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Primary. determinant: of
development = PLACE

ENVIRONMENT ADAPTATION == EXPERIENCE ™> REPRODUCTIVE FITNESS
BABY MOTHER

ecology
/1 koledty), & wolody/ 4

The branch of biology that deals with the relations of
organisms to one another and to their physical surroundings.

(from Greek: oikog, "house"”, or "environment"; -Aoyia, "study of")

IMMEDIATE KMC STUDY (iKMC)
KMC as a tool for stabilization of the
preterm infant immediately after birth:
research protocols of a multi-center and
multi-country study.

Dr Nils'Bergman
MB ChB, DCH, MPH, MD

Cape Town, RSA

Y i=medliately after birth:
r'esear'ch pr‘o‘rocols of a multi-center and
multi-country study.

UNDERLYING
SCIENTIFIC
RATIONALE

The Neuroscien@of Birth & Breastfeedln

The DNA === The Brain =
EPIGENETICS NEURODEVELOPMENT EVOLUTIONARY BIOLOGY

SKIN-TO-SKIN CONTACT

The mofher' is The environment




The Neuroscience of Birth & Breastfeeding

The DNA === The Brajn ===} Behaviour
EPIGENETICS NEURODEVELOPMENT EVOLUTIONARY BIOLOGY

ENVIROI MENT ADAPTATION === EXPERIENCE® > REPRODUCTI .. FITNESS

The mother is V environment

NURTURESCIENCE

3! primary occupations:
BABY MOTHER
BONDING ﬁ Sensitization

BREASTFEEDING

SLEEPING
CONNECTING

RESILIENCE
(= STRESS RESISTANCE)

“capacity to maintain healthy
emotiional functioning in the after-
maith of stiressiiul experiences”
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NURTURESCIENCE

Genome ===  Copnectome ——) Behaviour
EPIGENETICS NEURODEVELOPMENT EVOLUTIONARY BIOLOGY

ENVIRONMENT ADAPTATION === EXPERIENCE ™ REPRODUCTIVE FITNESS

BABY MOTHER
BIRTH Reguluflon <5 Sensﬁlzn‘rlon

BEYOND l BREASTFEEDING l
Feed > Sleep Cycling
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"NEUROCEPTION"
— nheural process that
evaluates risk
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Porges >
same neural circuitry,
adapted fo circumstance
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Early Experience and the Development of Stress
Reactivity and Regulation in Children (Gunnar 2010)
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NURTURESCIENCE

Genome ===  (Copnectome E——) Behaviour
EPIGENETICS NEURODEVELOPMENT EVOLUTIONARY BIOLOGY

ENVIRONMENT ADAPTATION === EXPERIENCE = REPRODUCTIVE FITNESS
"X SEPARATION

Toxic stress
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CAREGIVING
Regulatory and Buffering SYSTEM

WHY IS EARLY MATERNAL SEPARATION STRESSFULY
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NURTURESCIENCE

Genome ===  (Copnectome E——) Behaviour
EPIGENETICS NEURODEVELOPMENT EVOLUTIONARY BIOLOGY

ENVIRONMENT ADAPTATION === EXPERIENCE = REPRODUCTIVE FITNESS
BABY MOTHER \SEPARATION
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BEYOND BREASTIFEEDING
Feed > Sleep Cycling y
Emoti ) | At TUNE 7 Disordered
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\} |Resilience ” ¢ \;\b Vulnerability
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KMC as a g™ Tor stabilization of the
preterm inY@gt immediately after birthg
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2015

Clinical evidence

Newty born low birthweight intants stabilise Detler in skin-to-skin coatact
than when separated lrum their mathers: 2 randomised (oatrofled trial
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Effectiveness of Skin-to-Skin Contact to stabilize low birth
weight infants at birth.

Luong Kim Chi, Nguyen Tien Long, Huynh Thi Duy
Huong, Nils Bergman

2015

Ho Chi Minh CITY, Vietnam
60,000 deliveries per year
Obstetric beds: 1200
Neonatal beds: 180
16,200 neonatal cases /year 2012 in
neonatal department
Low birth weight rate Vietnam 9%,
this hospital 12,5 %

Heart rate, SpO2 good and stable with SSC
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=reaiately after birth:
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resear'ch pr‘o‘rocols of a multi-center and

multi-country study.

