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Abstract 
Background: Upon birth, the extremely low birth weight (ELBW) 
LQIDQW� H[SHULHQFHV� DQ� DEUXSW� FHVVDWLRQ� RI� DPQLRWLF� ÀXLG�
exposure. The ELBW infant’s oropharynx is no longer exposed to 
immunoprotective biofactors, which modulate the immune system 
and promote maturation of the gastrointestinal tract. Many immune 
and trophic biofactors are also contained in the mother’s own milk, 
and are especially concentrated in the milk expressed by mothers 
of ELBW infants; particularly in colostrum.  Unfortunately, clinical 
LQVWDELOLW\�SUHFOXGHV�HQWHUDO�IHHGLQJ�IRU�(/%:�LQIDQWV�LQ�WKH�¿UVW�
days of life. Once started, enteral feeds are administered via a 
nasogastric tube; therefore oropharyngeal exposure to protective 
milk biofactors cannot occur until the infant begins per oral feeds, 
with mother’s milk; typically at 32 weeks corrected gestational 
age. The delay, or lack of, oropharyngeal exposure to protective 
PLON�ELRIDFWRUV��GXULQJ�WKH�FULWLFDO�¿UVW�ZHHNV�RI�OLIH�IRU�WKH�(/%:�
infant, may be contributing substantially to prematurity-associated 
infectious morbidities. Oro-Pharyngeal Therapy with Mother’s 
Own Milk (OPT-MOM)-placing drops of mother’s milk onto the 
infant’s oral mucosa to provide early postnatal modulation of the 
immune system- can serve as a potential substitute for amniotic-
ÀXLG��ELRIDFWRU��H[SRVXUH��3XUSRVH��7R�GHVFULEH�KRZ�237�020�
may protect the ELBW infant against prematurity-associated 
infectious morbidities including Late-Onset Sepsis, necrotizing 
enterocolitis (NEC), and also Ventilator-Associated Pneumonia. 
This manuscript will provide neonatal clinicians with the latest 
evidence to guide clinical practice. Important implications, in 
terms of patient safety, will also be addressed. 
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Introduction

Extremely low birth weight (ELBW) infants are born at the lower 
limits of viability, weighing less than 1000 grams, and experience 
DQ�DEUXSW�HQGLQJ� WR�DPQLRWLF�ÀXLG�H[SRVXUH��7KH�RURSKDU\Q[� LV�
QR� ORQJHU� EDWKHG� ZLWK� DPQLRWLF� ÀXLG� ELRIDFWRUV� ZKLFK� SURYLGH�
LPPXQRVWLPXODWRU\�HႇHFWV��SURWHFW�DJDLQVW�LQIHFWLRQ��DQG�SURPRWH�
gastrointestinal maturation. Protective biofactors are also 
contained in mother’s own milk, with the highest concentrations 
present in the milk expressed by mothers of ELBW infants; 
especially in colostrum. However, with our current standard of 
care, the ELBW infant’s oropharynx is not exposed to protective 
milk biofactors, for up to 10 weeks post-birth. Enteral feedings 
are administered via a nasogastric tube; which bypasses 
the oropharynx, until per oral feedings are introduced at >32 
weeks corrected gestational age (CGA). It is possible that the 
lack of oropharyngeal exposure to protective biofactors, for a 
prolonged period post-birth, may be contributing to prematurity-
associated infectious morbidities for the ELBW infant, including 
Late-Onset Sepsis (L-OS), Necrotizing Enterocolitis (NEC), and 
9HQWLODWRU�$VVRFLDWHG� 3QHXPRQLD� �9$3��� 7KLV� GH¿FLW� KDV� QHYHU�

EHHQ�DGGUHVVHG�LQ�QHRQDWDO�FDUH��2UR�3KDU\QJHDO�7KHUDS\�ZLWK�
0RWKHU¶V�2ZQ�0LON� �237�020��SODFLQJ� GURSV� RI�PRWKHU¶V�PLON�
onto the infant’s oral mucosa- may serve as a natural substitute 
IRU�DPQLRWLF�ÀXLG�H[SRVXUH��SRWHQWLDOO\�FRUUHFWLQJ�WKLV�GH¿FLW���7KLV�
SDSHU�ZLOO�SUHVHQW�HYLGHQFH�WKDW�VXSSRUWV�WKH�FRQFHSW�WKDW�237�
MOM may serve as a potential immunotherapy, to protect ELBW 
infants against infectious morbidities.   

Prematurity-associated Infectious Morbidities

ELBW infants are at high risk for acquiring L-OS, NEC, and 
9$3�� LQIHFWLRQV� ZKLFK� DUH� DVVRFLDWHG� ZLWK� VLJQL¿FDQW� PRUWDOLW\��
costly morbidities, and the potential for adverse long-term 
neurodevelopmental outcomes. Late-onset sepsis (L-OS) is 
GH¿QHG� DV� WKH� LGHQWL¿FDWLRQ� RI� SDWKRJHQLF� RUJDQLVPV� IURP� D�
blood culture (bacteremia) acquired after the third day of life. 
���� � /26� DႇHFWV� ������� RI� (/%:� LQIDQWV�� ZLWK� KLJK� PRUWDOLW\�
������ ������ DQG� LQFUHDVHV� KRVSLWDOL]DWLRQ� FRVWV� E\� ����� ����
Necrotizing Enterocolitis (NEC) is a gastrointestinal infectious and 
LQÀDPPDWRU\�GLVRUGHU��ZKLFK�LQ�VHYHUH�FDVHV�FDQ�OHDG�WR�ERZHO�
QHFURVLV�DQG�GHDWK���������1(&�DႇHFWV��������RI�(/%:�LQIDQWV��
ZLWK�����PRUWDOLW\�DQG�FRVWV�DQ�HVWLPDWHG����ELOOLRQ�LQ�KHDOWKFDUH�
dollars yearly. (8-10)  Ventilator-associated pneumonia (VAP) 
DFFRXQWV�IRU�XS�WR�������RI�1,&8�GHYLFH�DVVRFLDWHG�LQIHFWLRQV��LV�
associated with secondary bacteremia and chronic lung disease,  
DQG�SURORQJV�KRVSLWDOL]DWLRQ�����������:LWK�WKH�LQFUHDVHG�VXUYLYDO�
of ELBW infants, the incidence of prematurity-associated 
PRUELGLWLHV��DQG�WKHLU�DVVRFLDWHG�FRVWV��DUH�RQ�WKH�ULVH�������7KH�
prevention of infectious morbidities, including L-OS, NEC, and 
VAP, is a clinical priority. 

