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1. Epidemiology in Korea
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+ Population-based data for VLBW [ %
infants (2013-) from 72 hospitals [EEEEEE , e
* 85% of all VLBW infants

e 3-year clinical outcomes

Daejeon/Chungcheong (6)

Daegu/ Gyeongbuk (5)

Incheon/ Gyeonggi (16)

Busan/ Gyeongnam (10)

Very Low Birth Weight (VLBW): <1500g



Neonatal complications (2013-2016)

Gestational age (wk)

Survival rate

Respiratory distress syndrome

BPD 88 (80-93) hé (61-68) 47 (44-49)

ROP Tx. 20 (16-25) 25(23 28] 11(9=12)

NEC=lla

Sepsis

Drug for PDA 39 (34-45) 48 (45-50) 34 (32-36) 34 (33 35)
Ligation of PDA 18 (14-23) 25 (23-28) 18 (16-20) 7 (6-9) 3 (3-4) - 11 (1012}
IVH (=grade Ill) 45 (39-51) 27 (25-30) 12 (11-14] 5 (4-6) 2 (1-3) : 10(910)
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Short- and long-term outcomes of very low birth weight infants in Korea: Korean Neonatal Network update in 2019, CEP (2020)




Cerebral palsy

2014

l Unknown

<According to gestational age=>

oYes oUnknown
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Eho oYes O
100.0| [100.0] [100.0| [80.0
42 | |42

Gestational age (wk)

35

Gestational age (wk)

Overall prevalence: 6.2-6.6%
GA 22-27wks: 8.8-9.6%
GA 36wks: 20.0%

Short- and long-term outcomes of very low birth weight infants in Korea: Korean Neonatal Network update in 2019, CEP (2020)



Cerebral palsy n=1,182
Variable 2013 (n=1,000) 2014 (n=1,660) Diplegia 46 (3.9}
Gestational age (wk) 291/7+26/7 292/7+26/7 Hemiplegia
Birth weight (g) 1,093+£268 1.125+261

Quadriplegia

Male
Post-discharge mortality
Respiratory
Underlying disease
Growth at visit
Weight
<50th
50th-90th
Height
<50th
50th-90th
Head circumference
<50th
50th-90th
Rehospitalizations®
Respiratory
surgery
Infection
Medical treatment”
Oxygen
Ventilator
Nasogastric tube feeding

504 (50.4)
15(1.5)

5 (45.5)

11(73.3)

n=800
465 (46,5)
243 (30.4)
n=753
482 (64.0)
219(29.1)
n=632
404 (64.0)
176 (27.8)
n=846
262 (44.9)
135(23.2)
106 (18.2)
n=846
142 (16.8)
53(6.3)
76(9.0)

833 (50.2)

n=1,091
721 (66.1)
337(30.9)

349 (47.5
168 (22.8)
106 (14.4)
n=1,182
166 (14.0)
60 (5.1}
100 (8.5)

Unknown

Rehabilitative support
No

Yes

412 (34.9)

Language support
Mo
Vs

779(92.1)
43 (5.1)

1081 (91.5)
68 (5.7

Eye and hearing
Blindness

One-eye

Both eyes
Ophthalmolagic disorders®

Retinopathy of prematurity

Glaucoma

Cataract

Strabismus

Refraction abnormality

Wearing glasses
Hearing impairment®

Unilateral

Bilateral

Hearing aid

MNeed for cochlear impairment

n=846
n=846
4(0.5)
2(0.2)
120(14.2)
56 (41.2)
0
2(1.5)
29(21.3)
15(11.0)
23(2.7
24 (3.
10(1.3
14(1.9
6(0.7

)
2)
3)
)
)
1(0.1)

n=1,182
n=1,134
3(0.3)
3(0.3)
179
26, 6]
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Short- and long-term outcomes of very low birth weight infants in Korea: Korean Neonatal Network update in 2019, CEP (2020)



Cerebral palsy n=1182
Variable 2013 (n=1,000) 2014 (n=1,660) Diplegia 46 (3.9)
Gestational age (wk) 291/7+26/7 292/7+26/7 Hemiplegia
Birth weight (g) 1,093+268 1,125¢261 Quadriplegia

Male

Post-discharge mortality

Respiratory
Underlying disease
Growth at visit
Weight
<50th
50th-90th
Height
<50th
50th-90th
Head circumference
<50th
50th-90th
Rehospitalizations®
Respiratory
surgery
Infection
Medical treatment”
Oxygen
Ventilator

Nasogastric tube feeding

504 (50.4)
15(1.5)

5 (45.5)

