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0BJECTIVES: To examine the availability of donor human milk (DHM) in a population-based
cohort and assess whether the availability of DHM was associated with rates of breast milk
feeding at NICU discharge and rates of necrotizing enterocolitis (NEC).

MeTHODS: Individual patient clinical data for very low birth weight infants from the California
Perinatal Quality Care Collaborative were linked to hospital-level data on DHM availability
from the Mothers’ Milk Bank of San José for 2007 to 2013. Trends of DHM availability were
examined by level of NICU care. Hospitals that transitioned from not having DHM to having
DHM availability during the study period were examined to assess changes in rates of
breast milk feeding at NICU discharge and NEC.

ResuLTs: The availability of DHM increased from 27 to 55 hospitals during the study

period. The availability increased for all levels of care including regional, community, and
intermediate NICUs, with the highest increase occurring in regional NICUs. By 2013, 81.3%
of premature infants cared for in regional NICUs had access to DHM. Of the 22 hospitals that
had a clear transition to having availability of DHM, there was a 10% increase in breast milk
feeding at NICU discharge and a concomitant 2.6% decrease in NEC rates.

concLusions: The availability of DHM has increased over time and has been associated with

positive changes including increased breast milk feeding at NICU discharge and decrease in
NEC rates.
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WHAT’S KNOWN ON THIS SUBJECT: Human milk is
the preferred nutrition for premature infants in the
NICU, but mothers may face challenges in having an
adequate supply during the hospital course. Donor
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for this purpose.

WHAT THIS STUDY ADDS: Donor milk availability
via a human milk bank has increased over time.
Donor milk availability is associated with increased
likelihood of breast milk feeding at discharge for
very low birth weight infants and lower rates of
necrotizing enterocolitis.
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Human milk is considered the
optimal form of nutrition for all
infants, but it is especially important
for infants born prematurely.

In preterm infants, human milk
feeding is associated with lower
risks of necrotizing enterocolitis
(NEC), retinopathy of prematurity,
and sepsis.1~* Human milk has
been established as a protective
agent against NEC.5 Enteral
feeding containing at least 50%
human milk in the first 14 days

of life is associated with a sixfold
decrease in the odds of NEC.!
Unfortunately, breastfeeding can
be quite challenging within the
NICU.® Mothers of very low birth
weight (VLBW) infants are less
likely to initiate milk expression,
and a significant proportion

of them wean their infants off

of breast milk relatively soon

after birth.%7 Practices such as
lactation counseling can influence
breastfeeding rates in the NICU.8
Ultimately, when challenges prevent
exclusive feedings of mothers’ own
milk for preterm infants in the NICU,
donor human milk (DHM) is the
recommended substitute.?10

Although DHM banks have become
more prevalent in the United States,
we do not yet have a clear picture of
the implications of this availability
for VLBW infant outcomes.?-11 Some
of our current knowledge on DHM
and NEC rates in preterm infants
come from studies conducted >30
years ago.12 There has been debate
about whether access to DHM could
lead to decreased breastfeeding,
the idea being that the availability
of an alternate human milk source
could lead to attenuated efforts to
promote lactation among mothers
of preterm infants.13 A study by

the Italian Association of Human
Milk Banks showed that access

to DHM was actually associated
with an increased rate of exclusive
breastfeeding in VLBW infants,!3
but data from US NICUs have been
lacking. Data from human milk
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banks in the United States are

not standardized, and there is a
lack of a central depository.® The
Human Milk Banking Association

of North American (HMBANA) has
stated that this situation could

be hindering research, quality
improvement initiatives, and
implementation of NICU donor milk
programs.’

The California Perinatal Quality
Care Collaborative (CPQCC) gathers
information on the care of >90%

of California’s NICU admissions of
VLBW infants. The Mothers’ Milk
Bank of San José (MMB) is the
largest HMBANA human milk bank
in the United States in terms of
distribution and supplies DHM to
California NICUs. We linked data
from these 2 organizations to get

a clear picture of DHM availability
and its impact on VLBW infants. Our
goal was to examine whether DHM
availability affects breastfeeding
rates among VLBW infants and
rates of NEC. Although interest is
growing in evaluating DHM usage
and its effects on breastfeeding,
previous studies have given only a
partial picture of the current status
of DHM in US NICUs, examining
either NICUs of only a certain

level or DHM effects in a few
hospitals.1014 According to the final
birth data collected by the Centers
for Disease Control and Prevention
in 2012, California is currently the
state with the highest number of
births per year.!> We used data
from 2007 to 2013 to examine

if and how DHM availability has
been changing across NICUs and
the clinical implications for VLBW
infants.