Infection Risk for ELBW Infants

ELBW infants are at high risk for acquiring L-OS, NEC, and VAP 
as a result of numerous factors.  First, they have an abnormal host 
GHIHQVH�� ZLWK� GH¿FLWV� LQ� ERWK� LQQDWH� DQG� DGDSWLYH� FRPSRQHQWV�
RI�WKH�LPPXQH�V\VWHP��7KH�LPPDWXUH�LPPXQH�V\VWHP�LV�XQDEOH�
WR�PRXQW�DQ�HႇHFWLYH��DSSURSULDWH� UHVSRQVH�DJDLQVW�SDWKRJHQV�
HQFRXQWHUHG�� RIWHQ� UHVXOWLQJ� LQ� XQEULGOHG� LQÀDPPDWLRQ� ZLWK�
subsequent tissue injury. (16-19) 

Second, ELBW infants require multiple invasive catheters and 
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WXEHV� IRU� WKH� SURYLVLRQ� RI� OLIH�VDYLQJ� WKHUDSLHV�� 7KHVH� GHYLFHV�
become portals for pathogen entry. Bacterial colonization of the 
oropharynx and upper respiratory tract increases the risk for VAP, 
while bacterial colonization of the gastrointestinal tract increases 
WKH� ULVN� IRU� ERWK� /�26� DQG�1(&��7KLUG�� (/%:� LQIDQWV� KDYH� DQ�
immature gastrointestinal tract which increases infection risk. 
&OLQLFDO� LQVWDELOLW\� LQ� WKH�¿UVW�GD\V�RI� OLIH�RIWHQ�SUHFOXGHV�HQWHUDO�
IHHGV� IRU�(/%:�LQIDQWV��7KH� ODFN�RI�HQWHUDO�QXWULWLRQ�GXULQJ� WKLV�
critical post-birth period quickly leads to intestinal atrophy, (20) 
which places the infant at risk for feeding intolerance and also 
NEC. Once feeds are initiated, the immature gastrointestinal tract 
makes the tolerance of enteral feeds problematic, and leads to a 
SURORQJHG�WLPH�WR�UHDFK�IXOO�HQWHUDO�IHHGV��7KLV�QHFHVVLWDWHV�WKH�
provision of prolonged parenteral nutrition, via centrally-placed 
venous catheters, factors which increase the risk for L-OS. Also, 
a prolonged time to reach full enteral feeds is linked to a higher 
risk for NEC. (12) Fourth, ELBW infants require a prolonged 
KRVSLWDOL]DWLRQ��W\SLFDOO\�����PRQWKV�DQG�WKHUHIRUH�KDYH�SHUVLVWHQW�
H[SRVXUH� WR� QHRQDWDO� LQWHQVLYH� FDUH� XQLW� �1,&8�� SDWKRJHQV��
Finally, ELBW infants develop an abnormal gastrointestinal 
microbiome (dysbiosis) as a result of exposure to antibiotics, 
delayed enteral nutrition, and immaturity in gastrointestinal 
function including decreased peristalsis, decreased gastric acid 
and enzymatic activity, reduced surface glycoconjugates, and 
decreased intestinal mucus. (1,21,22) Gastro-intestinal pathogens 
can injure the fragile immature intestinal mucosal barrier; an 
initial step in NEC pathogenesis. Also, decreased tight junctions 
between intestinal epithelial cells facilitate bacteria translocation, 
with subsequent L-OS. 

A pathogen-predominant microbiome is an important component 
LQ� WKH� SDWKRJHQHVLV� RI� ERWK� /�26� DQG� 1(&�� ���������������
Interventions that optimize the microbiome and reduce the 
presence of pathogens, in the gastrointestinal tract and the 
oropharynx, may reduce the risk for L-OS, NEC, and VAP for the 
ELBW infant. 

Protection against Infection with Mother’s Own Milk (MOM)

Mother’s milk feedings have been linked to improved health 
outcomes for premature infants, including protection against 
several prematurity-associated morbidities including NEC, L-OS, 
retinopathy of prematurity, chronic lung disease and adverse 
QHXURGHYHORSPHQWDO� RXWFRPHV�� ������������������ � 7KHVH�
KHDOWK�EHQH¿WV�DUH�DWWULEXWHG� WR�D�PXOWLWXGH�RI�SRWHQW�ELRIDFWRUV�
which collectively: provide antimicrobial activity, maintain 
LQWHVWLQDO� LQWHJULW\�� SURYLGH� DQWL�R[LGDQW�� DQWL�LQÀDPPDWRU\� DQG�
immunomodulatory functions, and provide trophic/maturational 
HႇHFWV�RQ�WKH�LQWHVWLQDO�PXFRVD����������%LRIDFWRU�FRQFHQWUDWLRQV�
are highest in the milk expressed by women who deliver the 
OHDVW� PDWXUH� �(/%:�� LQIDQWV�� �������� SDUWLFXODUO\� LQ� HDUO\�
milk (colostrum). However, even beyond the colostral phase, 
concentrations of several immune and trophic biofactors remain 
high in preterm milk (compared to term milk) for many weeks post-
GHOLYHU\�������������,PSRUWDQWO\��PDQ\�RI�WKHVH�SURWHFWLYH�ELRIDFWRUV�
DUH�DOVR�SUHVHQW�LQ�DPQLRWLF�ÀXLG���7KHVH�JHVWDWLRQ�VSHFL¿F�WUHQGV�
in biofactor concentrations suggest that preterm milk has an 
important biological function for facilitating extra-uterine transition 
for the ELBW infant. Preterm milk is therefore uniquely suited to 
FRPSHQVDWH� IRU� WKH� (/%:� LQIDQW¶V� LPPXQRORJLFDO� GH¿FLHQFLHV��
providing protection against infection.  