11(73.3)

n=800
465 (46,5)
243 (30.4)
n=753
482 (64.0)
219(29.1)
n=632
404 (64.0)
176 (27.8)
n=846
262 (44.9)
135(23.2)
106 (18.2)
n=846
142 (16.8)
53(6.3)
76(9.0)

833 (50.2)

n=1,091
721 (66.1)
337(30.9)

349 (47.5
168 (22.8)
106 (14.4)
n=1,182
166 (14.0)
60 (5.1}
100 (8.5)

Unknown

Rehabilitative support
No

Yes : 37.6 412 (34.9)

Language support

» I 1/3 of VLBW infants in Korea: rehabilitative support

Eye and hearing n=846 n=1,182
Blindness n=846 n=1,134
One-eye 4(0.5) 3(0.3)
Both eyes 2(0.2) 3(0.3)
Ophthalmolagic disorders® 120(14.2) 179 (15.1)
26.6)
1.6)

Retinopathy of prematurity 56 (41.2) 31
Glaucoma 0 3
Cataract 2(1.5)

Strabismus 29(21.3) -
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Wearing glasses 23(2.7
Hearing impairment® 24 (3.
Unilateral 10(1.3
Bilateral 14(1.9
Hearing aid 6(0.7
MNeed for cochlear impairment 1(0.1
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Short- and long-term outcomes of very low birth weight infants in Korea: Korean Neonatal Network update in 2019, CEP (2020)



2. Risk factors of infants in NICU



Chorioamnionitis

Birth
asphyxia

Abruption

Peri-partum

Neonatal
complications

)D
Cerebral Palsy—Trends in epidemiology and Recent Development in Prenatal M!a sms
of Disease, Treatment, and Prevention, Frontiers in Pediatrics (2017)



Risk factors

Risk factors
Antenatal Postnatal

* Prematurity * Birth asphyxia » Non-accidental
and low birth » Complicated injury

weight labour and * Head trauma
e |ntrauterine delivery * Meningitis/
infections encephalitis
 Multiple 10% of CP * Cardio-
gestation pulmonary
* Pregnancy arrest
complications

70-80% of CP
D)

McMaster Pathophysiology Review




Risk factors at term infant

Preconceptional Antenatal Intrapartum Neonatal
Previous stillbirths + (1.8-5.4) || Poly/oligohydra- |++ (4.2-6.9) Length of labor Seizure ++ (5.6-40)
/neonatal death mnios : <3h precipitous ++ (1.9-3.0) | | Respiratory Distress | ++ (2.3-18)
Previous mis- +(2.0) Hemorrhage ++ (1.6-3.7) : 2d stage>1h ++ (2.1-2.4) || Syndrome
carriage >3 (2-3 trimester) : prolonged labor ++ (3.0) Hypoglycemia ++ (4.3-20.5)
Maternal age at Psychiatric illness |+ (9.3) Membrane rup- Jaundice ++ (2.8-3.7)
delivery Chorioamnionitis |+ (1.5-4.4) ture Infections including | ++ (4.1-7.6)
: <20y +(1.5-1.9) || Pre-eclampsia +(1.1-8.4) : prolonged & ++ (3.32) meningitis, sepsis
: >40y + (1.3-3.7) | | Major and minor |++ (2.6-20.7) Preterm
Prior maternal Dx birth defects Meconium
: Seizure, intellectual [+ (2.4-9.0) || Small for GA ++ (1.9-7.5) : Stained liquor ++ (1.8-3.8)
disability, thyroid Ds Large for GA +(2.6) : Aspiration ++ (10.3-15)

: DM, asthma, coagu- |+ (1.2-2.4) Abnormal fetal
lation disorder, surgi- presentation ++ (3-6.5)
cal Hx, mental illness, . Breech +(1.1-13.1)
poor obstetric Hx Placental abrup- ++ (1.7-1.9)
tion
Cord around neck | * )
Hemorrhage/shocd ** (13-20) ‘ ))>
14

A systematic review of risk factors for cerebral palsy in children born at term in developed countries, DMCN (2012)




Risk factors in singletons at near term

Birth Asphyxia M Controls
B Children with cerebral palsy

Inflammation

Anatomical deformations
Major defects in organ

. systems other than brain
Restricted Growth AT

B Cardiac defects
B Cerebral and cardiac defects

Birth Defect B Cerebral defects

Controls Children with

. Cerebral Palsy
Restricted Growth

and Birth Defect No. of Children 508 496

10 15 20 25 30 Figure 3. Types of Major Birth Defects in Singleton Children with Cerebral
. Palsy Born at a Gestational Age of at Least 35 Weeks, 1980-1995.
Percent of Children

<©)

Antecedents of Cerebral Palsy and Perinatal Death in Term and Late Preterm Singletons, NEJM (2013)



Early detection of high risk infants

Newborn detectable risks Infant detectable risks

Preterm Encephalopathy History or neurological risk Parent identified concern Unable to sit at 9 mo or hand
factors (eg, birth defect, IUGR) asymmetry

v

Risks or concerns warrant an investigation for CP

|

Conduct a medical history and clinical examination
with or without investigations for etiology and
differential diagnoses (as indicated)

!

