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Home birth is an interesting topic of discussion as people approach it 
with different perspectives in medicine, ethics, economy, and cultural 
norm. Home births are favored with the assumptions that hospital 
births are associated with unfamiliar environment, more interventions, 
and less autonomy, whereas home births are associated with a 
familiar environment, minimal interventions, and so called a “non-
medicalized birth process.” While one can argue for or against home 
birthing process with differences in opinions, physicians ought to be 
cognizant of the issues that may arise with home birth based on the 
current epidemiologic data and study results.

The Centers for Disease Control and Prevention (CDC) reports the rate 
of U.S. births that occurred at home increased from 0.56% of all births 
in 2004 to 0.67% in 2008 and 0.89% in 2012. Interestingly, a trend in the 
use of birth centers also rose from 0.23% in 2004 to 0.39% in 2012. In 
the state of New York, the CDC reports 1.04% of the total number of 
births in 2012 as out-of-hospital births.1 For the purpose of 
understanding the clinical implications of out-of-hospital births, many 
studies have investigated the risks of mortality and morbidity while 
grouping the home birth and birth center births together as a cohort 
that share similar risks and compare them with hospital births. 
According to the Commission for the Accreditation of Birth Centers 
(CABC), an accredited birth center can have providers comprised of 
Certified Nurse-Midwives, Certified Professional Midwives, Licensed 
Midwives, Family Practice Physicians, or Obstetricians. While a birth 
center may be freestanding, it can be hospital-owned, and also can be 
within a hospital as long as the birth center is physically separated from 
the L&D unit.2

Snowden et al. has recently published an article in New England 
Journal of Medicine assessing neonatal and maternal outcomes 
according to the planned place of delivery (hospital vs. out-of-hospital) 
in the state of Oregon.3 This article is notable in the fact that unlike the  
previously published papers with similar aims, the investigators were 
able to show the effects of the misclassification of out-of-hospital-to-
hospital transfers. This was possible by using the revised Oregon birth 
certificates, which introduced the documentation of the planned 
place of delivery at the time a woman began labor. In other words, the 
information from the new birth certificates allowed for the 
disaggregation of hospital births into the categories of planned in-
hospital births and planned out-of-hospital births that took place in 
the hospital after maternal intrapartum transfer.
/  Continued page 2.

Colostrum Oral Care  
in the ELBW Infant

Out-of-Hospital Births Associated 
with Adverse Maternal and 
Neonatal Outcome
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Background
The American Academy of Pediatrics recommends human 
milk as the preferred nutritional choice for extremely low 
birth weight infants. In addition to the nutritional benefits,  
decreased rates of necrotizing enterocolitis, retinopathy of  
prematurity, sepsis, improved long-term neurodevelopmental 
outcomes and fewer rehospitalizations after initial discharge 
have been reported in human milk-fed premature infants. 
Breast milk is the World Health Organization’s universally  
recommended “first food” for neonates.

Physiology of Lactation and Immunologic Components  
of Colostrum and Breastmilk
Lactogenesis, a hormonally triggered process by which the 
mammary gland develops the capacity to secrete milk, occurs 
in two stages. By approximately mid-pregnancy (20th week of 
gestation), the mammary gland becomes competent to  
secrete milk and small amounts casein are formed 
(lactogenesis stage 1).1 Lactogenesis stage 2 is the onset of 
copious milk secretion and occurs during the first 4 days 
postpartum. Premature mammary glands can gradually be 
induced to enter lactogenesis stage 2. However, this process is 
slower than in a woman who delivers a full term infant and 
hence the reason why mothers of preterm infants establish 
lactation at a later date

Preterm infants are immunologically immature thus making 
them particularly sensitive and vulnerable to gut colonizing 
bacteria, as documented in both infant and animal models of 
prematurity.2 It is important to avoid impaired immune 
maturation and the progression to immune dysfunction later 
in life (ex. allergy, atopy).3 The newborn gut is initially sterile. 
Thereafter, a rapid colonization by a wide diversity of 
synergistic organisms is a normal part of development that is 
important for gut maturation, containment of pathogenic 
organisms and normal metabolism.4  /  Continued page 2.



The cellular population of human colostrum and early milk consists of 
highly concentrated bioactive proteins and lipid laden macrophages, 
polymorphonuclear leukocytes, oligosaccharides (which help to 
colonize the gut with symbiotic bacteria) and lymphocytes. 
Interestingly, the amino acid composition of human milk protein  
differs from that of bovine milk derived protein. These amino acids 
behave not just solely as the building blocks of proteins but also play 
roles in peptide signaling.