A Universal Clinical Dilemma:

Early post-birth exposure to mother’s milk may serve as a 
SRWHQWLDO� LPPXQH� WKHUDS\� IRU� WKH� (/%:� LQIDQW�� 8QIRUWXQDWHO\��
enteral exposure post-birth is often delayed for several days due 
to clinical instability. Once the infant is stable, minimal enteral 
feeds are initiated via a nasogastric tube, which bypasses 
the infant’s oropharynx. Oral feeds (breast and/or bottle) are 
typically not introduced until the ELBW infant reaches a corrected 
JHVWDWLRQDO�DJH��&*$��RI�DW� OHDVW����ZHHNV��7KHUHIRUH��ZLWK�RXU�
current standard of care, oropharyngeal exposure to protective 
(milk) biofactors is delayed for up to 10 weeks post-birth, for 
the least mature ELBW infants born as early as 22 weeks 
JHVWDWLRQ��8QIRUWXQDWHO\��PDQ\�PRWKHUV�RI�(/%:�LQIDQWV�EHFRPH�
discouraged with low milk volume and discontinue milk expression 
before the infant is ready to begin oral feeds. In these cases, when 
own mother’s milk is no longer available, and standard formula is 
given instead, the ELBW infant’s oropharynx is never exposed to 
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VHPLQDU�R௺HUV�WKH�EHVW�ZD\�IRU�DQ\RQH�
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risk for, brain injury."
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SURWHFWLYH�ELRIDFWRUV�SRVW�ELUWK��7KLV�GH¿FLW��WKH�GHOD\�RU�FRPSOHWH�
lack of biofactor exposure post-birth for the ELBW infant- has never 
been addressed in neonatal care. In a healthy term pregnancy, 
WKH�IHWXV�UHFHLYHV�FRQWLQXRXV�LQ�XWHUR�H[SRVXUH�WR��DPQLRWLF�ÀXLG��
ELRIDFWRUV�XQWLO� ���FRPSOHWHG�ZHHNV�RI�JHVWDWLRQ�� ,W� LV�SODXVLEOH�
that the delay (or lack) of oropharyngeal exposure to (immune and 
WURSKLF��ELRIDFWRUV�SRVW�ELUWK�PD\�EH�FRQWULEXWLQJ�VLJQL¿FDQWO\� WR�
the pathogenesis of prematurity-associated infectious morbidities. 
Oropharyngeal administration of mother’s own milk, using the 
237�020�DSSURDFK��PD\�VHUYH�DV�D�SRWHQWLDO�QDWXUDO�DOWHUQDWLYH�
WR�SURYLGH�D�FRQWLQXXP�RI�DPQLRWLF�ÀXLG�HႇHFWV�H[�XWHUR� IRU� WKH�
ELBW infant.  

OroPharyngeal Therapy with Mother’s Own Milk (OPT-MOM)
 
7KH�237�020�DSSURDFK�LQYROYHV�D�ULJRURXV�SURWRFRO�RI�IUHTXHQW�
and precise dosing of mother’s own milk, administered via the 
oropharyngeal route, for several weeks until per oral feeds can 
EH�VDIHO\�LQWURGXFHG�IRU�WKH�(/%:�LQIDQW��7KH�JRDO�LV�WR�SURYLGH�
sustained oropharyngeal exposure to protective (immune and 
trophic) milk biofactors, similar to those that are naturally found 
LQ� DPQLRWLF� ÀXLG�� �7UHDWPHQWV�DUH� VWDUWHG� VRRQ�DIWHU� ELUWK�� RQFH�
mother’s colostrum is available, and continued for many weeks 
without interruption.  

6LQFH�237�020� LV� LQWHQGHG� WR�VHUYH�DV�DQ�H[�XWHUR�VXEVWLWXWH�
IRU� ELRIDFWRU�ULFK� DPQLRWLF� ÀXLG� H[SRVXUH�� WKH� SURWRFRO� LQFOXGHV�
the use of colostrum, transitional and mature milk for sustained 
dosing over several weeks post-birth; until the infant reaches 32 
ZHHNV�&*$��7KH�GRVLQJ� LV�SUHFLVH������P/��a���GURSV�� LQ�RUGHU�
to expose the infant to biofactor doses comparable to in-utero 
exposure. For example, based on concentrations of epidermal 
JURZWK� IDFWRU� �(*)��DQG� ODFWRIHUULQ� LQ�KXPDQ�DPQLRWLF�ÀXLG�DQG�
SUHWHUP� PLON�� �������� D� IHWXV� ZHLJKLQJ� ����� JUDPV� ZRXOG� EH�
exposed to 38 ng of EGF  and 172 mcg of lactoferrin daily via 
DPQLRWLF� ÀXLG� �����P/�NJ� IHWDO�ZHLJKW�GD\���([�XWHUR��DQ�(/%:�
infant weighing 1000 grams, would receive a ‘dose’ of 396 ng 
RI� (*)� DQG� ���� PFJ� RI� ODFWRIHUULQ� ZLWK� 237�020� WUHDWPHQWV�
HYHU\���KRXUV������P/�GDLO\���DQG�����QJ�RI�(*)�DQG�����PFJ�RI�
ODFWRIHUULQ�ZLWK�WUHDWPHQWV�HYHU\���KRXUV������P/�GD\���7KXV��237�
MOM can potentially provide higher doses of protective biofactors 
IRU� WKH�(/%:�LQIDQW��ZKR�UHPDLQV� LQ� WKH�SDWKRJHQ�ODGHQ�1,&8��
FRPSDUHG� WR� WKH� VWHULOH� LQ�XWHUR� HQYLURQPHQW� IRU� WKH� IHWXV��7KH�
DPRXQW�RI�PLON�WKDW� LV�QHHGHG�GDLO\�IRU�237�020�WUHDWPHQWV� LV�
PLQLPDO�� OHVV� WKDQ�D� WHDVSRRQ������±�����P/��GHSHQGLQJ�RQ� WKH�
frequency of treatments), therefore even mothers with minimal 
milk volume can easily provide this volume daily. 