METHODS

Data for this study were obtained
from the CPQCC and the MMB.

We used data collected between
2007 and 2013. This study was
approved by the Stanford University
Institutional Review Board.

The CPQCC collects detailed clinical
data for infants born at 132 member
hospitals, representing >90% of all
VLBW infants cared for in California
NICUs. We used individual-level data
from CPQCC and hospital-level data
from the MMB.

The MMB is currently serves 94
hospitals across several states in
the western United States. It is also
the only HMBANA milk bank that
supplies California hospitals. Any
NICU that was receiving DHM from
an HMBANA milk bank and was a
CPQCC member during the study
period would have received DHM
from the MMB.

Our first analysis was a descriptive
analysis of DHM usage in California
during the 7 years from 2007 to
2013. Data from the MMB reported
which California hospitals were
receiving DHM during this time.
These data were linked to the
CPQCC database, which contains
clinical data on all NICU admissions
weighing <1.5 kg at birth from their
member hospitals. By using these 2
data sets in combination, we were
able to identify the percentage of
NICU VLBW admissions that were
occurring in a hospital where

DHM was available. To track DHM
availability over time, we plotted
this percentage over the course

of 2007 to 2013. This plot was
stratified according to NICU level.
In California, regional NICUs take
care of the sickest patients who
may require subspecialty and/or
surgical care, community NICUs
can care for VLBW infants who
may require prolonged respiratory
support, and intermediate NICUs
care for infants who do not require
long-term intensive respiratory
support.

Next, we identified 22 California
NICUs that underwent a clear
transition from not having DHM to
having DHM available at some point
during the course of 2007-2013. We
evaluated hospitals that underwent
only 1 transition in DHM status. For
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to them over the course of 2007-2013 stratified by NICU level.

example, hospitals that acquired
DHM, then stopped offering it, and
then restarted offering DHM would
be counted as having 2 DHM status
transitions and were excluded from
this analysis.

To examine the effect of a

hospital’s DHM status on the rate

of breastfeeding among its VLBW
infants, we performed paired ¢ test
analysis for these 22 hospitals,
comparing rates of breastfeeding

at discharge before and after each
hospital acquired DHM. Feeding
type at discharge was recorded in
the CPQCC database as (1) human
milk, (2) human milk with fortifier
or formula, or (3) formula only.

We combined (1) and (2) for this
analysis, considering any human milk
in an infant’s dietary regimen as a
positive outcome for “breastfeeding
at discharge.” Generally, we would
presume that few infants are sent
home with DHM, so the presence of
human milk in an infant’s dietary
regimen at discharge signifies a high
probability of at least partial feeding
with mother’s milk. The calculation
of the rate of breastfeeding at
discharge for infants in each hospital
was restricted to VLBW infants only
(<1500 g at birth).
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We also performed a paired t

test analysis of the 22 identified
hospitals to evaluate changes in
NEC rate with change in DHM
status. The diagnosis of NEC

was dependent on having both
clinical and radiographic criteria,
as follows: >1 bilious gastric
aspirate or emesis, abdominal
distension, occult or gross blood

in stool with no apparent rectal
fissure, and >1 pneumatosis
intestinalis, hepatobiliary gas, or
pneumoperitoneum. These criteria
were consistent with the definition
used by the Vermont Oxford
Network. The analysis of NEC rate
at each hospital was restricted to
VLBW infants only. We compared
the percentage of VLBW infants who
had NEC before and after DHM was
available at those hospitals.

Across all CPQCC hospitals, we used
multivariable logistic regression
models to examine which hospital,
obstetric, and sociodemographic
factors were independently
associated with breastfeeding at
discharge and the occurrence of NEC
among VLBW infants. The primary
predictor variable of interest
examined was the availability of
DHM at the NICU of care. Because
birth weight and gestational age are

highly correlated, we included birth
weight but not gestational age as a
predictor variable. Adjusted odds
ratios (ORs) were calculated with
95% confidence intervals (Cls) for
risk factors that were associated
with breastfeeding at discharge and
the development of NEC.

An o level of P <.05 was used as the
cutoff for statistical significance.
Statistical analyses were computed
by using SAS version 9.4 (SAS
Institute, Cary, NC).