UNDERLYING
SCIENTIFIC
RATIONALE

‘ Low birth weight births n 2230 ‘

T

‘ Born during working hours n 1020 ‘

Refused consent, Caesarean births  n 345

T

[ Consented prior to birth ne7s |

H Did not meet eligibility criteria n 463
‘ Eligible mother and infant n212 ‘

l—) Research space not available ni12
[ RANDOMISED 1100 |

I

[SSC_(Skinto-Skin Contact) 050 | [ MIS (Maternal Infant Separation) 1 50
Received intervention ns0 Received intervention n50
Completed intervention n49 Completed intervention n50

NICU care after 4 hours n 1 f
‘ Analysed n50 ‘ ‘ Analysed n50

SKIN-TO-SKIN CONTACT |
TRANSITION
REGULATION

improved physiology

Resp’ étability

; — ~ Temperature
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IMMEDIATE KMC STUDY (iKMC)
g Tor stabilization of the
preterm inYegt lmmedlcn‘ely afTer births
research protocols 01 amuii-cenrer and
multi-country study.



IMMEDIATE KMC STUDY (iKMC)
KMC as a tool for s’rqbiliza’rion of the
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€search protocols of a multi-center and
multi-country study.

CURRENT
RESEARCH
PROTOCOLS

PRETERM BIRTH
/TRANSITION

SEPARATION
\ FAILS

N

INSTABILITY

/ Excluded from
KMC studies

MORTALITY

PRETERM BIRTH
) . STABILIZES
/-TRANSITION &
SEPARATION PREVENTS

\ INSTABILITY
FAILS ‘

ost-neo  Ages 1-4
Death (proportion of USM

INSTABILITY

/ Excluded from
KMC studies

MORTALITY

PRETERM BIRTH
/ TRA NSITION Hypoxiarischaemia

QEPA RATION Tnfﬁ:mm-: ~ Foiodsc P

Cerebral Haemorrhage

dysfunction
Hypothermia

FAILS P Hypogiyaenia

CASCADE OF
DYSREGULATION
INSTABILITY Hypothermia
Bradysardia

Infection Hypoglycemia

PRETERM BIRTH
/TRANSITTON

SEPARATION
\ FAILS

\

INSTABILITY

/ Excluded from
KMC studies

MORTALITY

‘Kangaroo mother care’ to prevent neonatal
deaths due to preterm birth complications

Jon B Lawnn,' S Judinhy Mot omari b Bermacds L ama ! Formasae © Barros® and
S Lauuuy”

half a million deaths ... could be prevented




KMC on
stable babies:

11000 babies
per year.

SCIENTIFIC SUMMARY:

. There is necessary stress at birth

. Maternal skin-to-skin contact is primary
physiolgcial stabilizer

. Separation delays stabilization, may also
cause harm - ‘foxic stress’

. Preterm infants have less resilience:
tolerate separation even less

400 000 deaths ... could be prevented
.. ONLY IF .. KMC starts at birth

2008-

Research
proposal

k :
Agnes Linner i
L

'\ @& 5
| ‘ Skin-TO-Skin

Immediate
Parent-Infant

KMC on
stable babies:

W orwmwy 11000 babies

}A- e emmd per year.
N

400 000 deaths ... could be prevented
.. ONLY IF .. KMC starts at birth

IMMEDIATE KMC STUDY.
Immediate Parent-Infant
Skin-TO-Skin Study (IPISTOSS)

Dr: Nils'Bergman

Karolinska Institiute Consultants
Team: Bjorn Westrup, Jill Bergman,
Siren Retftedal and Agnes Linner

The Neuroscience of Birth & Breastfeeding

The DNA === The Brajn ===} Behaviour
EPIGENETICS NEURODEVELOPMENT EVOLUTIONARY BIOLOGY

ENVIRONMENT ADAPTATION === EXPERIENCE ™ REPRODUCTIVE FITNESS

() absence

IPISTOSS
Immediate \ ==

Parent-Infant
Skin-TO-Skin

Underlying
scientific
rationale



NURTURESCIENCE

Genome ===  Copnectome EE——) Behaviour
EPIGENETICS NEURODEVELOPMENT EVOLUTIONARY BIOLOGY

ENVIRONMENT ADAPTATION == EXPERIENCE = REPRODUCTIVE FITNESS
BABY MOTHER

R

X\ SEPARATION

Toxic stress

BEYOND I BREASTEEEDING l
Feed > Sleep Cycling

The Neuroscience of Birth & Breastfeeding

The DNA === The Brajn ===} Behaviour
EPIGENETICS NEURODEVELOPMENT EVOLUTIONARY BIOLOGY

ENVIRONMENT ADAPTATION === EXPERIENCE ™» REPRODUCTIVE FITNESS

ENVIRONMENT WHAT IS THE EFFECT OF MATERNAL ABSENCE ON ...