OPT-MOM: Potential Mechanisms of Action

Figure 1: OroPharyngeal Therapy with Mother’s Own Milk (OPT-MOM). 
$�VLPSOL¿HG�PRGHO�RI�WKH�SURSRVHG�PHFKDQLVPV�RI�DFWLRQ�IRU�SURWHFWLRQ�DJDLQVW�/DWH�RQVHW�VHSVLV��1(&�DQG�9$3��XVLQJ�WKH�237�020�
approach, based on the known biological functions of milk biofactors.
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7KH�SRWHQWLDO�EHQH¿WV�RI�237�020�DUH�EDVHG�RQ� WKH� IROORZLQJ�
GLVWLQFW�PHFKDQLVPV�� � ���� LPPXQRVWLPXODWRU\�HႇHFWV�RI�F\WRNLQH�
interaction with immune cells within the oropharyngeal-associated 
O\PSKRLG� WLVVXHV� �2)$/7��� ���� SDVVLYH� PXFRVDO� DEVRUSWLRQ� RI�
protective (immune and trophic) biofactors, (3) barrier protection 
DJDLQVW� SDWKRJHQV� LQ� WKH� RURSKDU\Q[�� ���� DQWL�LQÀDPPDWRU\�
SURWHFWLRQ�� ���� ORFDO� DQG� V\VWHPLF� HႇHFWV� RI� ROLJRVDFFKDULGHV��
DQG�����SURWHFWLYH�HႇHFWV�RI�DQWLR[LGDQWV��7KHVH�PHFKDQLVPV�DUH�
detailed elsewhere, (60, 61) but summarized below and in Figure 
1. 
 Biofactors provide protection against L-OS with antimicrobial, 

DQWL�LQÀDPPDWRU\� DQG� LPPXQRPRGXODWRU\� IXQFWLRQV� DQG� WKH�
FUHDWLRQ�RI�D�JDVWURLQWHVWLQDO�PLFURÀRUD�PLOLHX� WKDW�SUHYHQWV� WKH�
proliferation, and translocation of pathogenic organisms. (61) 
7URSKLF�IDFWRUV�SURPRWH�LQWHVWLQDO�PDWXUDWLRQ��ZKLFK�IDFLOLWDWHV�WKH�
tolerance of enteral feeds and thereby indirectly protect against 
L-OS, since central venous catheters can be removed earlier. 

Protection against NEC is attributed to biofactors which promote 
the presence of commensal bacteria; reducing dysbiosis. Also, 
other biofactors provide antimicrobial properties, maintain the 
integrity of the intestinal epithelial barrier, heal areas of intestinal 

Table 1.  Oropharyngeal Administration of Mother’s Milk

x� Oral care/mouth care with colostrum

x� Oral swabbing with colostrum

x� Buccal swabbing with colostrum

x� Oral colostrum

x� Oropharyngeal colostrum (OC)

x� Mouth feeds with colostrum

x� 2UDO�LPPXQH�WKHUDS\��2,7��ZLWK�FRORVWUXP

x� Colostrum oral care (COC)

x� Oral human milk swabbing

x� Buccal administration of colostrum

x� Oral colostrum priming (OCP)

x� Colostrum swabbing

x� 2URSKDU\QJHDO�7KHUDS\�ZLWK�0RWKHU¶V�2ZQ�0LON��237�020�

x� Administración de calostro orofaríngeo
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LQMXU\�� GHFUHDVH� LQÀDPPDWLRQ�� SURYLGH� DQWL�R[LGDQW� SURWHFWLRQ��
promote intestinal maturation and regulate the ELBW infant’s 
immune response. (60)   

��3URWHFWLRQ�DJDLQVW�9$3�LV�DႇRUGHG�E\�KXPDQ�PLON�ROLJRVDFFKDULGHV��
secretory immunoglobulin A (sIgA) and lactoferrin, among others. 
Oligosaccharides and secretory IgA provide barrier protection 
and inhibit the adhesion of respiratory pathogens to epithelial 
FHOO�VXUIDFH�UHFHSWRUV�LQ�WKH�PXFRVD�RI�WKH�RURSKDU\Q[��7KLV�PD\�
lessen the ability of the pathogens to colonize the upper respiratory 
tract where they could lead to subsequent VAP. Lactoferrin and 
ROLJRVDFFKDULGHV� DOVR� SURYLGH� DQWLPLFURELDO�� DQWL�LQÀDPPDWRU\�
and mucosal healing properties (60,61) which serve to protect 
against VAP. 

:LWK� 237�020�� WKH� LQWHUDFWLRQ� RI� �PLON�� F\WRNLQHV� ZLWK�
immune cells within lymphoid tissues may provide systemic 
LPPXQRVWLPXODWRU\� HႇHFWV� DQG� DQWL�LQÀDPPDWRU\� SURWHFWLRQ��
Mucosal absorption of immune biofactors, such as lactoferrin, may 
provide systemic protection against infection, while absorption of 
trophic factors (e.g., EGF), may accelerate intestinal maturation. 
Oligosaccharides may also be absorbed mucosally with systemic 
HႇHFWV� RU�PD\� WUDYHO� WR� WKH� JXW�� HQKDQFLQJ� WKH�PLFURELRWD� DQG�
decreasing the risk for intestinal injury.  (60,61) Oligosaccharides, 
sIgA, and lactoferrin, prevent pathogen attachment to the 
oropharyngeal and intestinal mucosa, providing protection against 
VAP, L-OS, and NEC. Figure 1 depicts the proposed mechanisms 
of action for protection against L-OS, NEC, and VAP, using the 
237�020�DSSURDFK��EDVHG�RQ�WKH�NQRZQ�ELRORJLFDO�IXQFWLRQV�RI�
milk biofactors. 