RESULTS

Accounting for 42 532 VLBW infant
records, DHM availability increased
during the study period. In 2007,
only 27 of 126 NICUs were receiving
DHM. By 2013, the number of NICUs
receiving DHM had increased to 55
of 133. This upward trend in DHM
availability was seen across all NICU
levels (Fig 1).

Although the increased DHM
availability was seen across all

levels, regional NICUs saw the most
dramatic increase. In 2007, 38.2% of
premature infants were admitted to
regional NICUs with DHM availability.
By 2013, 81.3% of premature infants
were cared for in regional NICUs with
DHM availability.

In hospitals in which there was
no DHM available throughout the
study period, caring for 16 992
infants during that time, there
was an overall trend of increasing
breastfeeding at discharge from
44.6% in 2007 to 53.3% in 2013.
During that time period, the
observed rate of NEC decreased
from 5.7% to 2.9%.

In the context of these trends, the
availability of DHM in a hospital
was associated with both an
increased rate of breastfeeding

at discharge and a decreased
incidence of NEC. Figure 2 shows
individual hospital rates of
breastfeeding at discharge for
VLBW infants before and after the
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Paired breastfeeding rates: comparison of hospital rates of breastfeeding at discharge among
VLBW infants before/after the transition to having DHM available. Each point on this graph’s x-axis
represents one of the 22 hospitals that underwent a clear change from not having DHM to having

DHM available.

transition to having DHM available.
There were 22 hospitals caring for
10 823 infants that underwent a
clear transition over the course of
2007-2013 from not having DHM
available to having DHM available.
These included 10 community,

3 regional, 2 intermediate, 2
nonclassified NICUs, and 5 NICUs
that underwent a transition of
levels (typically from community to
regional). Among these hospitals,
the mean difference at each hospital
before/after DHM was a +10.0%
increase in the rate of breastfeeding
at discharge (95% CI: 6.5-13.5%);

P <.0001). Figure 3 shows
individual hospital rates of NEC
among VLBW infants before and
after the transition to having DHM
available. Among the 22 hospitals
that underwent a clear transition in
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the availability of DHM, the mean
difference before/after DHM was a
—2.6% decrease in the hospital rate
of NEC (95% CI: —3.9% to —1.3%; P
=.0006).

We evaluated the impact of acquiring
DHM on the combined rate of
breastfeeding at discharge and

the combined rate of NEC. Before
acquiring DHM, the combined rate
of breastfeeding at discharge among
VLBW infants for these hospitals
was 52.8%. After obtaining DHM,

the combined rate of breastfeeding
at discharge was 61.7%. Before
acquiring DHM, the combined rate of
NEC among VLBW infants for these
hospitals was 6.6%. After making
DHM available to their NICU infants,
the combined NEC rate among these
hospitals dropped to 4.3%.
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FIGURE 3

Paired NEC rates: comparison of hospital rates
of NEC among VLBW infants before/after the
transition to having DHM available. Each point
on this graph’s x-axis represents one of the 22
hospitals that underwent a clear change from
not having DHM to having DHM available.
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These associations of DHM
availability with a higher likelihood
of breastfeeding at discharge and a
lower likelihood of NEC were seen
when considering the whole cohort
of CPQCC hospitals (Tables 1 and
2). After risk adjustment for clinical
factors with the use of multivariable
logistic regression, not having DHM
available in a hospital was a negative
predictor for breastfeeding at
discharge (OR: 0.70; 95% CI: 0.66-
0.73). Intermediate and community
NICUs had less breastfeeding at
discharge than regional and non-
California Children's Services (CCS)
NICUs.

After risk adjustment, the lack of
DHM in a hospital was a positive
predictor of NEC (OR: 1.15; 95%

CI: 1.03-1.28). Community,
intermediate, and non-CCS NICUs all
had less NEC than regional NICUs.

