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Lactation in the NICU

Maternal milk for infant

Achieve family’s feeding goal

To identify methods to protect lactation, provide adequate nutrition, and transition to
breastfeeding for the NICU graduate.

Yale SCHOOL OF MEDICINE

I respect that not all parents feeding from the chest identify as mother or as breastfeeding. Through the talk, | will
use the terms maternal, mother’s milk, and breastfeeding but recognize this represents parent milk, chest feeding,
and other personal choices for terminology.

I respect that not all parents feeding from the chest identify as mother or as breastfeeding. Through the talk, | will
use the terms maternal, mother’s milk, and breastfeeding but recognize this represents parent milk, chest feeding,
and other personal choices for terminology.

Breastfeeding is Natural

But We are Not
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Significant risk adjustments for infants in the United States

Ever Breastfeeding >6 months exclusive breastfeeding
11% | Leukemia compared to <4 months exclusive

12% | Asthma 5-18 years 19% | Lower respiratory tract infection
33% | Otitis media 30% | Severe or persistent diarrhea

29% | Crohn’s disease
22% | Ulcerative colitis
22% |, Childhood & adult obesity
33% | Type 2 diabetes mellitus
64% |, Gastrointestinal infections
72%  Lower respiratory infections
19% I Infant mortality (U.S.)
51% |, Neonatal mortality
21% |, Postneonatal mortality

(to 38% < if >3 months)

AHRQ 2007 & AAP 2022

Significant Risk Adjustment for Mother

Any or Ever

22% |, Breast cancer

30% | Ovarian cancer
11% {, Endometrial cancer
9%  Thyroid Cancer

Longer vs Shorter
32% | Type 2 diabetes mellitus
78% |, GDM and Type 2 diabetes

Hypertension

< 6 months, 8%
6-12 months, 11% .
>12 months, 13%

AAP 2022

Cost of NOT Breastfeeding

Financial
* 302 billion annually
* 0.49% of world gross national income
Mortality
* 823,000 annual deaths in children < 5 years
+ 20,000 annual deaths in women caused by breast cancer

A 10% increased rate of breastfeeding in U.S. exclusively for 6 months or

continued up to 1-2 years translates to 312 million reduction in childhood
disorder treatment costs

If 90% of U.S. mothers were exclusive for 6 months, $13 billion per year
savings

Rollins NC et al Lancet 2016; Bartick M & Reinhold A 2010

United States Families

* Breastfeeding initiation

Any breastfeeding at 6 months

Exclusive breastfeeding at 6 months

CDC Breastfeeding Report Card (refiects data 3 years prior)

Breastfeeding Promotion in Oklahoma

Year |Ever At 6 At 12 xclusively | Exclusively
breastfed | months ths | at 3 months | at 6 months
30 13 23

2004 67

Ll
2019 77 48 28 43 23 :

CDC Breastfeeding Report 2022 & 2007

More women have lactation goals
including those in populations who
historically did not breastfeed
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Why does the
gap in

P .Exposures
sustainin g PS
. Mammary
breastfeeding gland
persist? ®Spectrum function
of “feeding
intention”

Conceptual Model for Meeting Family’s Infant Feeding Goal (for NICU)

Maternal race, age, and education consistently relate to breastfeeding outcomes.

Biological

Individual level factors

« Laclation history
* Matemakinfant interaction

Psychologic

Social

- Childcare
- Transportation

- Food security

+ Psychological distress
+  Breastfeeding seffefficacy
+ Perceived insufficient milk supply

* Change in maternal MOM goal + Response (o discrimination

- Familyiparinerfiiiends lactation atiitudes ||+ Preterm infant-specific lactation support
i a

« Housing security

Family Feeding Goals

Each family has the right to develop an informed
feeding plan for their infant.

Healthcare providers have the obligation to
provide the support needed for the family to
achieve their goal.