Current Evidence to Support the OPT-MOM Approach

7KH� FRQFHSW� RI� XVLQJ� RURSKDU\QJHDO� DGPLQLVWUDWLRQ� RI�PRWKHU¶V�
colostrum as a potential immune therapy for ELBW infants was 
¿UVW�LQWURGXFHG�LQWR�WKH�PHGLFDO�OLWHUDWXUH�LQ������������)ROORZLQJ�
WKH�SXEOLFDWLRQ�RI� WKLV� LQLWLDO� ³WKHRU\�SDSHU�´� WZR�SLORW�VWXGLHV�����
63 established feasibility, and results from a small randomized 
FRQWUROOHG� WULDO� �5&7�� ����� ZHUH� VXJJHVWLYH� RI� SRVVLEOH�
LPPXQRVWLPXODWRU\� HႇHFWV�� ,QIDQWV�ZKR� UHFHLYHG� RURSKDU\QJHDO�
(own mother’s) colostrum, were found to have higher 
concentrations of urinary lactoferrin, compared to placebo-treated 
LQIDQWV�� $� FOLQLFDOO\� UHOHYDQW� ODUJH� HႇHFW� VL]H� ������� ZDV� QRWHG�
for urinary lactoferrin in treated infants, suggesting that results 
PD\�KDYH� UHDFKHG� VWDWLVWLFDO� VLJQL¿FDQFH�ZLWK� D� ODUJHU� VDPSOH��
7KH�PRVW�FRPSHOOLQJ�¿QGLQJ�ZDV�WKDW�WUHDWHG�LQIDQWV�UHDFKHG�IXOO�
HQWHUDO� IHHGLQJV� ����� P/�NJ�GD\�� RQ� DYHUDJH� WHQ� GD\V� HDUOLHU�
������������YV�������������S �������FRPSDUHG�WR�FRQWUROV�������7KH�
intervention was feasible and well-tolerated by all enrolled infants. 
Infants were noted to begin sucking on the breathing tube when 
the drops were being administered. 

6LQFH� WKHVH� LQLWLDO� VWXGLHV� ZHUH� ¿UVW� SXEOLVKHG�� VHYHUDO�
UHVHDUFKHUV� KDYH� HYDOXDWHG� WKH� EHQH¿WV� RI� RURSKDU\QJHDO�
mother’s milk for premature infants; particularly with the very low 
ELUWK�ZHLJKW��9/%:��%:�����J��DQG�(/%:�SRSXODWLRQ���$OWKRXJK�
variable terminology has been used to describe ‘oropharyngeal 
DGPLQLVWUDWLRQ�RI�PRWKHU¶V�PLON¶��VHH�7DEOH����LQFOXGLQJ�µRUDO�LPPXQH�
therapy’ the concept is the same; placing drops of mother’s milk 
RQWR�WKH�LQIDQW¶V�RUDO�PXFRVD�LQ�HႇRUWV�WR�SURYLGH�HDUO\�SRVWQDWDO�
PRGXODWLRQ� RI� WKH� LPPXQH� V\VWHP�� 7R� GDWH�� WKH� RURSKDU\QJHDO�

administration of mother’s milk has been associated with many 
EHQH¿WV� IRU� WKH� UHFLSLHQW� SUHWHUP� LQIDQW�� LQFOXGLQJ�� � HQKDQFHG�
immune status (higher concentrations of serum IgA, (66) salivary 
V,J$��������XULQDU\�V,J$��������VDOLYDU\�ODFWRIHUULQ��������DQG�XULQDU\�
ODFWRIHUULQ������ UHGXFHG� LQÀDPPDWLRQ� � �ORZHU� FRQFHQWUDWLRQV� RI�
VDOLYDU\� ,/��� DQG�7*)ȕ��� DQG� DOVR� XULQDU\� ,/��ȕ��� ����� D� ORZHU�
ULVN�IRU�FOLQLFDO�VHSVLV�����������HQKDQFHG�RUDO�PLFURELRWD����������
HQKDQFHG�EUHDVWIHHGLQJ�RXWFRPHV�� ����� LPSURYHG�JURZWK�� ���D�
reduced time to achieve full enteral feedings (67,69,70) and full 
per oral feedings, (69) and a reduced  length of hospital stay. (69) 

More recent work suggests that this intervention may also 
EH� EHQH¿FLDO� IRU� WHUP� LQIDQWV� ZKR� DUH� XQDEOH� WR� IHHG� RUDOO\��
including infants with cardiac disease, congenital diaphragmatic 
hernia, omphalocele, gastrointestinal anomalies (including 
gastroschisis) and also infants who are recovering from surgery. 
�������� � � 3RWHQWLDO� PDWHUQDO� EHQH¿WV� KDYH� DOVR� EHHQ� UHSRUWHG��
����������� (YLGHQFH� VXJJHVWV� WKDW� PRWKHUV� ZKR� SURYLGH� PLON�
for oropharyngeal administration, may be more motivated to 
continue milk expression (‘pumping’); thus maintaining lactation 
during their infant’s hospitalization, even while the infant is not 
DEOH� WR� IHHG�HQWHUDOO\�� �����$OVR�� WKH�SURYLVLRQ�RI�RURSKDU\QJHDO�
colostrum has been linked to sustained mother’s milk feedings, 
for VLBW infants at six weeks of age and through discharge from 
WKH�QHRQDWDO�LQWHQVLYH�FDUH�XQLW�����7KLV�VXJJHVWV�WKDW�SURYLGLQJ�
milk for oropharyngeal administration to their preterm infant may 
be a strong motivating factor for mothers to continue pumping, 
resulting in more ‘doses’ of milk for the preterm infant, during the 
¿UVW�ZHHNV�RI�OLIH��

Discussion and Clinical Implications

In published reports, the oropharyngeal administration of mother’s 
PLON� LV� GHVFULEHG� XVLQJ� YDULDEOH� WHUPLQRORJ\� �VHH� 7DEOH� ��� \HW�
the underlying premise is the same: placing drops of mother’s 
milk onto the infant’s oral mucosa so that (milk) biofactors may 
provide immunomodulation.  While prior studies focused on the 
XVH�RI�HDUO\�PLON��FRORVWUXP��IRU�D�EULHI����KRXU�WUHDWPHQW�SHULRG�
for infants who were ‘nil per os’, a paradigm shift has occurred 
and clinicians are now utilizing oropharyngeal administration of 
mother’ own milk (inclusive of early, transitional and mature milk) 
for longer treatment periods; up to day of life 7. Yet, it is unlikely that 
EULHI�WUHDWPHQW�SHULRGV������GD\V��ZLOO�KDYH�D�VLJQL¿FDQW�LPSDFW�RQ�
LPSRUWDQW�FOLQLFDO�RXWFRPHV�VXFK�DV�1(&��7KH�ODWHVW�WHUPLQRORJ\�
�237�020��LPSOLHV�WKH�SULRULWL]HG�XVH�RI�RURSKDU\QJHDO�PRWKHU¶V�
milk, as a potent immunomodulatory therapy over several weeks 
SRVW�ELUWK�� ,Q� WKLV� PDQQHU�� 237�020� VHUYHV� DV� DQ� DGMXQFW� WR�
nasogastric-tube-feedings and as a natural substitute for amniotic 
ÀXLG� �RURSKDU\QJHDO�� H[SRVXUH� XQWLO� SHU� RUDO� IHHGV� �YLD� EUHDVW�
and/or bottle) can be safely introduced for the ELBW infant.  A 
PXOWL�FHQWHU�5&7�LV�XQGHUZD\��IXQGHG�E\�WKH�*HUEHU�)RXQGDWLRQ���
XWLOL]LQJ� WKH� 237�020� DSSURDFK� DQG� HYDOXDWLQJ� LWV� LPSDFW� RQ�
clinical outcomes for recipient ELBW infants.  (61)