DISCUSSION

From 2007 to 2013, DHM
availability increased substantially
in California across all NICU levels.
Regional NICUs saw the largest
increase in DHM use, and went from
having DHM available to 38.2%
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TABLE 1 Multivariable Logistic Regression Model for Breastfeeding at Discharge

Birth Weight
OR (95% Cl)

Birth weight (100-g increase) 120 (1.18-1.20)"
No DHM 0.70 (0.66-0.73)"
Maternal age

<20 years 0.60 (0.55-0.65)"

20-29 years 1.00 (ref)

30-39 years 147 (1.40-1.55)"

>40 years 1.4 (1.28-1.55)"
No prenatal care 0.34 (0.30-0.38)"
Multiple versus singleton birth 0.98 (0.93-1.03)
Outborn versus inborn location 0.72 (0.67-0.78)"
NICU level

Regional 1.00 (ref)

Community 0.80 (0.76-0.85)"

Intermediate 0.50 (0.44-0.56)"

Non-GCS 0.90 (0.80-1.01)
Cesarean versus vaginal delivery 0.98 (0.93-1.03)
Race

White 1.00 (ref)

Native American 1.08 (0.81—1.46)

Asian/Pacific Islander 1.08 (0.99-1.18)

African American 0.51 (0.47-0.55)"

Other 0.90 (0.76-1.07)
Ethnicity

Non-Hispanic 1.00 (ref)

Hispanic 0.84 (0.79-0.89)
Apgar score (5 minute)

0-3 1.00 (ref)

4-6 1.40 (1.25-157)"

7-10 2.14 (1.92-2.37)"
Female versus male 1.09 (1.04-1.15)"
Major birth defect 0.54 (0.50-0.59)"
Normal weight for gestational age 0.79 (0.74-0.84)"

"P<.05.

of VLBW infants born in regional
NICUs in 2007 to coverage of 81.3%
of VLBW infants born in regional
NICUs in 2013. There was a slight
reduction in DHM availability

from 2012 to 2013 in regional and
community NICUs (Fig 1), which will
need to be monitored, because there
may be factors, such as cost, that
could influence availability.

Our study gives a broad picture of
trends in DHM availability because

it covers a large population base of
all NICU types. One study limited to
level-3 NICUs found increasing DHM
use, with larger hospitals and those
located in the West and Midwest
being more likely to use DHM.10 A
study of 2 level-3 NICUs in Cincinnati
examining 650 very preterm infants
found increased DHM usage from 8%

to 77% from 2006 to 2011, without
a change in the provision of maternal
milk.14 Qur study goes beyond these
previous studies by including NICUs
of varying levels of care. The lack of
a centralized data depository for the
milk banks associated with HMBANA
makes it challenging to obtain data
on a comprehensive sample of milk
banks and their associated NICUs.?
Because the MMB provided DHM to
California NICUs during the study
period and we were able to link to
data from the CPQCC, we were in a
unique position to evaluate trends in
DHM availability and its impact on
VLBW infants.

Regional NICUs saw the greatest
increase in DHM use over the study
period. Because regional NICUs take
care of the sickest premature infants

in California, these infants are more
likely to develop NEC than infants at
any other NICU level (see Table 2).
This environment is also likely one

in which it is hardest for mothers

to provide their own milk; previous
research has shown that infant health
factors have a significant influence on
the transition from expressed milk
feedings to direct breastfeeding.® Due
to the increased risk of NEC in their
patients, regional NICUs may stand
to benefit the most from the health
benefits that DHM provides to VLBW
infants.

The benefits of human milk feeding
for premature infants have been
well established. Although DHM

is often used as a stand-in when
mothers’ own milk is not available,
existing data about the effects of
DHM in the United States on VLBW
infant outcomes are not very
comprehensive. A study of 83 NICUs
in Italy found that breastfeeding

at discharge tended to be higher

in NICUs that had DHM available

to them (60.4% vs 52.8%).13 A
single-center study conducted in
the Connecticut Children’s Medical
Center’s level-4 NICU that examined
data from 154 infants found that the
introduction of a DHM policy was
associated with a significant increase
in the proportion of human milk in
the infants’ diet.16

A systematic review and meta-
analysis conducted in 2003 based
on 4 small trials that are now >30
years old found that infants who
received DHM were 3 times less
likely to develop NEC than infants
who received formula.l? The
authors of that study cautioned

the clinical applicability of those
results due to the publication dates
of the included trials.1? A recent
multicenter randomized controlled
trial examined the effects of formula
versus exclusive DHM feeding on

53 infants in 6 centers in the United
States and 1 in Austria and found a
significant decrease in NEC incidence
with DHM.17
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TABLE 2 Multivariable Logistic Regression Model for NEC

Birth Weight
OR (95% CI)

Birth weight (100-g increase) 0.84 (0.82-0.86)"
No DHM 1.15 (1.03-1.28)"
Maternal age