Clinical neurological examination 4.1 HINE 6.1 HINE

A

3.2

Neurological imaging

+

A

v
Motor tests 7.2 DAYC .
i | )))

Early, Accurate Diagnosis and Early Intervention in Cerebral Palsy: Advances in Diagnosis and Treatment, JAMA Pediatrics (2017)




Early detection of high risk infants

Newborn detectable risks
Encephalopathy History or neurological risk
factors (eg, birth defect, IUGR)
Term-equivalent General movements

Risks or concerns warrant an investigation for CP B °
- rain MRI (-5mo)

Conduct a medical history and clinical examination
with or without investigations for etiology and
differential diagnoses (as indicated)

(4]

Clinical neurological examination

Neurological imaging

Motor tests 6.3 DAYC 6.3 AIMS 5
))

Early, Accurate Diagnosis and Early Intervention in Cerebral Palsy: Advances in Diagnosis and Treatment, JAMA Pediatrics (2017)




3. Framework for early intervention

<)



NICU Practice framework

* 3 theoretical concepts

* Dynamics systems theory of development
* International Classification of Functioning, Disability and Health (ICF)

* Family-centered care

<)

Neonatal Physical Therapy. Part Il: Practice Frameworks and Evidence-Based Practice Guidelines, Pediatric Physical Therapy (2010)



INDIVIDUAL

Dynamic systems |

A

ENVIRONMENT

* Biological factor

communicATON svsrews * Physiologic, behavioral, physical, social, psychological
BT Gl it Miscucscied elements
Ssélafffezzlsat:g:m Integumentary
FNUEN%NT?cka A I I
* Sociocultural and physical environments
ASSOCIATIVE MOVEMENT
LEARNING AND oMo * Neonatal movements and postural control
CONTROL

e Task or goal of the neonate

» Self-regulation of physiologic processes, behavioral
state, posture and movement, attention and

interaction with caregivers < ))>

Neonatal Physical Therapy. Part Il: Practice Frameworks and Evidence-Based Practice Guidelines, Pediatric Physical Therapy (2010)




ICF

Health Condition
(disorder/disease)

Body Functions Activities Participation
& Structures (Limitations) |e—.| (Restriction)
(Impairments)

Environmental Personal
Factors Factors

Contextual Factors < ))>

Neonatal Physical Therapy. Part Il: Practice Frameworks and Evidence-Based Practice Guidelines, Pediatric Physical Therapy (2010)




Family-centered care

 Collaborative partnerships with families and neonatal practitioners

* Family is a primary focus for collaboration and support by the
neonatal physical therapists

* Focus on survival and developmental outcome
* Helping parents understand and respond to infant cues

* Enhancement of parent-infant interaction and relationship and
cognitive and socioemotional development

* Partnerships, education, emotional stress, culture < )
)

Neonatal Physical Therapy. Part Il: Practice Frameworks and Evidence-Based Practice Guidelines, Pediatric Physical Therapy (2010)



4. Update of early intervention
in NICU



Characteristics of previous RCTs

* Insufficient
* Small-sample sized

* Heterogeneous
* Infant: GA, BW
* Intervention: timing, provider, dosage, contents
e Outcome: short vs long term, domain (motor vs cognitive vs etc)

<)



Neonatal therapy

 Systematic review (Sonia khurana et al. 2020)
e 15 RCTs or quasi-RCTs, preterm infants (<37wks GA)

* Type of therapies
* Parent-delivered motor intervention
* Therapist-delivered postural control intervention
* Developmental care
* Oromotor intervention

<)

Effect of neonatal therapy on the motor, cognitive, and behavioral development of infants born preterm: a systematic review, Dev Med Child Neurol (2020)



Neonatal therapy

 Systematic review (Sonia khurana et al. 2020)
e 15 RCTs or quasi-RCTs, preterm infants (<37wks GA)

Table 1: Operational definitions

Neonatal therap Intervention provided by a physical,_occupational, or speech therapist or delivered by parents guided by a therapist