Two separate research outcomes- 1) goal to breastfeed for at least 6 months
2) Attaining the family’s goal

Baby Friendly Hospital
Initiative

World Health
Organization

* 10 Steps

* Prenatal,
Perinatal,
Postnatal
interventions

n

(wtnn  fou 05 monthy for 12-2) months & montr

RollinsNC et al 2016; Sinha B et al 2015

FIGURE.

e Ten Steps to Su
nt Nutrition and Care

cessful

20

South
Carolina

CDC report
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Baby-Friendly USA Ten Steps for the NICU

* Have a written infant feeding policy for all health care staff

* Educate and train all staff working with NICU infants and their families
in the knowledge, competence and skills necessary

« As early with possible, discuss with families whose infants are at risk
for admission to the NICU the initiation and management of lactation

* Place stable infants skin-to-skin on their mothers as soon as feasible.

Baby-Friendly USA Ten Steps for the NICU

* Give infants no food or drink other than human milk, unless medically
indicated.

* Allow and encourage parents and support persons to be with their infants
and participate in feeding and care with unrestricted access.

* Encourage cue-based infant-driven oral feeding with breastfeeding as early
as possible with no weight or gestational age restrictions

* For infants who are expected to breastfeed, use alternatives to bottle
feeding whenever possible. Use nipple shields and pacifiers only for

therapeutic reasons.

* Prepare parents for continued lactation and breastfeeding after NICU
discharge with written follow-up plans and access to specialized clinical
lactation support

Facilitate and support extended, ongoing skin-to-skin.

* Show parents how to initiate and maintain lactation and initiate
breastfeeding.

Human Milk Nutrition for Very Preterm Infants- the Mismatch . . .
Multi-component human milk fortifier

Nutrient Very preterm infant Human milk delivery Human milk delivery e At o d st oftect” (B 1 P b s partas  Quany of the o
daily need/kg (150 mL/kg/day) (200-300 mL/kg/day) T — e - s
——

Energy, keal 110-130 98-147 130-294 R — e - -
Protein, g 3.5-4.5 1-3.5 1.3-7 - - = at
Calcium, mmol (mg) 3-5.5 (120-220) 1(40) 1.3-2 (52-80) — e o freee
Phosphorus, mmol (mg) 2.3-3.9 (70-120) 0.7 (22) 0.9-1.4 (29-44) LT r— -

Sodium, iron, zinc, vitamins including vitamin D also mismatched need compared to intake

Daily volume mismatch between maternal milk removal and infant daily intake
« Daily milk volume of at least 500-800 mL associated with sustaining milk supply
* Very preterm infants often take 100-200 mL/day

If milk feed is not immediately provided from parent to infant
« Loss of nutrients in storage and feed preparation

PR P FU———

Brown et al 2020

ale HOH OF MEDICIN!
Goldberg et a 2018; Arslanoglu S et al 2019; Taylor SN 2021 in Nutriional Care of the Preterm Infant Yale schooL o CINE

Nutrient-Enrichment vs. No Enrichment of Mother’s Milk Post-Hospital Discharge

Study Population Intervention Outcomes reaching statistically significance

39 280% mother’s Protein 0.8g/kg Intervention infants at 4-6 months:

milk and 750-1800g  Calories 10-15/kg * Greater visual development

at birth infants Fortified with HMF 50% Intervention infants at 12 months:

of feeds for 12 weeks ~ * Heavier by 1.2 kg Preterm infant nutrition at

* Longer hospital discharge: Can it be
* Greater bone mineral content both efficacious and simple?
Infants born <1250 g at 12 months:
* Greater head circumference
Intervention infants at 18 months:
* No difference in Bayley Il scale

O’Connor et al
2

Zachariassen etal 320 infants born 24-  Protein 1.37 g/day At 12 months:
2011 32 weeks PMA Calories 17/day + No difference in growth
receiving breastmilk  For 4 months

! Disclosure: | am a part of the
at discharge

problem

De Cunha etal 53 exclusively

2016 breastfed
VLBW infants

Protein 0.5g/day At 12 months:
Calories 20/day * No difference in Bayley Ill scale
For 4-6 months * No difference in developmental delay