<20 years 113 (0.96-1.33)

20-29 years 1.00 (ref)

30-39 years 0.86 (0.77-0.97)"

>40 years 0.83 (0.66—1.03)
No prenatal care 0.99 (0.77-1.28)
Multiple versus singleton birth 097 (0.86-1.10)
Outborn versus inborn location 1.05 (0.91-1.21)
NICU level

Regional 1.00 (ref)

Community 0.67 (0.60-0.75)"

Intermediate 0.41 (0.30-0.56)"

Non-GCS 0.54 (0.41-0.73)"
Cesarean versus vaginal delivery 0.88 (0.79-0.99)"
Race

White 1.00 (ref)

Native American 143 (0.78-2.60)

Asian/Pacific Islander 118 (0.97—-1.44)

African American 1.32 (1.12-1.57)"

Other 1.48 (1.05-2.09)"
Ethnicity

Non-Hispanic 1.00 (ref)

Hispanic 1.28 (1.12-1.47)"
Apgar score (5 minute)

0-3 1.00 (ref)

4-6 1.36 (1.09-1.69)"

7-10 147 (1.19-1.80)"
Female versus male 0.82 (0.74-091)"
Major birth defect 119 (1.02—1.40)"
Normal weight for gestational age 1.57 (1.33,1.84)"

"P<.05.

We found a significant association
between a hospital’s DHM status

and increased breastfeeding and
decreased NEC rates among VLBW
infants. Specifically, access to DHM
was associated with an absolute
increase in the breastfeeding rate of
10% and an absolute decrease in the
NEC rate of —2.6%. In multivariable
logistic regression analyses, access to
DHM remained a significant predictor
of an infant’s status regarding

the likelihood of breastfeeding at
discharge and decreased risk of NEC.
The association of a lower risk of NEC
and DHM availability is perhaps not
unexpected, because human milk has
been shown to be protective against
NEC.*5 There was a similar absolute
decrease in NEC in NICUs that did
not acquire DHM. However, after risk
adjustment, the lack of DHM in an
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NICU was associated with a higher
risk of NEC.

Hypothetically, DHM could
potentially give mothers an
alternative avenue to obtain the
benefits of human milk feedings
without the duress of attempting

to provide one’s own breast milk

as the only enteral nutrition for an
infant in the NICU. However, as the
investigators of the Italian study
suggested,'3 DHM availability could
foster a breastfeeding-friendly
environment in which mothers may
be more encouraged to attempt

to provide their own milk. This
situation appeared to be the case in
the current cohort, with an increase
in breastfeeding at discharge among
the California NICUs that had DHM
available.

A limitation of our study was our
lack of information on individual
hospital practices and policies on
DHM. We do not know if, in NICUs
using DHM, whether DHM was used
primarily as a back-up feeding if
mother’s milk was unavailable,

or used in another way, or in
conjunction with human milk-
derived fortifiers. We also do not
know the proportion within each
NICU of VLBW infants receiving
DHM or the length of time that
any individual infant would have
received DHM. Our main predictor
was DHM availability to infants

in the NICU. Other interventions
in NICUs could have contributed
to the findings on NEC, including
antibiotic stewardship programs,
standardized feeding protocols,
and restriction of antireflux
medications; we did not have data
on those practices.

Although our results are significant,
it is important to realize that

other factors are contributing to
the changes in breastfeeding and
NEC rates witnessed from 2007

to 2013. Indeed, there was also an
increased rate of breastfeeding and
a similar decreasing rate of NEC

in hospitals that did not transition
to using DHM during the study
period. Societal attitudes toward
breastfeeding are likely influencing
mothers’ attempts to provide
breast milk to their VLBW infants.
According to data from the Centers
for Disease Control and Prevention,
breastfeeding rates in general in
the United States have been on the
rise.!8 Early manual expression of
colostrum has been encouraged

in the NICU. The introduction of
human milk-based fortifier created
the option for a truly exclusively
human milk diet, which has been
shown to be associated with
decreased NEC risk.1° There has
also been a steady increase in the
number of International Board-
Certified Lactation Consultants
since 2006, from 2.1 per 1000 live

KANTOROWSKA et al



births in 2006 to 3.5 in 2013.18 It

is possible that NICUs with a DHM
program may have greater lactation
support than those that do not. The
NICU battle against NEC is ongoing,
and other advances in care that
occurred from 2007 to 2013 could
be contributing to the observed
decrease in NEC rate in hospitals
that acquired DHM.