TRANSITION

RESILIENCE
BONDING > ATTACHMENT

STRESS RESPONES

NEUROENDOCRINE BEHAVIOURS
GENETIC VARIANTS

GENE X ENVIRONMENT

EPIGENETICS  DOHAD MATERNAL NEUROPLASTICITY

“STABILITY”
SLEEP PHYSIOLOGY
(MAL) ADAPTATION EEG MRI HRV
MICROBIOTA GUT FUNCTION LONG TERM FOLLOW-UP

IMMUNITY
HOSPITAL ACQUIRED INFECTION MORTALITY
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The Neuroscience of Birth & Breastfeeding
The DNA === The Brain =) Behaviour
EPIGENETICS NEURODEVELOPMENT EVOLUTIONARY BIOLOGY

ENVIRONMENT ADAPTATION === EXPERIENCE = REPRODUCTIVE FITNESS

ENVIRONMENT WHAT IS THE EFFECT OF MATERNAL ABSENCE ON ...

IPISTOSS
Immediate

Parent-Infant
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Asmall and
fragile baby is
expected.
Preparations for
stabilization
according to
»ABCY

NURTURESCIENCE

The DNA === The Brajn ===} Behaviour
EPIGENETICS NEURODEVELOPMENT EVOLUTIONARY BIOLOGY

ENVIRONMENT ADAPTATION === EXPERIENCE => REPRODUCTIVE FITNESS

BABY MOTHER XSEPARATION

"EEA"

Environment of
Evolutionary
Adaptedness

IPISTOSS s M _
& ThaNsTON
we Kaw

The place is different, not the care
A
,‘& -
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Huddinge, Stockholm, SWEDEN
Twins after caesarean, grandma.
Elvin, % -
30 min old. |
1354,
w28+2

Stabilized with his aunt, after cesarean, since the father did
not make it from work. Periferal line inserted SSC. At term
age the boy still sleeps very well in his aunt’s arms.

Stavanger, Norway; launched May 2017 Experiences from the Scandinavian
: iIKMC study (IPISTOSS) L g

b, 4~
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Video Clip

AVOID early cord clamping
Immediate WARM CHAIN
Immediate CPAP
Immediate MONITORING

PARENTS are present / central
Immediate CONNECTION




Immediate

Thea, born at
GA 29+4,
BW 1180 g

Continuous
>20 h/day

Thea, 48h old

On CPAP,
Phototherapy;,
IV lines
Trophic feeds
etc

Procedures can be done skin to skin

Thea, born at
GA 29+4,
BW 1180 g

. " (F Here (180417)
Clinical care must be the same — y RN £ RS
only place of care differs AL TR




IMMEDIATE KMC STUDY (lKMC)

pre‘rerm mfan’r |mmed|a‘rely af‘rer birth:
research protocols of a multi-center and
multi-country study.

Dr Nils' Bergman
MB ChB, DCH, MPH, MD

Cape Town, RSA

1Ot EARLY PARENT INFANT S¥ON-TO-S5XIN CONTACT FROM BIRTH
A WKY TO MWRGOWE BTAM ZATION AND BUTMWIAL OF LOW INTTH WEAGHT WANTE

® Aownar) Weenn)

Funded by ($6m)

Bill & Melinda Gates Foundation.

KMC:

Evidence, gaps and ongoing research

RAJIV BAHL

Department of Maternal, Newborn, Child and Adolescent
Health

WHO, Geneva

ﬂ'(‘ Py .-.‘ ‘ .! x‘h r'

Plannmg grant from
Bill & Melinda Gates Foundation.

Evidence, gaps and ongoing research

Department of Maternal, Newborn, Child and Adolescent
Health

Sponsored & conducted by
WHO (Rajiv Bahl).

KMC:

Evidence, gaps and ongoing research

RAJIV BAHL

Department of Maternal, Newborn, Child and Adolescent
———

Support team: §

Sachiyo [ Suman
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Evidence: mortality

KMC improves survival of small babies by 40%
compared with conventional newborn care
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Evidence gaps: key research |
priorities

» How can facility based initiation of effective KMC for stable
small babies be scaled up?

» Can community-based initiation of KMC reduce neonatal
mortality of clinically stable small babies?

Does initiation of KMC immediately after birth, even for
unstable babies, improve survival?