Current evidence suggests that oropharyngeal administration of 
PRWKHU¶V�RZQ�PLON�FDQ�EH�EHQH¿FLDO�DQG�ZLWKRXW�DGYHUVH�HႇHFWV�
IRU�UHFLSLHQW�LQIDQWV��+RZHYHU��VDIHW\�DQG�HႈFDF\�KDYH�QRW�EHHQ�
¿UPO\� HVWDEOLVKHG� LQ� DQ� DGHTXDWHO\�SRZHUHG� 5&7�� 7R� GDWH��
published studies are primarily retrospective in design, utilized 
very small samples, and were not powered to look at clinical 
RXWFRPHV��$OVR��WKH�WUHDWPHQW�SHULRGV�ZHUH�EULHI��UDQJLQJ�IURP����
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hours to 7 days post-birth. An important consideration is that the 
LPPXQH�EHQH¿WV�GLG�QRW�DOZD\V�SHUVLVW�RQFH�WKH�WUHDWPHQWV�ZHUH�
stopped. 

,Q� D� UHFHQW� VWXG\�� HYHQ� ZLWK� D� WUHDWPHQW� SHULRG� RI� �� GD\V� RI�
RURSKDU\QJHDO�PLON�DGPLQLVWUDWLRQ��WKH�LPPXQH�HႇHFWV�WKDW�ZHUH�
noted at one week of life for treated infants, were not sustained 
ZKHQ�PHDVXUHG�DW�WZR�ZHHNV�RI�OLIH�������7KH�DXWKRUV�VSHFXODWH�
WKDW� WKH� ODFN�RI�HႇHFW�RQ�FOLQLFDO�RXWFRPHV�PD\�KDYH�EHHQ�GXH�
WR�WKH�VKRUW���GD\�GXUDWLRQ�RI�WKH�WUHDWPHQW�SURWRFRO�DQG�WKDW�WKH�
LPPXQH�EHQH¿WV��KLJKHU�FRQFHQWUDWLRQV�RI�VDOLYDU\�V,J$��PD\�KDYH�
EHHQ�VXVWDLQHG�ZLWK�ORQJHU�GXUDWLRQ�RI�WKH�WUHDWPHQW�SURWRFRO�����
In another recently published study, 68 the investigators suggest 
WKDW�D�EULHI����KRXU�WUHDWPHQW�SHULRG�PD\�KDYH�OLPLWHG�HႇHFWV�RQ�
oral microbiota or clinical outcomes such as NEC, L-OS VAP, and 
chronic lung disease. In a third recent study, the authors suggest 
WKDW�PRUH�UHVHDUFK�LV�QHHGHG�WR�GHWHUPLQH�LI�WKH�LPPXQH�HႇHFWV�
are passive and therefore treatments should be continued and 
if the intervention results in temporary or sustained changes. 
���,Q�D�IRXUWK�DQG�PRVW�UHFHQW�VWXG\��D�SODFHER�FRQWUROOHG�5&7�
�Q ��� 9/%:� LQIDQWV��� VDOLYDU\� ,J$� ZDV� VLJQL¿FDQWO\� LQFUHDVHG�
from baseline levels in treated infants after 7 consecutive days of 
WUHDWPHQW������P/�HYHU\���KRXUV�[���GD\V���FRPSDUHG�WR�SODFHER�
FRQWUROV� �S ������ EXW� WKHVH� GLႇHUHQFHV� ZHUH� QRW� VXVWDLQHG��
ZKHQ�PHDVXUHG����GD\V�DIWHU�WKH�WUHDWPHQWV�ZHUH�GLVFRQWLQXHG��
67 Findings from these four recent studies suggest that an 
uninterrupted regimen of sustained and prolonged oropharyngeal 
exposure to protective milk biofactors, until oral feeds of mother’s 
milk are introduced, is more likely to provide sustained immune 
EHQH¿WV�DQG�LPSDFW�FOLQLFDO�RXWFRPHV��

$�VLJQL¿FDQW�OLPLWDWLRQV�WR�SXEOLVKHG�UHVHDUFK�LV�WKH�ZLGH�YDULDELOLW\�
in methodologies for the dose administered (ranging from 0.1 mL 
to 1.0 mL), frequency of treatments (every 2 to every 6 hours, 
also on an ‘as needed’ basis), duration of treatment (from 2 to 7 
days), use of a syringe versus a cotton or foam swab, and the use 
RI� IUHVK�YHUVXV�IUR]HQ�PLON��7KH�SHUFHQW�RI� µSODQQHG�WUHDWPHQWV¶�
that were actually given is typically not reported, except for four 
VWXGLHV����������������$OVR��WKH�SURFHGXUH�IRU�SUHSDUDWLRQ�RI�WKH�
‘dose’ (ideally in a sterile manner) is usually not described. 