CONCLUSIONS

Our results suggest that the
availability of DHM in a hospital is
linked to better outcomes for the

VLBW infants treated at that NICU.
The acquisition of DHM should be
considered a worthwhile quality
improvement initiative that NICUs
can undertake as part of broad
strategies to improve nutrition for
preterm neonates.

ACKNOWLEDGMENTS

We thank Pauline Sakamoto and the
other employees of the Mothers’
Milk Bank of San José who provided
us with access to their facilities and
their records.

ABBREVIATIONS

CCS: California Children's Services

CI: confidence interval

CPQCC: California Perinatal

Quality Care Collaborative

DHM: donor human milk

HMBANA: Human Milk Banking
Association of North
America

MMB: Mothers’ Milk Bank of San

José

NEC: necrotizing enterocolitis

OR: odds ratio

VLBW: very low birth weight

Accepted for publication Dec 21, 2015

Address correspondence to Henry C. Lee, MD, Division of Neonatal and Developmental Medicine, Stanford University, 750 Welch Rd, Suite 315, Palo Alto, CA 94304.

E-mail: hclee@stanford.edu

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2016 by the American Academy of Pediatrics

FINANCIAL DISCLOSURE: The authors have indicated they have no financial relationships relevant to this article to disclose.

FUNDING: The project described was supported by grant K23HD068400 from the Eunice Kennedy Shriver National Institute of Child Health and Human
Development. Funded by the National Institutes of Health (NIH).

POTENTIAL CONFLICT OF INTEREST: The authors have indicated they have no potential conflicts of interest to disclose.
COMPANION PAPER: A companion to this article can be found online at www.pediatrics.org/cgi/doi/10.1542/peds2015-3901.

REFERENCES

1. Sisk PM, Lovelady CA, Dillard RG,
Gruber KJ, 0'Shea TM. Early human
milk feeding is associated with a lower
risk of necrotizing enterocolitis in very
low birth weight infants. J Perinatol.
2007;27(7):428-433

2. Hylander MA, Strobino DM, Pezzullo JC,
Dhanireddy R. Association of human
milk feedings with a reduction in
retinopathy of prematurity among very
low birthweight infants. J Perinatol.
2001;21(6):356—-362

3. Hanson LA, Korotkova M. The role
of breastfeeding in prevention of
neonatal infection. Semin Neonatol.
2002;7(4):275—281

4. Alshaikh B, Kostecky L, Blachly N, Yee
W. Effect of a quality improvement
project to use exclusive mother’s
own milk on rate of necrotizing
enterocolitis in preterm infants.
Breastfeed Med. 2015;10(7):355—-361

5. Stevenson DK, Blakely ML. Necrotizing
enterocolitis: an inherited or

PEDIATRICS Volume 137, number 3, March 2016

acquired condition? Neoreviews.
2006;7(3):e125—e134

6. Smith MM, Durkin M, Hinton VJ,
Bellinger D, Kuhn L. Initiation of
breastfeeding among mothers
of very low birth weight infants.
Pediatrics. 2003;111(6 pt
1):1337-1342

7. Lee HC, Gould JB. Factors influencing
breast milk versus formula feeding
at discharge for very low birth
weight infants in California. J Pediatr.
2009;155(5):657-62.e1, 2

8. Sisk PM, Lovelady CA, Dillard RG,
Gruber KJ. Lactation counseling for
mothers of very low birth weight
infants: effect on maternal anxiety
and infant intake of human milk.
Pediatrics. 2006;117(1). Available at:
www.pediatrics.org/cgi/content/full/
117/1/e67

9. Brownell EA, Lussier MM, Herson
VG, Hagadorn JI, Marinelli KA. Donor
human milk bank data collection in

Downloaded from by Henry Lee on February 22, 2016

North America: an assessment of
current status and future needs. J
Hum Lact. 2014;30(1):47-53

10. Parker MGK, Barrero-Castillero A,
Corwin BK, Kavanagh PL, Belfort MB,
Wang CJ. Pasteurized human donor
milk use among US level 3 neonatal
intensive care units. J Hum Lact.
2013;29(3):381-389

11. Cohen RS. Current issues in
human milk banking. Neoreviews.
2007;8(7):289-€295

12. McGuire W, Anthony MY. Donor
human milk versus formula for
preventing necrotising enterocolitis
in preterm infants: systematic review.
Arch Dis Child Fetal Neonatal Ed.
2003;88(1):F11-F14

13. Arslanoglu S, Moro GE, Bellu R,
et al. Presence of human milk
bank is associated with elevated
rate of exclusive breastfeeding
in VLBW infants. J Perinat Med.
2013;41(2):129-131




14.