Home-initiated KMC study

« Individually randomized controlled trial in India. Sample size
10,500

» Low birth weight infants <48 hours old, born at home or
discharged from health facilities without KMC

» Families allocated to intervention group supported to provide
skin to skin contact, exclusive breastfeeding

» Primary outcome mortality to 1 and 6 months of age

« Early learnings: almost universal acceptance, average KMC
duration about 9.5 hours per day achieved.

KMC scale up study

+ In Ethiopiaand India, 7 populations of about a million each in
different geographic regions

» Understanding barriers to implementation and addressing them
systematically

» Accurate weighing of all newborns, referral, implementing
KMC in health facilities, supporting continued KMC at home

Independent population-based evaluation of coverage

Immediate KMC study

Individually randomized controlled trial: hospitals in Ghana,
India, Malawi, Nigeria and Tanzania. Sample size 4,200

» Newborns <1.8 kg will be allocated to intervention or control
group

Those allocated to intervention receive skin to skin care starting
immediately after birth, and continued thereafter

Those allocated to control receive conventional care until
considered stable, KMC initiated after that

Primary outcome neonatal mortality

iKMC flow chart

Before birth Birth 1h 2h 6l 24 72h 74 28d  am 12m  24m

iKMC flow chart

Before birth Birth 1h 2h 6f 24 72h  7d 28d  am 12m  24m

bl

Common measure times

(=) >

h
1000g. -I
on ) [l feane )
Preparation
phase Discharge to
KMC ward

Consent
Discharge home

T s e Ee s e @ EE ]

MORTALITY MORTALITY Disability

Eligible?
Consent?

(@c

Immediate Kangaroo Mother Care Study (iIKMC) —
A Multicenter Randomized Controlled Trial Comparing Skin-to-

Skin Contact Initiated Within First 60 Minutes of Life and
Continued Until Stabilization with Separation (Conventional Care)
in Neonates with Birth Weight of 1000-1800g.

L

Common measure times

h
1000g -l -
15008 Time to stable
Preparation

phase Discharge to
KMC ward

(==) >

Consent
Eligible? Discharge home
e e s>

e ey e N (£ S = EE—

MORTALITY MORTALITY Disability

Immediate Kangaroo Mother Care Study (iIKMC) —

A Multicenter Randomized Controlled Trial Comparing Skin-to-
Skin Contact Initiated Within First 60 Minutes of Life and
Continued Until Stabilization with Separation (Conventional Care)
in Neonates with Birth Weight of 1000-1800g.

15



Immediate KMC study

Protocol | regular staff - research staff > dataforms - dataentry
Before birth Birth  1h 2h 6h 24 72h 7d 28d
MOTHER .
Antenatal Labour ward Recovery Postnatal Discharge Ttltlentf[ow:

Operaton REGISTERS
BABY iniKMC

LWd/OT & > = iKMC beds KMC ward DiYyharge
BABY in CONTROL

LWd/OT Neonatal Unit KMC ward Disglfarge
Attendance register Birth register

Admission register Death register Discharge registel

Immediate KMC study

Protocol > flow - regular staff -> research stafft - data entry

Before birth Birth 1h 2h 6h 7d 28d
MOTHER
Antenatal Labour ward Recovery  Postnatdlischarge
. Operation
BABY iniKMC
Lwd/OT -, > iKMC beds KMC ward Discharge
BABY in CONTROL
LW Neonatal Unit KMC ward Discharge

Pre-screen teapf Screening / KMC support / Monitoring / Data entry / Field teams / Coordinators
Pre-screening, fitness form, pre-delivery consent
Screening, enrolment, non-enrolment
Baseline, daily monitoring form, team and more !!

Immediate KMC study

Protocol > flow - regular staff -> research staff > dataforms - dataentry

Before birth Birth  1h 2h 6h 24 72h 7d 28d
MOTHER
Antenatal LabedT ward Recovery Postnata™\Qischarge Cﬁa[[enge !

Operano? ? surrogate Obstetric and

BABY in iK| neonatal care
L) 4€beds KMC ward Discharge
BABY in CONTROL
LWd/OT Neonatal Unit KMC ward Discharge

Minimal package of care for a
newborn baby
Preparation for bir

Thermal care
Breastfeeding and assisted feeding

Fluid management

Respiratory distress, oxygen, CPAP and
monitoring

Infection

Monitoring of newborn baby
Prevention of infection study starts

2 weeks
training
BEFORE

16


http://ultra-early-intervention.creo.tv/i/AhC8hUX8DHljFXInaKLZiw

Equipment
provided

* WHO «Minimum package of
care for small babies»

« Study: sites harmonized, both control and
intervention patients recieve WHO
«minimal package of care for small babies».