Nutrient concentrations from Arslanoglu et al 2019
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To aim for maternal breastfeeding goal
Before interruption by preterm birth

Balancing Efficacy and Simplicity

Efficacious
*  Prioritize growth F

*  Prioritize maternal milk

Simplicity
* Evidence limited as to benefit of supplementation if adequate growth
* Theory: By 40-52 weeks’ gestational age, most preterm infants will “feed to grow” Establish and sustain
¢ May need nutritional density short-term and then simplify maternal milk supply = e )
Infant’s specific
Also nutritional needs
—_ Maturation of infant oral ability especially for brain growth

* Iron supplementation until iron supplemented foods
* At least 400 IU/day vitamin D

Most Common NICU patients

Drning et iremet oy of g on seth the lamdy
* At imdant’s howpital admnsion * Time i kangaroo care
+ Rastdrss thronsgh hongetalianon + Bortonal e ot the breast
 ageciaby with mfition of orsl leedings. R
Al A 05120 4t 5 LS 101
Yale New Haven Hospital System
Very preterm infants (<32 weeks): 214 (16%)
Iefocnten o okian bom ibe s Moderately preterm (32-34 weeks): 194 (15%)
i e pery e Late preterm/term infants (= 35 weeks): 927 (69%)
ncknnety o oty
Median length of stay: 6 days
+ Famay feeding ion
—

* etant s fowding abiy
* it nutrvsons regur ements

Taylor & Martin 2022 Yale SCHOOL OF MEDICINE
Test Weighing : p : -

Mother/Infant : ’ )

interactions related to A 4
b tfeedi * Reliable procedure 4 o

reastreeding « Studies performed in U.S., * g

. . Australia, Sweden - r r

* Feeding practice o Climi e - e -
* First oral feed at the breast Clinical uptake is limited Without leads With leads

* Concern for maternal stress Haasectal 2005

* Infant health factor
+ Shorter length of hospitalization
* Estimation of breastfeed volume intake

* Medicalization of breastfeeding
* Studies show mothers value

« Test weighing procedure * No harm to confidence,
* Validated method to assess competence, breastfeeding outcomes
breastfeeding volume + More reliable than any feeding assessment scoring: PBAT, EFS, NOMAS, PIBBS, LATCH in

* Kangaroo care preterm infant breastfeeding

Hurstet a1 2004 Perrell etal 2020; Haase et al 2009; Funkauist £ 2010




Nipple Shield

*  Supports shape of the nipple to aid in latch

+  Support negative pressure to assist with milk transfer

*  Expect infant to need until due date or a few weeks after ﬁ
(potentially up to 6 weeks corrected age) o

Perrella et al 2021

Nipple Shield

Table 1. Charactenistics of the Sample (N=34)

Mean = SD Romge

Birth weight. g
Weight at first breastfeeding. g
Gestational age ot buth, wk 319230

Table 2. Milk Transfer Withand Without Nipple Shield Use (\V=34)

Charnctertatic Aeon + SD Range
Ml tramsfr without shueld, ml 319270 030
Milk trasfir with shield, ml 1844132 262
Increase in milk tamsfer with shicld ml 144 29,1 241

*p=0 25, Pe.0001, paired 1 test

Mean duration of breastfeeding was 169 days (14-365)
and of nipple shield use was 33 days (2-171)

Meier P et al 2000
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Survey in Denmark

Table 3. (0dds for failure of exchusive breastfecding ot discharge from NICU associated with mathers’ self
nipple shicd use in

Adjusied analysis (N = 574)
OR (95% C1) pvadue
Intant dipped the mpple 073 (04% 110

fant could not open mouth high coough to Laich on | Y
Infans bex ame frustrated st the breast | imerel
Infant fcll ke af the breast | sy
Inversedilat mipples | asiosal
Peeat 10 (.16 063)

orged o

Sore nipples L

Amalysed with one infant per mother. Adjusted for gestational age ( <32 weeks), multiples. gender, mode of delivery,
maternul beeasteoding experience (< 4 months exch
INICU]

el pumping at disc harge, smoking, and vte of discharge

Maastrup et al 2019
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Frouns 1: Oral feeding puzzle