PDMI PDMI includes teaching a parent or caregiver to provide postural support and opportunities for movement with
support during a parent-infant interaction with the goal of increasing infant movement quality and quantity. These
interventions are individualized for each infant with the support of a therapist and delivered through a parent-
therapist collaboration. It is theoretically based on action perception and dynamic systems theory

TDPCI TDPCI includes providing postural support and moving the infant in different positions to provide sensory or motor
input. These interventions often involve facilitation of movement by incorporating inputs from tactile, vestibular,
and somatosensory receptors within the body. Those included in this review are based on NDT/Bobath concept

Developmental Developmental care consists of child- and parent-focused interventions that include regulating the environment and

care activities the infant is exposed to during general caregiving. While developmental care is often considered an NICU-
wide framework, in this review developmental care was coordinated or provided by a therapist, meeting the
inclusion criteria for this review. Developmental care is based on concepts of synactive theory and family-centered
care

Oromotor Oromotor intervention is used to improve oral feeding in infants born preterm and consists of non-nutritive sucking,

intervention oral stimulation, and oral support designed and/or implemented by a therapist

PDMI, parent-delivered motor intervention; TDPCI, therapist-delivered postural control intervention; NICU, neonatal intensive care unit; E )))
NDT, neurodevelopmental therapy.

Effect of neonatal therapy on the motor, cognitive, and behavioral development of infants born preterm: a systematic review, Dev Med Child Neurol (2020)



Neonatal therapy
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inclusion criteria for this review. Developmental care is based on concepts of synactive theory and family-centered
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Oromotor Oromotor intervention is used to improve oral feeding in infants born preterm and consists of non-nutritive sucking,
intervention oral stimulation, and oral support designed and/or implemented by a therapist

TDPCI

PDMI, parent-delivered motor intervention; TDPCI, therapist-delivered postural control intervention; NICU, neonatal intensive care unit;
NDT, neurodevelopmental therapy.

Effect of neonatal therapy on the motor, cognitive, and behavioral development of infants born preterm: a systematic review, Dev Med Child Neurol (2020)
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Effect of neonatal therapy on the motor, cognitive, and behavioral development of infants born preterm: a systematic review, Dev Med Child Neurol (2020)
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Neonatal therapy

 Systematic review (Sonia khurana et al. 2020)
e 15 RCTs or quasi-RCTs, preterm infants (£37wks GA)

Behavior Motor Cognition

NICU
dis-
char-
ge
40-44wks 6mo 12Zmo 24mo NICU discharge =6mo =12mo =24mo ddmo 6mo =12mo 24mo 44mo

Parent (2)

Therapist (4)

Developmental
Care (8)

Oromotor (1)

Effect of neonatal therapy on the motor, cognitive, and behavioral development of infants born preterm: a systematic review, Dev Med Child Neurol (2020)



Neonatal therapy

 Systematic review (Sonia khurana et al. 2020)
e 15 RCTs or quasi-RCTs, preterm infants (<37wks GA)

Table 22 GRADE recommendations for different interventions

PDMI Conditional recommendation

PDMI may improve motor and cognitive outcomes. It needs to include: It 1s based on limited evidence of
1. child-initiated active movements; moderate quality

2. active parental participation and implementation at regular intervals;

3. an engaging environment

TDPCI Conditional recommendation

TDPCI in the NICU may have a short-term effect on motor development; however, the benefits It is based on limited evidence of
are not seen if the intervention is primarily provided after discharge moderate qualit

Developmental care Conditional recommendation

Developmental care influences short-term behavioral outcomes. There is inconclusive evidence It is based on limited evidence of
for motor and cognitive development moderate qualit

Oromotor intervention There isjno adequate evidence|to make

There is only limited evidence to draw any conclusions a recommendation

GRADE, Grading of Recommendations, Assessment, Development and Evaluations; PDMI, parent-delivered motor intervention; TDPCI,
therapist-delivered postural control intervention; NICU, neonatal intensive care unit. \_ ;1

Effect of neonatal therapy on the motor, cognitive, and behavioral development of infants born preterm: a systematic review, Dev Med Child Neurol (2020)



Birth NICU D/C 3mo 6mo 12mo

Neonatal therapy 1 el—l

e Parent-administered PT

 Participant: 153 very preterm infants (<32wks GA)
* Intervention: Parent-administered PT (n=74) vs Usual care (n=79)

* Primary outcome:
 Test of Infant Motor performance Screening Items (baseline)

 Test of Infant Motor Performance (37wks PMA)