,Q� WKH� PDMRULW\� RI� SXEOLVKHG� VWXGLHV� ������ ��� RXW� RI� �����
sterile syringes were utilized to administer the treatments. 
�������������������� 6LQFH� 237�020� LV� LQWHQGHG� DV� DQ� RUDO�
immune therapy, the milk should be treated as a ‘medication’ 
with a precise volume drawn up and administered with a sterile 
syringe. In this manner, appropriate doses of immune and trophic 
biofactors can be administered consistently with every treatment; 
DV�GHVFULEHG� LQ�SULRU�VHFWLRQV��7KH�XVH�RI�D�VZDE�WR�DGPLQLVWHU�
the milk does not provide a precise dose and is not an evidence-
based approach. A cotton swab tends to absorb the majority of 
the milk, while a (low absorbency) foam swab will not hold and 
transfer an appropriate amount of milk to the mucosa, because 
RI� LWV� ORZ� DEVRUEHQF\�� 7ZR� SXEOLVKHG� VWXGLHV� XWLOL]HG� VZDEV�

for the oropharyngeal administration of milk. One study was a 
feasibility pilot; 63 therefore, the impact of the intervention on 
immune markers and clinical outcomes for treated infants was not 
measured. In the second study which utilized swabs, the immune 
HႇHFWV�RI�WKH�LQWHUYHQWLRQ�ZHUH�QRW�VXVWDLQHG�RQH�ZHHN�DIWHU�WKH�
SURWRFRO�ZDV�FRPSOHWHG��������

$�UHFHQWO\�SXEOLVKHG�VWXG\�GH¿QHV�RURSKDU\QJHDO�DGPLQLVWUDWLRQ�
of colostrum as placing a small amount of colostrum directly onto 
the oropharyngeal mucosa with a sterile syringe for absorption 
������7KH�237�020�DSSURDFK�LQFRUSRUDWHV�WKLV�WHFKQLTXH��DQG�
the use of a syringe facilitates the provision of a consistent dose 
RI�ELRIDFWRUV��ZLWK�HYHU\�WUHDWPHQW��VR�WKDW�EHQH¿FLDO�HႇHFWV�DUH�
VXVWDLQHG�� 7KH� SUHSDUDWLRQ� RI� D� EDWFK� RI� V\ULQJHV� XVLQJ� VWHULOH�
WHFKQLTXH��IRU�D����KRXU�SHULRG�RI�WUHDWPHQWV��ZLOO�SURPRWH�SDWLHQW�
safety. 

)RU�237�020��WKH�XVH�RI�IUHVK�RZQ�PRWKHU¶V�PLON��DGPLQLVWHUHG�
in the order that it was expressed, is the best approach. 
7KHUHIRUH�� WKH� LQIDQW� VKRXOG� UHFHLYH� WKH� FRORVWUXP� ¿UVW�� ZLWK�
gradual progression to mature milk. In this manner, the ELBW 
LQIDQW�ZLOO�EHQH¿W�IURP�WKH�QDWXUDO�WUDQVLWLRQ�RI�WKH�PLON��ZKLFK�LV�
EHLQJ�DGPLQLVWHUHG�RURSKDU\QJHDOO\��DQG�UHFHLYH�LPPXQH�EHQH¿WV�
similar to those that a breastfed infant would receive. 

7KH�XVH�RI�GRQRU�PLON� IRU�RURSKDU\QJHDO�DGPLQLVWUDWLRQ�KDV�QRW�
been clinically investigated. Importantly, the pasteurization process 
destroys many immune biofactors or reduces their antimicrobial 
IXQFWLRQV��)RU�H[DPSOH��ODFWRIHUULQ�LV�UHGXFHG�E\�����������:KLOH�
GRQRU�PLON�LV�KLJKO\�EHQH¿FLDO�IRU�(/%:�LQIDQWV��WKHLU�RZQ�PRWKHU¶V�
milk should be prioritized for oropharyngeal administration. When 
only a small amount of mother’s milk is available post-birth, the 
donor milk should be used for enteral feeds and the mother’s own 
milk for oropharyngeal administration. 

As with any intervention, patient safety and infection control must 
EH�SULRULWL]HG��7KHUH�KDYH�EHHQ�DQHFGRWDO�UHSRUWV�RI�VRPH�FHQWHUV�
DGPLQLVWHULQJ�IRUWL¿HG�EUHDVWPLON�RURSKDU\QJHDOO\�WR�(/%:�LQIDQWV���
7KH� LQIDQW¶V� QXUVH� FROOHFWV� WKH� µGRVH¶� RI�PLON� IRU� RURSKDU\QJHDO�
administration at the point of care; when the infant’s enteral feeding 
is due. A small volume of milk is collected (with a syringe or swab) 
IURP�WKH�DOLTXRW�RI�IRUWL¿HG�PLON�WKDW�KDV�EHHQ�UHIULJHUDWHG�DQG�LV�
LQWHQGHG�IRU�WKH�LQIDQW¶V�HQWHUDO�IHHGV��7KLV�SURFHGXUH�LV�UHSHDWHG�
every time an enteral feed is administered; between 8 to 12 times 
SHU�GD\��GHSHQGLQJ�RQ�WKH�IHHGLQJ�VFKHGXOH��7KLV�SUDFWLFH�UDLVHV�
several safety concerns. Repeatedly dipping syringes or swabs, 
into a container of milk, can potentially contaminate the milk with 
1,&8�SDWKRJHQV��SODFLQJ�WKH�LQIDQW�DW�ULVN�IRU�LQIHFWLRQ��$�UHFHQW�
UHYLHZ������VKRZHG�WKDW�XS�WR�����RI�PLON�VDPSOHV�LQ�WKH�1,&8�
are contaminated with potential pathogens, (77,78) with the most 
common organisms being Coagulase- negative Staphylococci, 
6WDSK\ORFRFFXV�$XUHXV��DQG�(QWHUREDFWHULDFHDH�������7KHUHIRUH�
preventing contamination of mother’s milk must be a clinical 
priority. Another concern is that the milk which is refrigerated in 

28 week infant at 1000g is at or above 95%. 
Even in my  short career, which began in 1998 
in terms of  Pediatrics, and then 2001 in 
Neonatology, our approach in terms of 
comfort with the smallest infants, has eased 
greatly.  What inspired this post, though, was 
a series of  newspaper clippings from 1986 
and 1991 that  made me take a moment to 
look up at the sky  and mutter “huh.”  When 
you take a trip down memory  lane and read 
these posts, I  think you will agree we have 
come a LONG way, and (in truth), in a very 
short period of time.

This unit was built  with 3.5 million dollars.  
Imagine how far that would go now. The unit 
had a capacity  of  18 beds, but opened with 
only  12 and a nursing staff  of  60 (compare 
that to 150 now!). They couldn’t  open more 
beds due to the lack of  available nurses 
with sufficient skills.

My  favorite comment to provide some 
perspective was that 5 to 10 years before 
this time, the estimated survival for infants 
under 1000g was 15%!