Lau etal 2012
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Lau 2016

Milk Flow Rates From Bottle Nipples Used
for Feeding Infants Who Are Hospitalized

Britt F. Pados,” Jinhee Park,” Suzanne M. Thoyre,” Hayley Estrem,” and W. Brant Nix*

Figure 2 Nippie testing equipment

Pados B etal2016
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Figure 3. Mk fom rates of l pples tested L. FH « Sow reetictor
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Fgurs 5. Maan Conficaent of varaion 1CV) of M N ries by AEEAS brand. Cakcubite . s of 1 C Of 891 reppe hygs by aach
e, Brands are coor o by cagery of CV. Diagonal patbern rxScates e OV < 0.1, gray incScaties OV 0.1-0.. and biach iicaten

Pados B etal 2016

Hospital/Unit Wide Guidelines show staff

and families what is important to leadership

Have a written policy.

Ask ASAP and preferably at least by infant NICU admission
* Prenatal lactation consultation is optimal
Consider this decision a critical detail of the infant’s clinical care
Inform all NICU care providers and provide skills to support
Recognize that this decision can change
Once you are comfortable or closer to oral feeding or discharge, discuss further
* Mother’s plan to exclusively or partially breastfeed
* Mother’s plan for return to work or other obligations
« The factors related to the opportunity for preterm infant breastfeeding

Yalé SCHOOL OF MEDICINE

“Thank you so much for providing your milk for your infant.
Is your plan to directly feed at the breast (breastfeed)
once your infant is feeding by mouth?”

Ask ASAP and preferably at least by infant NICU admission
* Prenatal lactation consultation is optimal
Consider this decision a critical detail of the infant’s clinical care
Inform all NICU care providers and provide skills to support
Recognize that this decision can change
Once you are comfortable or closer to oral feeding or discharge, discuss further
* Mother’s plan to exclusively or partially breastfeed
* Mother’s plan for return to work or other obligations
* The factors related to the opportunity for preterm infant breastfeeding

Visuals




2/23/2023

Scripts

Term/Late Preterm Infants: Conversation Points to Support
Breastfeeding
We agree that breastfeeding is best for you and your baby!
Things you can do to help:

Spend lots ofume skin to skin with baby! This helps stimulate breastmilk and helps regulate
baby’s blood

o
Breastfeed when goss.m and/or pumping. Each time your baby feeds, you should either
breastfeed or pump to ensure regular stimulation of your breasts.

D zal Immune Iherapy ~ « Hand expression is 2 great method to obtain early milk (colostrum). Has this option been
e St arts With rea explained / taught to you?
« Your partner can be a big support n both helping you express milk and helping you feed your

baby.
I D P For most full-term babies, colostrum is sufficient in the first days but occasionally some babies
temporarily require more.

e
Our goal is to support your baby with only the amount of supplementation (pumped EBM,
formla)tha tgaisﬁe needs while SuppORg bréastfeeding. Our priorty s to work (o reurite
Youwith your baby 35 soon a5 25 possible to both facitate Banding and support you and your

o
TR Wenien

Your milk is best for your baby. Temporary use of small amounts of formula supplementation s
‘ﬂ“Ty'_T—ynm associated with significant long-term problems. Small amounts of formula may help us get
our nfant back together imore guickly. We Wil aTWays Use 3ny expressed bieastmk
R Fafowae by Shoiomamar oreach

You are not doing anything wrong,and this does not mean that you ae falling your baby in any
Wy The need for RILU care 153 Sommon rablem and s temporary situation. This does not
Teai that you wil ot be able to breastfecd Your baby. We are here to SUpRort you in your
lactation goals! Let us know how we can help.