+ Any difference in the two study arms may
not be attributed to a lack of standard care.

Malawi

— official launch, pre-screening

Training
given

/ \f\wH

Intervention training given:
to regular staff and research team.

Jill Bergman (Norway, Tanzania)

Randontization NIEE

o
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Immediate

Immediate
after Caesarean,
surrogate

First enrolment
in India.

KMC by definition has several components,
includes breastfeeding support.

All subjects (intervention and control)
get early milk expression.

Intervention subjects support is:
‘put at breast’ - recorded once an hour
Actual breastfeeding is an outcome

Muhlmbl|l Dar es Salaam TANZANIA
Twins after vaginal birth.

Breastmilk collected early by KMC supporter.

KMC transport

FrL L S
suiwenal aed Noonatal ICL

iy L N

Safdarjung, New Delhi:
“"MOTHER-NICU”

18



“"MOTHER-NICU” Ghana
All get same INTENSIVE level of care (L2)

T, ’
v L.
,r ~ . 2= T — e
[ 4

P 7 A

.

Ward for “unstable continuous” KMC.

KATH, Kumasi, GHANA
Surrogate starts, mother takes over.

e AR

India
Continuous

A~

KMC garment for continuous KMC.

“MOTHER-NICU” Malawi ===
€ases and controls in same ward
¢identical staffing levels) s

India
Continuous

KMC Ward for “stable continuous” KMC.

KMC supporter

To achieve IMMEDIATE KMC
AND CONTINUOUS
all sites have round the clock KMC supporter

7“11

*.




NOVEL HEALTH CADRE
KANGAROULA

KANGAROO Mother Care

LIC MIC

Tanzania Malawi Ghana Nigeria India

iKMC
(Immediate — till stable)
~ 4200 babies

Mortality
reduction

WHO
Bill & Melinda
Gates Foundation

LIC MIC

Tanzania Malawi Ghana Nigeria India

iKMC
(Immediate - till stable)
~ 4200 babies

Mortality e
reduction
WHO

Bill & Melinda
Gates Foundation

—

Enrolment started
December 2017
(now ~ 40%)

To be completed
December 2019

Results EARLY 2020

Follow-up for 2 years

funding committed.

LIC MiIC

Tanzania Malawi Ghana Nigeria India

iKMC
(Immediate - till stable)
~ 4200 babies

Mortality e—
reduction

WHO
Bill & Melinda
Gates Foundation

LIC MIC

Tanzania Malawi Ghana Nigeria India

iKMC
(Immediate — till stable)
~ 4200 babies

Mortality e—
reduction

WHO
Bill & Melinda
Gates Foundation

LIC MIC

Tanzania Malawi Ghana Nigeria India

IKMC
(Immediate - till stable)
~ 4200 babies

Smaller but similar

studies ongoing in
The Gambia
Uganda

Immediate KMC on
temperature (India)
Zambia 2018

HIC

(Vietnam & RSA) Norway Sweden

IPISTOSS
(Immediate - till stable)
~ 1200 babies

Mortality e Mechanisms

reduction

WHO
Bill & Melinda
Gates Foundation

research

Karolinska, Sweden
Laerdal, others
BabyBjorn ...
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LIC MIC HIC LIC MicC HIC

Tanzania Malawi Ghana Nigeria India Vietnam & RSA Norway Sweden Tanzania Malawi Ghana Nigeria India Vietnam & RSA Norway Sweden

IKMC IPISTOSS iKMC IPISTOSS

(Immediate - till stable) (Immediate - till stable) (Immediate - till stable) (Immediate - till stable)

~ 4200 babies ~ 1200 babies ~ 4200 babies ~ 1200 babies

NOTE: not a LLIC solution,
not a third world, third rate solution ....
Intervention is state of art neonatal care

SURVIVE THRIVE (IPISTOSS precedes iKMC)

Kangaroo Mother Care and Neuroprotection of the pr ture brain Kangaroo Mother Care and Neuroprotection of the pr ture brain

Mortality e Mechanisms
reduction research

LIC MIC HIC

Tanzania Malawi Ghana Nigeria India Vietnam & RSA Norway Sweden

INTERNATIONAL CONFERENCE ON KMC

Workshop and Congress

Every baby is
born with one
guardian angel:
Its mother

Kangaroo Mother Care and Neuropr. ion of the pr ture brain