Have we ever come a long way  in 
family-centred care. Can you imagine 
having a baby  born now at 695g whose 
family  wouldn’t get to hold them till almost 
3.5 months of  age?!  That is what happened 
in the case described in this article.

Did you know the old unit had 19 beds (was 
originally  9 babies), and expanded to 27 at 
this time?

It cost 3.1 million to build this unit.

The long and the short of  it is that,  yes, things 
are busy, and in fact, busier than they  have 
ever been. Do not lose sight, however, 
wherever your practice is that you are part of 
a story  for the ages. Things that were once 
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“My favorite comment to 

provide some perspective 

was that 5 to 10 years 

before this time, the 

estimated survival for 

infants under 1000g was 

15%!”

1991 – Opening of the New Intermediate Care Nursery

The National Perinatal Association (NPA) is an interdisciplinary organization that gives voice to the needs 
of parents, babies and families and all those interested in their health and wellbeing.  Within NPA, parents 
and professionals work together to create positive change in perinatal care through education, parent 
programs, professional guidelines and events.

www.nationalperinatal.org
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WKH�1,&8�DQG�VHW�DVLGH�IRU�HQWHUDO�IHHGV�LV�W\SLFDOO\�IRUWL¿HG��7KHUH�
LV�QR�HYLGHQFH�WR�VXSSRUW�WKH�VDIHW\�RI�DGPLQLVWHULQJ�IRUWL¿HG�PLON�
via the oropharyngeal route to ELBW infants <32 weeks CGA. 
$OVR� WKH� SUHVHQFH� RI� LURQ�HQULFKHG� IRUWL¿HU� LQ� RURSKDU\JHDOO\�
DGPLQLVWHUHG� PRWKHU¶V� PLON� UHGXFHV� WKH� LPPXQH� EHQH¿WV� RI�
the intervention. For example, lactoferrin is a potent biofactor 
ZLWK� DQWL�PLFURELDO�� DQWL�LQÀDPPDWRU\� DQG� LPPXQRPRGXODWRU\�
HႇHFWV��,W� LV�SURWHFWLYH�DJDLQVW�/�26�DQG�1(&����������DQG�PD\�
also be protective against VAP, because of its ability to prevent 
the attachment of pathogens to the oropharyngeal mucosa. 
Lactoferrin’s antimicrobial properties are highly dependent on 
LWV�DELOLW\�WR�FRPSHWH�ZLWK�EDFWHULD�IRU�LURQ�ELQGLQJ�VLWHV��7KH�XVH�
RI�DQ�LURQ�HQULFKHG�IRUWL¿HU�UHGXFHV�ODFWRIHUULQ¶V�ELRDFWLYLW\�VLQFH�
LURQ�VDWXUDWHG� ODFWRIHUULQ� KDV� VLJQL¿FDQWO\� UHGXFHG� DQWLPLFURELDO�
DFWLYLW\�� �������� /DFWRIHUULQ� FRQFHQWUDWLRQV� DUH� VLJQL¿FDQWO\�
higher in the milk expressed by women who deliver prematurely, 
FRPSDUHG� WR� PLON� IURP� PRWKHUV� ZKR� GHOLYHU� DW� WHUP�� ��������
7KHUHIRUH�LW�LV�LPSRUWDQW�WR�SUHVHUYH�WKH�SRWHQW�LPPXQH�SURSHUWLHV�
RI� ODFWRIHUULQ�� E\� XVLQJ� RQO\� XQIRUWL¿HG� PLON� IRU� RURSKDU\QJHDO�
DGPLQLVWUDWLRQ�DQG�WKH�237�020�SURFHGXUH��

$GPLVVLRQ�UDWHV�WR�WKH�1,&8��IRU�DOO�ELUWK�ZHLJKW�FDWHJRULHV��KDYH�
LQFUHDVHG�LQ�WKH�8�6��IURP������SHU������OLYH�ELUWKV�LQ������WR������
SHU������OLYH�ELUWKV�LQ�������UHODWLYH�UDWH������������&,������������
>3�������@�����:KLOH�237�020�LV�SULPDULO\�LQWHQGHG�IRU�WKH�(/%:�
SRSXODWLRQ�� LW� PD\� EH� YHU\� EHQH¿FLDO� IRU� DOO� 1,&8� LQIDQWV� ZKR�
are unable to feed orally, including VLBW infants,  late-preterm 
infants, and term infants who are unable to breastfeed.

Conclusions

7KH�ODFN�RI�RURSKDU\QJHDO�H[SRVXUH�WR�DPQLRWLF�ÀXLG�ELRIDFWRUV��
which provide immune protection throughout the last trimester 
of pregnancy, may increase the risk for prematurity-associated 
LQIHFWLRXV� PRUELGLWLHV� IRU� WKH� (/%:� LQIDQW�� 7KLV� GH¿FLW� PD\�
EH� FRUUHFWHG� E\� XWLOL]LQJ� WKH� 237�020� DSSURDFK�� D� QDWXUDO�
DOWHUQDWLYH� WR�PLPLF� WKH�SURWHFWLYH�HႇHFWV�RI�DPQLRWLF�ÀXLG��XQWLO�
oral feeds can be safely introduced. As a potential adjunctive 
LPPXQH� WKHUDS\�� 237�020� UHTXLUHV� IUHTXHQW� DQG� VXVWDLQHG�
treatments administered over several weeks post-birth, with 
SUHFLVH� GRVLQJ� RI� PRWKHU¶V� PLON�� 7KLV� XQLQWHUUXSWHG� SURWRFRO� LV�
PRUH� OLNHO\� WR� OHDG� WR� VXVWDLQHG� LPPXQH� EHQH¿WV� DQG� SRVLWLYH�
health outcomes, for recipient preterm infants, compared to 
shorter protocols.  However, more research is needed, with a 
consistent methodology, in well-designed, adequately- powered 
VDIHW\�DQG�HႈFDF\�5&7V��7R�SURPRWH�SDWLHQW�VDIHW\��VWULFW�LQIHFWLRQ�
control must be a priority when administering oropharyngeal milk 
WR�LQIDQWV�LQ�WKH�1,&8��HVSHFLDOO\�ZKHQ�SURYLGLQJ�WKLV�LQWHUYHQWLRQ�
to extremely premature infants. 
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