15.

16.

Delfosse NM, Ward L, Lagomarcino
AJ, et al. Donor human milk largely
replaces formula-feeding of preterm
infants in two urban hospitals. J
Perinatol. 2013;33(6):446—451

Martin JA, Hamilton BE, Osterman
MJK, Curtin SC, Matthews Td. Births:

final data for 2012. Nat/ Vital Stat Rep.

2013;62(9):1-68

Marinelli KA, Lussier MM, Brownell E,
Herson VG, Hagadorn JI. The effect of

a donor milk policy on the diet of very
low birth weight infants. J Hum Lact.
2014;30(3):310-316

. Cristofalo EA, Schanler RJ, Blanco

CL, et al. Randomized trial of
exclusive human milk versus
preterm formula diets in extremely
premature infants. J Pediatr.
2013;163(6):1592-1595.e1

. Centers for Disease Gontrol and
PreventionBreastfeeding Report Card,

Downloaded from by Henry Lee on February 22, 2016

United States. Atlanta, GA: Centers for
Disease Gontrol and Prevention, US
Dept of Health and Human Services;
2014

. Sullivan S, Schanler RJ, Kim JH, et

al. An exclusively human milk-based
diet is associated with a lower rate
of necrotizing enterocolitis than

a diet of human milk and bovine
milk-based products. J Pediatr.
2010;156(4):562—7 el

KANTOROWSKA et al



Impact of Donor Milk Availability on Breast Milk Use and Necrotizing

Enterocolitis Rates

Agata Kantorowska, Julia C. Wei, Ronald S. Cohen, Ruth A. Lawrence, Jeffrey B.

Gould and Henry C. Lee

Pediatrics; originally published online February 22, 2016;

DOI: 10.1542/peds. 2015-3123

Updated Information &
Services

References

Subspecialty Collections

Permissions & Licensing

Reprints

including high resolution figures, can be found at:
/content/early/2016/02/19/peds.2015-3123.full.html

This article cites 18 articles, 8 of which can be accessed free

at:
/content/early/2016/02/19/peds.2015-3123.full.ntml#ref-list-1

This article, along with others on similar topics, appearsin
the following collection(s):

Fetus/Newborn I nfant
[cgi/collection/fetus:newborn_infant_sub

Neonatology

/cgi/collection/neonatology_sub

Nutrition

/cgi/collection/nutrition_sub

Breastfeeding

/cgi/collection/breastfeeding_sub

Information about reproducing this article in parts (figures,
tables) or in its entirety can be found online at:
/site/misc/Permissions.xhtml

Information about ordering reprints can be found online:
/site/misc/reprints.xhtml

PEDIATRICS isthe official journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned, published,
and trademarked by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk
Grove Village, Illinois, 60007. Copyright © 2016 by the American Academy of Pediatrics. All
rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.

American Academy of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN"™

Downloaded from by Henry Lee on February 22, 2016




PEDIATRICS

OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Impact of Donor Milk Availability on Breast Milk Use and Necrotizing
Enterocolitis Rates
Agata Kantorowska, Julia C. Wei, Ronald S. Cohen, Ruth A. Lawrence, Jeffrey B.
Gould and Henry C. Lee
Pediatrics; originally published online February 22, 2016;
DOI: 10.1542/peds.2015-3123

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
/content/ear ly/2016/02/19/peds.2015-3123.full.html

PEDIATRICS isthe officia journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned,
published, and trademarked by the American Academy of Pediatrics, 141 Northwest Point
Boulevard, Elk Grove Village, Illinois, 60007. Copyright © 2016 by the American Academy
of Pediatrics. All rights reserved. Print ISSN: 0031-4005. Online | SSN: 1098-4275.

American Academy of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN"™

Downloaded from by Henry Lee on February 22, 2016



Donor Milk Availability in the
Neonatal ICU: Surrogate for Change?

Lydia Furman, MD

Dr Kantarowska and colleagues

have brought welcome attention to
the benefits of donor human milk

for very low birth weight (VLBW,

birth weight <1500 g) infants.!