During the first few days after birth, open tight junctions of the 
mammary epithelium allow for paracellular transport of many 
bioactive substances from the mother’s circulation into the 
colostrum. These tight junctions fuse with onset of lactogenesis 2. 
Interestingly, closure of these tight junctions may be delayed 
following preterm birth, leading to prolonged availability of these 
protective products. Colostrum, which has an average 67 kcal/dL, 
contains increased concentrations of secretory IgA, growth factors, 
lactoferrin, anti-inflammatory cytokines, pro-inflammatory cytokines, 
and other protective components when compared with mature 
breast milk.5 The composition of milk in full term babies changes 

between 6-14th days of 
lactation. Cytokines in 
colostrum stimulate B and T 
cell activity and can function 
synergistically or antagonistically 
to communicate during an 
immune response (signaling). 

Furthermore, several studies 
have indicated that 
immunoprotective factors are 
more highly concentrated in 
the colostrum of mothers who 
deliver preterm infants than 
those who give birth at term.6-8 
So nature makes provision for 
the increased metabolic 
demands of premature infants 
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and their immune vulnerability. Given the degree of immaturity of the 
preterm infant immune system, oropharyngeal administration of 
colostrum (“oral immune therapy”) has been advocated for preterm 
infants. Colostrum is specifically suited to provide the aforementioned 
components to all infants, particularly preterm infants.

Colostrum Oral Care and Existing Evidence
Several clinical factors leave preterm infants at risk for maldevelopment 
of the intestinal microbiome: antenatal maternal and postnatal neonatal 
antibiotics use, deprived exposure to normal vaginal flora due to the 
high rate of cesarean delivery, anti-acid administration and NPO status 
from birth. An abnormal, less diverse microbiome has been linked to 
NEC. Oftentimes, fecal samples in NEC cases demonstrate a dominance 
of Proteobacteria which is a major phylum of pathogenic gram negative 
bacteria (>50% of overall bacterial composition). Early antibiotic use 
interferes with the establishment of non-Proteobacteria species, thus 
limiting competitive containment of these species.2

Bacteria gut colonization is initiated in the oral mucosa and then 
progresses downward. Oropharyngeal administration of colostrum 
involves placing colostrum in the buccal mucosa for absorption.9 It is 
provided every 3-4 hours as part of routine NICU care. In theory, the 
abundant immune factors in colostrum interact with lymphoid tissues 
in the oropharynx and stimulate the immature neonatal immune 
system when administered via the oropharyngeal route.11

Theoretical rationale for colostrum oral care is compelling. In one study 
by Buescher et al10, human colostrum was collected from  
7 women to determine if it contained soluble receptors or cytokine 
antagonists that could contribute to its anti-inflammatory character. 
The study showed a persistence of IL-1 receptor antagonists and that 
TNF-alpha receptors I and II persisted throughout lactation. Colostrum 
was also found to have significant levels of soluble TNF receptors.

Human milk oligosaccharides (HMOs), non-digestible complex 
carbohydrates that are abundant in colostrum and breast milk, are 
used as food by symbiotic bacteria in the gut. HMOs exert defense 
against enteric pathogens by preventing adhesion of viruses and 
bacteria to the carbohydrate mucosal receptors.
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course, as opposed to the hospital birth rate, which is higher among 
women with a lower education level (less than 12 years), public health 
insurance, and a more complicated antenatal history. Thus, admissions 
to the NICU are more common among hospital births. While maternal 
and preexisting complications should be a precluding factor for home 
births, a higher incidence of blood transfusions among home birth 
deliveries is seen compared to hospital birth deliveries, while induction,  
augmentation of labor, and cesarean deliveries are more commonly  
associated with hospital births.3  One may argue that this finding is from 
a relatively small cohort of approximately 45,000 births in Oregon  
(before exclusions),3 and that the state of Oregon has a higher out-of-
hospital birth rate than the national rate. However, given the national 
trend of increasing numbers of out-of-hospital births, an extrapolation 
can be drawn from the study result to say that the negative outcome is 
of significance and that those families who are inquiring about home 
birth or a birth center birth should be informed of the higher fetal,  
perinatal, and neonatal mortality rates associated with it. 