Communicate at Hospital Discharge
it PEED (Pactiutio Eteral Echickiion ot Distkauge) Foc Preemie FEED (Facilitating Enteral Education at Discharge) Form

Goals and Recommandations for Infants Born < 32 weeks Gestation

At Dischargs, infant is taking____ mi avary hours 1 Goals and Recommendations for Infants Born < 32 weeks Gestation
At Discharge, mother's 24-hour pumping volume i At Discharge, infant is taking ml every hours
0 Ades (2 500 mi) ou 500 mi) O Mother is no longe
e s SR p—— ‘At Dischargs, mother’s 24-hour pumping volume is
O Adequate (2 500 mi) O Low (<500 mi) O Mother is no longer pumping

Feeding Plan (check applicable plan for this infant):
(Other listed plans are options to consider)

O Mother's milk with human milk fortifier (HMF) to make 24 kcal/oz. (HMF is svailable through WIC for first 3 months)
O Breastfeeding ___ times per day (up to 30 minutes/session) and mother’s milk with HMF to make 24 kcal/oz.
O Mother’s milk with postdischarge formula (PDF) powder to make 27 kealfoz. and 2 PDF 27 bottles per day
O Breastfeeding ___ times per day [up to 30 minutes/session) and mother’s milk with PDF powder to make 27
kcal/oz. and 2 PDF 27 bottles per day

O Breastfeeding ___ times per day (up to 30 minutes/session) and mother’s milk with POF powder to make 24
kcal/oz. and 2 PDF 24 bottles per day

O PDF 27 keal/oz.

O POF 24 keal/oz

O Other:

Adapted from University of California San Diego

Preemie FEED [Facilitating Enteral Education at Discharge) Form

Goals and Recommendations for Infants Born < 32 weeks Gestation Take home points
‘At Dischargs, infant is taking ml avery hours

At Discharge, mother’s 24-hour pumping volume is « All families must be provided the education to make an informed infant feeding plan
0 Adequate (> 500 mi) O Low (<500 mi) 0 Mother is no longer pumping N N o o " :
Feeding Plan (check applicable plan for this infant): 2 « Care providers must provide the support to optimize achieving the family feeding goal
g‘;:‘:'f" 9‘:"“"""*"0“‘ ';(‘m‘;‘"' g o i 34 « The Baby-Friendly approach can be adjusted for the NICU

s milk with human milk fortifier (HMF) to make 24 keal/oz, (48 is svaabie theough WIC for frst § months) o Rk N
D Breastieeding__ times per day (up to 30 minutes/session) and mother's milk with HMF to meke 24 keal/oz o Critically important for late preterm/term infants
0 Mother’s milk with postdischarge formula (PDF) powder to make 27 keal/oz. and 2 POF 27 bottles per day « First feed at the breast, Skin-to-Skin, test weighing are validated methods to support
O Breastieeding ___times. per day (up to 30 minutes/session) and mother’s milk with PDF powder to make 27 breastfeeding
Kaljae: wnd 3 POF 27 hamias pax oy . 5 « Important to incorporate breastfeeding into the NICU culture
O Breastieeding __ times per day (up to 30 minutes/session) and mother's milk with PDF powder to make 24
keal/oz. and 2 POF 24 bottles per day « Essential to pass the baton at NICU discharge
O POF 27 keal/oz
O POF 24 keal/ox.
Doer
General Mixing Instructions:
Mother's Milk with HMF 10 24 keal/oz=1 packet of fortifier per 25 ml of milk
Mother's Milk with PDF to make 27 kcal/or= 2 teaspoons powder per 100 mi milk
Mother's Milk with PDF to make 24 kcalfor= 1 teaspoon powder per 90 mi milk
POF 27 keal/oz bottle= 5 scoops powder per 240 ml water
POF 24 keal/oz bottle= 3 scoops powder per 160 ml water
Other

Yale SCHOOL OF MEDICINE
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