery, if possible.
Assessment « Keep warm and dry, and stimulate per Neonatal
References: 2, 7, Resuscitation Protocol (NRP) guidelines.

Place stable infants skin to skin with mother as soon as
possible after delivery and cover with a warm blanket.
Do initial assessment and Apgar scores during infant's
skin-to-skin contact with mother if infant remains stable.
After initial stabilization, assess newbom q 30 min until
condition has been stable for 2 h, then g 4 h for first 24 h,
then g shift until transition/discharge. » Assess respiratory
rate (RR), type of respirations, and work of breathing.
» Assess heart rate (HR) and rhythm, presence of murmur,
distal pulses, and perfusion. » Assess asdllary temperature.
» Assess tone and activity. » Assess cord stump.
Support uninterrupted skin-to-skin contact by delaying
Vitamin K, eye care, and foot and hand prints until after the
ﬁrs‘t breastfeeding or until 1-2 h after birth {Vitamin K and
prophylaxis can be delayed up to maximum time
allcmed by hospital protocol if there are no specific risk
factors)
Obtain weight, length, and head drcumference after first
breastfeeding unless needed to adjust care. » Plot
measurements on appropriate preterm growth curve.
» Determine if Small for Gestational Age (SGA), Appropriate
for Gestational Age (AGA), or Large for Gestational Age
(LGA).
» Assess with Mew Ballard Score within 12 h of birth to
confirm GA.
Identify maternal risk factors that can affect infant’s initial
stability (e.g. diabetes, medications, or illict drugs).

Communicate risks of late preterm birth {prior to delivery,
if possible), explaining that immature organ systems and
brain of LPI may lead to complications in the immediate
postpartumn period (and beyond) that will require close
monitoring, including: » Respiratory distress

» Hypothermia » Sepsis » Hypoglycemia » Feeding
difficulties and dehydration » Hyperbilirubinemia

» Developmental, learning, and behavioral challenges.
Stress importance of immediate postpartum skin-to-skin
contact with mother to: » Stabilize infant and support
optimal transition after birth. » Promote physiological
stability in HR, RR, oxygen saturation, temperature, and
glucose levels. » Facilitate infant’s first breastfeading.

Reducing Risks of  » Monitor infants RR and work of breathing closely by
Respiratory visual inspection during first hour after birth.

Distress « Maintain skin-to-skin contact if stable to decrease
References: 2, 7, infant stress, optimize respiration and oxygen saturations,
13, 14 and protect from hypothermia-induced apnea.

Explain LPI's increased risk for respiratory distress and apnea,
induding: » Immature lung development. » Decreased
surfactant level. » Immature control of breathing.

» Decreased airway muscle tone leading to decreased
ability to protect airway.

http://www.nature.com/jp/journal/v33/n2s/p

df/jp201353a.pdf



http://www.nature.com/jp/journal/v33/n2s/pdf/jp201353a.pdf

Resources

« CPQCC Care and Management of the Late Preterm
Infant Toolkit

http://www.cpqgcc.ora/quality improvement/qi toolkits/care
and management of the late preterm infant toolkit rev
april 2007

* Protocol #10: Breastfeeding the near-term infant (35 to
37 weeks gestation)

http://www.bfmed.org/Media/Files/Protocols/Protocol%2010
%20Revised%20English%206.11.pdf

« Multidisciplinary Guidelines for the Care of Late Preterm
Infants

http://www.nationalperinatal.orqg/lptquidelines/pdf/NPALate
PretermGuidelines-11-12.pdf



http://www.cpqcc.org/quality_improvement/qi_toolkits/care_and_management_of_the_late_preterm_infant_toolkit_rev_april_2007
http://www.bfmed.org/Media/Files/Protocols/Protocol 10 Revised English 6.11.pdf
http://www.nationalperinatal.org/lptguidelines/pdf/NPALatePretermGuidelines-11-12.pdf

Resources

* The late preterm infant: A little baby with
big needs

* http://health.ucsd.edu/specialties/obgyn/m
aternity/newborn/nicu/spin/staff/Document
s/ContemporaryPediatricsThelatepretermi
nfant_AlittlebabywithbigneedsCME.pdf



http://health.ucsd.edu/specialties/obgyn/maternity/newborn/nicu/spin/staff/Documents/ContemporaryPediatricsThelatepreterminfant_AlittlebabywithbigneedsCME.pdf

Helpful handouts for parents
« Contemporary Pediatrics. Guide for parents going home with your
late preterm infant
http://www.modernmedicine.com/modernmedicine/Parent+Guides/
Parent-Guide-Going-home-with-your-late-preterm-
Inf/ArticleStandard/Article/detail/473739?contextCategoryld=6465
 Late Preterm (Near-Term) Infant: What Parents Need to Know
http://www.awhonn.org/awhonn/content.do?name=02 PracticeReso
urces/2C3 Focus NearTermlnfant.htm
 Stokowski LA. Newborn jaundice. Advances in Neonatal Care
2002; 2:115
 The Diaper Diary (for keeping track of output) and Pumping Milk
for Your Premature Baby http://www.lactnews.com/



http://www.modernmedicine.com/modernmedicine/Parent+Guides/Parent-Guide-Going-home-with-your-late-preterm-inf/ArticleStandard/Article/detail/473739?contextCategoryId=6465
http://www.awhonn.org/awhonn/content.do?name=02_PracticeResources/2C3_Focus_NearTermInfant.htm