The statement by American Academy of Pediatrics published in 
Pediatrics is clear in its recommendations - candidates for home delivery 
should have no preexisting or intrapartum maternal disease. The article 

Out of 79,727 early-term and term singleton deliveries in                                                                       
2012 and 2013, 3203 (4.0%) were out-of-hospital births (either at home 
or at a birth center), which is higher than the national rate as mentioned 
above. Six hundred one (601) deliveries (0.8% of the total sample) were 
planned out-of-hospital deliveries but occurred in the hospital after 
maternal intrapartum transfer. The transfer-in rate of planned out-of-
hospital births was 16.5% which is consistent with the rates reported in 
developed countries including the U.S. where the intrapartum transfer 
rates ranged from 10 to 17%.3

The most noteworthy outcomes are the rates of fetal, perinatal, and 
neonatal mortality. After transfer-ins were reclassified as belonging to 
the intended, out-of-hospital birth category, the rates of aforementioned 
mortality were higher in the out-of hospital group. (Out-of-hospital vs. 
hospital birth: Fetal death 0.24% vs. 0.12%, perinatal death 0.39% vs. 
0.18%, neonatal death 0.16% vs 0.06%; P ≤ 0.05).  Although the 
implication is uncertain, the statistically significant outcome on the 
5-minute Apgar score and on neonatal seizures was worse in the out-of-
hospital birth group.3

The rate of home births is higher among women with a higher education 
level, who are well-insured, and have the least complicated antenatal 
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Oral care should continue with 
breast milk. Epidermal growth 
factor (EGF), transforming 
growth factor (TGF) and trophic 
peptides found in human milk 
stimulate growth, proliferation 
and differentiation. Both factors 
(EGF and TGF) have healing 
effects on injured and 
developing GI mucosa. In a 
study by Dvorak et al6, milk 
samples were collected from 
mothers of preterm infants (on 
postpartum days 7, 14 and 28). 
When comparing levels of EGF 
across three groups; infants 
born 23-27 weeks, 32-36 weeks 

and 38-42 weeks, the breastmilk of mothers who delivered infants at 
the youngest gestational age had the highest levels of EGF. Secretion of 
EGF was found to be a long lasting phenomenon.

Existing evidence on the clinical benefits of colostrum oral care is 
noted in the literature. In a randomized clinical trial of 48 infants (<28 
weeks), colostrum was administered every 3 hours for 72 hours.5. 

The study revealed a significant decrease in clinical sepsis and total 
number of antibiotic days, but not in proven (blood culture positive) 
sepsis. Several feasibility studies have demonstrated that the process 
of administering colostrum oral care is easily reproducible and there is 
no harm. As an unanticipated effect, colostrum oral care has led to an 
increase in the receipt of human milk for ELBW and VLWB infants in 
many centers as well as the quicker attainment of full feeds (indirect 
measure of tolerance to feeds).

In January 2015, Maria Fareri Children’s Hospital implemented a  
colostrum oral care policy as part of our “Liquid Gold” program. Liquid 
Gold is a comprehensive program which includes antenatal 
breastfeeding counseling and postnatal lactation support, early 
expression of colostrum within six hours of birth and administration 

of colostrum for oral care.  Early collection of colostrum stimulates the 
establishment of lactation.  Donor milk is provided as a bridge until 
mother’s milk comes in (or until 34 weeks corrected gestational age 
when the risk of NEC has significantly decreased). The availability of 
donor milk alleviates anxiety associated with delayed lactation due to 
prematurity. These have been our subsequent outcomes: 7% 
reduction in NEC, 3% reduction in late onset sepsis, 26% increase in 
mother’s milk as first food. And 99% of ELBW infants received any 
human milk during hospitalization, surpassing the WHO Healthy 
People Goal 2020 of 81.9%. The rate of exclusive mother’s milk at 
discharge increased from 18% to 34%.

Conclusion
Colostrum oral care is a feasible and simple strategy to increase 
breastfeeding rates in the ELBW infants particularly if it is part of a 
multi-mode approach to addressing breastfeeding. 

Abigael Maxwell, MD, Neonatology Fellow, WMC 
abigaelmaxwell@yahoo.com
Boriana Parvez, MD, Attending Neonatologist, WMC 
boriana.parvez@wmchealth.org
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discussed here reported that a small number of women had chronic  
hypertension, chronic diabetes, gestational hypertension, preeclampsia, 
eclampsia, or gestational diabetes.4 Expectedly, the rate of transfer-in 
was higher among women who had a medical condition. More rigorous 
intrapartum counseling and discussion with the obstetricians may lead 
to reducing the number of out-of-hospital deliveries at risk for requiring 
transfer. Simultaneously, mandating professional certification of care 
providers who attend out-of-hospital delivery, as well as promoting  
better integration of midwifery with the current health care system may 
be necessary for the improvement in the neonatal outcomes. 

J. Lena Kim, MD, Neonatal Fellow, WMC  
Ljk942@gmail.com
Prabhakar Kocherlakota, MD, Attending Neonatologist, WMC 
pkocherlaj@aol.com
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Congratulations!
Please join in congratulating Dr. Jonathan Blau as he assumes 
the position of Director of Neonatology at Staten Island  
University Hospital.