Their intriguing study examines

the relationship between the
availability of donor human milk at
the institutional level and: (1) rates

of breastfeeding (provision of any
breastmilk) at discharge among
VLBW infants and (2) in-hospital

rates of necrotizing enterocolitis
(NEC), a severe and potentially life-
threating illness for VLBW infants.

The authors astutely tapped into the
data of a large and well-coordinated
Perinatal Collaborative (California
Perinatal Quality Care Collaborative),
whose hospital members are served
exclusively by the largest Human

Milk Banking Association of North
America donor milk bank in the United
States. They were thus able to collect
information on donor milk availability,
breastfeeding rates, and rates of NEC
for >90% of VLBW infants in California,
the state with the highest (current)
number of births over a 6 year period
(2007-2013). This treasure trove of
information produced the welcome
and not surprising result that donor
milk availability was associated, at

an institutional level, with increased
rates of breastfeeding at discharge and
lower rates of NEC.

It is tempting, however, to confuse
correlation with causality. Although
institutional level donor milk
availability was “linked to better
outcomes for the VLBW infants treated
at that NICU,” this association likely

is multifactorial, and donor milk
availability may be better interpreted

Downloaded from by Henry Lee on February 2
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as a marker of progress than as a
driver of change. No question, there

is good evidence that feeding donor
human milk, as compared with
formula, significantly reduces the

risk of NEC among VLBW infants: for
infants whose mothers are not able to
provide their own breast milk, donor
milk may be life-saving.? Feeding
mother’s own milk significantly
reduces risk of NEC,3-5 and increases
in rates of breastfeeding in NICUs were
independently linked to decreases

in rates of NEC, as described in

a (separately published) quality
improvement project performed in 11
of the California Perinatal Quality Care
Collaborative NICUs during the time
period studied by Dr Kantarowska et
al.® The described “change packet” of
this protocol did not directly address
donor milk availability, but it is

likely that the advocacy, awareness,
and education associated with such
multifaceted breastfeeding promotion
interventions have a ripple effect that
opens the institutional door to a formal
donor milk procurement policy.

Kantarowska et al conclude with
perhaps the most critical message,
namely that donor milk availability
should be considered as “part of
broad strategies to improve nutrition.”
Certainly the initial concern that
providing donor milk in the NICU
would reduce rates of breastfeeding
has been debunked.}” However, it
is widely appreciated that initiating
and sustaining lactation remains

a great challenge to mothers of
VLBW infants. A systematic review
identifying effective methods of
breastfeeding promotion in NICUs
offers food for thought: skin-to-skin
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care, use of a double electric

pump for milk expression, peer
support in the hospital and
community, staff training, and
Baby-Friendly designation for the
associated birthing hospital are all
associated with increased rates of
breastfeeding in NICUs.8 Individual
hospitals’ experiences in quality
improvement are also valuable:
Dereddy and colleagues® combined
a new dedicated lactation service,
prenatal and postnatal counseling for
mothers, free home breast pumps,
and staff education to increase
breastfeeding rates in their NICU.
The pioneering work of Dr Paula
Meier and colleagues with the Rush
Mother’s Milk Club also supports

a multifaceted rather than single-
pronged approach to successfully
increasing NICU breastfeeding
rates.10

Donor milk availability is a wonderful
thing, but pragmatically institutions
may experience challenges with
procurement, reimbursement

(who pays?), and even rationing.
Availability requires careful and clear
protocols, and while a potentially
life-saving intervention, donor milk
cannot slay the entire dragon of
either NEC or low breastfeeding rates
in NICUs.

Finally, no discussion about
breastfeeding is complete without
note of health disparities, which lurk
within this study as well as others.
Kantarowska et al! report but do not
emphasize that being of Hispanic
ethnicity or African-American

race were each independently and
significantly associated with both risk
for NEC and with not breastfeeding.
Lack of prenatal care is a marker for
poverty, insurance instability, and

Downloaded from by Henry Lee on February 22, 2016

adverse birth outcomes, and was

also significantly associated with not
breastfeeding in the final multivariate
regression.!112 We clearly have our
work cut out for us: the challenge

is to extend effective interventions,
including provision of mother’s own
milk, or donor milk as needed, to
every mother and her VLBW infant.

ABBREVIATIONS

NEC: necrotizing enterocolitis
VLBW: very low birth weight
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