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Abstract

Congenital Cardiac malformations and their repair are fraught with challenges. The
complexity of care and issues thereof need multiple teams and coordinated care at
the bedside. The frail infants and their well-being hangs by a very fragile balance in
which breast milk and the stem cells therein have a more profound effect, heretofore
unrecognized and less studied. Nestin positive stem cells in human breast milk and
the phenomenon of microchimerism form foundational support for the immune effects
after cardiopulmonary bypass for open heart surgery in those babies in whom early
enteral nutrition with human breast milk is practiced in institutionalized manner as
a care protocol. In a brief systematic review of literature (pubmed), we report the
absence of any such study. The benefits of this culturally acceptable and low cost
effective strategy goes a long way in improving outcomes in resource poor settings

and high volume centres.
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Mini review

Young infants and newborn babies born with cardiac malformations
have to undergo complex cardiac surgery with cardiopulmonary bypass
in order to survive. The developmental stage of immune function in
these cachectic infants and the cytokine and inflammatory storm that
ensues after prolonged cardiopulmonary bypass, predisposes them
to sepsis syndrome and multiorgan dysfunction in the immediate
postoperative period as well as in the short term.!?

In resource constrained and high volume settings, it literally
translates to (ab) use of highly toxic antibiotics like colistin, high-
dose carbapenems and others (like capsofungin, ulinastatin etc).?
The postoperative morbidity and mortality due to infections become
unacceptably high besides fostering multidrug resistance amongst
bugs. In such circumstances, the role of enteral nutrition is being
studied and has shown beneficial effects even in the critical care
settings.* The nutrition support has now become a key component
in the postoperative care of these critically ill patients. This led us
to review the metabolic and inflammatory burst induced by cardiac
surgery.” However, the role and function of human (breast) milk as
a whole some stem cell source in infants after open heart surgery or
after cardiopulmonary bypass has not been studied yet.

The advance in the research on uniqueness of the human milk
for each mother-baby dyad has highlighted the cellular profile and
immunological function of the tissue. Breast milk is now understood to
be a “live” liquid tissue transfer. It’s quality and quantity is modulated
by various determinant factors including specific needs of the specific
baby (viz. gestation, gender, infection status etc). For example, if the
preterm baby is predisposed to infection, the immune profile of breast
milk of the mother of the baby has more leucocytes/ lymphocytes. At
other times, it has a different constitution including micro and macro
nutrients.

The characterisation of stem cells in human milk has been a recent
endeavour.® They were initially reported by a team of scientists in
2007 as nestin positive stem cells in mother’s milk of term infants.’

According to these investigators, they exhibit characteristics of
pleuripotent stem cells (like hESC: hBSC) with no predetermined
destination organogenesis. It is hypothesised that following ingestion,
breast milk stem cells promote tissue homeostasis and regeneration
anywhere in the infant’s body, including the brain.*"' Breastfeeding
allows maternal leukocytes to habitate the infant’s body in a process
known as microchimerism.'? This mechanism prompted search for
similar actions of breast milk stem cells. Mouse models demonstrated
that the ingested breast milk stem cells survive the gastrointestinal
tract and spread throughout the body where they are then found as
differentiated cells within different organs of the mouse pup.' It is
now understood that breast milk ingestion in early infancy during
periods of critical sickness can decrease disease later in life (clear
mechanistic linkages do not exist). These mechanisms are explained
through bioactive breast milk stem cells and components forming the
metobolomics-microbiomics link in the native immune development
of the newly born. These (linking ring) facilitate the replenishment
and restoration of damaged tissues.'*!® These findings could be
particularly important for cardiac infants, whose vulnerabilities make
their needs particularly great.

Infants and neonates undergoing cardiac surgery experience
a complex systemic inflammatory response syndrome’® (literally
an inflammatory storm), which manifests as pyrexia, tachycardia,
leukocytosis, hypotension, edema, and organ failure. It also tips the
developing immature immune system into a Th2 response (antibody
dominant) in the early postoperative phase. The surgical tissue
handling, exposure to foreign surfaces, nonpulsatile circulation,
ischemia -reperfusion injury and under nutrition/cachexia are
all triggers for the inflammatory storm in the fragile young baby
undergoing open heart surgery under cardiopulmonary bypass with
aortic crossclamp.

In recent years, there has been interest in Early Enteral nutrition
(using breast milk) soon after cardiac surgery in very young infants.'®
The practise of prolonged fasting or total parenteral nutrition for
the immediate postoperative period or till the sternum is closed is

”IIII Submit Manuscript | http://medcraveonline.com

J Stem Cell Res Ther. 2018;4(4):92—93.

92

© 2018 Menon et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which
BY NC

permits unrestricted use, distribution, and build upon your work non-commercially.


https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.15406/jsrt.2018.04.00120&domain=pdf

Review and report of the role of Breast Milk Stem Cell in balancing immunomodulation after cardio

pulmonary bypass

undergoing a change in practise to early introduction of expressed
human milk (before surgery or soon after by the mother) and escalation
of feed volume to meet caloric and metabolic requirements. This has
resulted in no significant increase in postoperative complications
(chylothorax, aspiration pneumonia, dyselectrolytemia) and even
infection rates have reduced. The leukocyte count and period of
ICU and hospital stay has significantly reduced. The duration of
mechanical ventilation, length of ICU stay (LOIS), length of hospital
stay (LOHS), infection rate, and mortality rate were lower in the
intervention group (early breast milk feeding group) compared to
the control group. The IL-10 (antiinflammatory) and other cytokine
profile of the mother’s milk provide a balancing immunomodulation
for the baby. It has also been observed that (personal observation) that
the monocyte counts and neutrophil percentages normalise in these
infants soon after initiation of breast milk feeding in the post (cardiac)
operative phase.

In a systematic review* published this year, studies on protocols
of hypocaloric feeding or amount of macronutrients in critical
illness with special focus on adult patients after cardiac surgery, no
sufficiently designed, adequately powered, randomized controlled
trials investigating the effect of nutritional therapy in cardiac patients
after surgery were available. In resource constrained settings with
high volumes of this cohort of infants, a systematic enquiry into this
domain of benefits of human milk feeding would be a paradigm shift,
second to no other.
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