Dr. Blau received his medical 
degree from Stonybrook  
Medical School. He completed 
his residency in Pediatrics at 
New York  University Medical 
Center  and his fellowship in 
Neonatal-Perinatal Medicine 
at New York Medical College, 
The Maria Fareri Children’s 
Hospital at Westchester 
Medical Center.

Since joining the Division of Neonatology at Staten Island  
University Hospital, Dr. Blau has served as the Director of  
Neonatal Performance Improvement and Associate Division 
Director. In addition he currently holds a position as Assistant 
Professor of Pediatrics, Hofstra Northwell School of Medicine. 
Warm Congratulations Dr. Blau!

Continued from previous page:  Out of Hospital Births...



Date: May 5, 2016              

CME Credits: 5.25

Target Audience: 
Physicians, Nurse Practitioners, School Nurses, Residents  
& Medical Students 

All members of your staff health care providers are invited.

Location
New York Medical College 
19 Skyline Drive 
Hawthorne, NY 10532

RSVP, Seating & Lunch: 
Please R.S.V.P. by March 13, 2016  
to: EndocrinologySymposium@cwpw.org

Limited seating: Attendance on a first come first serve basis.  

Lunch provided for the first 100 registrants.  Register early!

Hosting & Funding: 
Hosted By:  The Diabetes and Endocrine Center for Children &  
Young Adults, Children’s, Women’s Physicians of Westchester LLP, 
and The Human Growth Foundation

Funded By: The Human Growth Foundaton

The Regional Perinatal Center
Maria Fareri Children’s Hospital 
At Westchester Medical Center
100 Woods Road, Valhalla, New York 10595

4

Upcoming Event

The Human Growth Foundation:   
A Day of Endocrinology

We are interested in providing you with a newsletter that is  
relevant and of interest to you. Please contact us with perinatal  
topics you would like to see addressed.

For a copy of our newsletter or to be placed on our mailing list,  
contact us by phone or e-mail.

Please visit www.westchestermedicalcenter.com/RPC  
for information about the Regional Perinatal Center at the  
Maria Fareri Children’s Hospital at Westchester Medical Center  
and to locate previous issues of The Perinatal Gazette.

State Perinatal Database 
Team & Perinatal Gazette 
Editorial Board:

Susan Sippel,  R.N., M.S., Editor, 
Coordinator, Regional Perinatal 
Center (914) 493-8590  
susan.sippel@wmchealth.org

Howard Blanchette,  M.D., FACOG 
Professor & Chairman of the  
Department of Obstetrics &  
Gynecology (914) 594-2113  
howard_blanchette@nymc.edu

Andrew Elimian,  MD, FACOG Chief 
of Perinatal Medicine, Department 
of Obstetrics and Gynecology 
(914) 493-2244  
andrew.elimian@wmchealth.org

Heather Brumberg, M.D. M.P.H., 
FAAP, Associate Director 
Regional Perinatal Center 
(914) 493-8491 
heather_brumberg@nymc.edu 

Edmund LaGamma, M.D., FAAP, 
Director Newborn Medicine & 
RPC (914) 493-8558  
edmund_lagamma@nymc.edu

Desmond White, MD, FACOG,  
Maternal Fetal Medicine, Dept.  
OB/GYN   (914) 493-2250   
desmondanross@aol.com

Donna Dozor, R.N.,M.S. Neonatal 
Data Collection (914) 493-8309 
donna.dozor@wmchealth.org 

Session Topics:
8:45 - 9:00 Introduction 
 Richard Noto, MD

9:00 - 9:45 Early Development In Children  
 & Central Precocious Puberty 
 Alicia Romano, MD

9:45 - 10:30 Pediatric Bone Disorders 
 Pisit Pitukcheewanont, MD (Dr. Duke)

10:30 - 10:45 Break           

10:45 - 11:30 Thyroid Disorders in Children 
 Vardhini Desikan MD

11:30 - 12:15 The Evaluation & Treatment of a  
 Child with Short Stature 
 Richard Noto, MD

12:15 - 1:00 Lunch

Breakout Sessions:
1:00 - 1:40 Evaluation and Aproach to  
 the Weight Challenged Child 
 Marybeth Damore M.d. And Marion Kessler, MD

??? The Etiology of Poor Growth in a Variety  
 of Ilnesses.  It’s Not About Growth Hormone. 
 Toni Kim, MD

1:40 - 2:10 Growth Disorders: A Short Story 
 Payal Patel, MD

2:10 - 2:40  Type I Diabetes How When and Where 
 Jeanne D. Marinho, FNP and Jena Kelly, BS, RN, CDE

2:45-3:00  Wrap Up