Study protocol: an early intervention program to improve motor outcome in preterm infants: a randomized control H%}nd
a qualitative study of physiotherapy performance and parental experiences, BMC PediatricCs (2012)
Early Parent-Administered Physical Therapy for Preterm Infants: A Randomized Controlled Trial, Pediatrics (2016)



Neonatal therapy 1

Table 1 The protocol for promotion of postural and selective control of movements, supine and sidelying

Objectives Performer activity Activity goals for the child

1. Maintain head in midline and head turning
ath &

vard, hands to mouth

ty lifting

trunk in the

1-5: The child is in supine. 6-8: The child is sidelying




Neonatal therapy 1

= ntervention

0.32 (-0.25 to 0.88) Control

L 20.42 (0.13 to 0.72) P = .005
0.06 (—0.48 to 0.60)

—0.10 (—0.66 to 0.45)

Baseline Postintervention (37wks)

Study protocol: an early intervention program to improve motor outcome in preterm infants: a randomized controli trq; nd
a qualitative study of physiotherapy performance and parental experiences, BMC PediatricCs (2012)
Early Parent-Administered Physical Therapy for Preterm Infants: A Randomized Controlled Trial, Pediatrics (2016)



Birth NICU D/C 3mo 12mo

Neonatal therapy 1 b f—"

e Parent-administered PT

 Participant: 153 very preterm infants (<32wks GA)
* Intervention: Parent-administered PT (n=74) vs Usual care (n=79)

* Primary outcome:
* TIMP Screening Items (baseline)
* TIMP (37wks PMA)
* TIMP (3mos CA)

TIMP: Test of Infant Motor Performance <>))

Effects of a Parent-Administered Exercise Program in the Neonatal Intensive Care Unit: Dose Does Matter—A Randomized Controlled Trial, Physical Therapy (2020)



Neonatal therapy 1

L] control group
Relationship (8-coefficient) Between Total Intervention Time and Motor Performance (TIMP Clinical Z-Score) 37 Weeks PMA

[ 1 Intervention group and 3 Months CA (n = 59)°

37 Weeks PMA 3 Months CA
B 25% C1 P B 25% C1
.50 14 0.06 to 0.22

Intervention Time

Total intervention time, h* 03 =06 to 11

42 14 0.05 to 0.22

Total intervention time, h* 04 =05t0 12

?CA = comrected age; Cl = confidence interval; PMA = postmenstrual age; TIMP = Test of Infant Motor Performance.

bAdjusted for hospital.
tAdditional adjustments for sex, birth weight, and mother's education.

=
[}
&)
2
[
M
3
=
o

OR for a Low TIMP Clinical Z-5core by 3 Month CA (Z-5core <0) According to Intervention-Time Categories®

Total OR for a Clinical Z-Score <0

Intervention time
I-score = 0 z-score = 0 959, Cl OR: 959 Cl
n=28 n=31

Low (=222 min) 19 8 1.8to 18.8 5.7 1.7to 19.1

High (=222 min) 9 23 . 1.0

2| = confidence interval; OR = odds ratio; TIMP = Test of Infant Motor Performance.

b adjusted for hospital.
cAdditional adjustment for sex, birth weight, and mother's education.

Baseline 37 Weeks PMA 3 Months CA
FP=_43 P=.0714 P=_57




Birth NICU D/C 12mo

Neonatal therapy 2 :l_l

e Supporting play exploration and early developmental intervention
(SPEEDI)

* Participant: 14 extremely preterm infants (<29 wks GA) and/or brain injury
* Intervention: SPEEDI vs Usual care

Domain Baseline End End Phase 2 Follow up 1 Follow up 2 12 months
Phase 1 Adjusted Age

Day 0 Day 21 Day 111 (15 weeks) Day 141 (20 weeks) Day 201 (29 weeks) Target Day
382 —clinical visit
Therapy or El Services EMR EMR Parent survey Parent survey Parent survey Clinical records

Seated Exploration and Hands midline and Hands midline and Hands midline and
Reaching Reaching Reaching

Problem Solving EPSI EPSI EPSI
Motor TIMP TIMP TIMP Bayley

Ei a ::.l"l E"}"

Language Bayley

1 )
Supporting play exploration and early developmental intervention versus usual care to enhance development outcomes during the
transition from the neonatal intensive care unit to home: a pilot randomized controlled trial, BMC Pediatrics (2018)



Neonatal therapy 2

Table 1 SPEEDI Intervention Description

, starting when medically stable)

tion w |Thr-uT physiological or behavioral stress
activities by end of phasel

Guided participation used in identifying cues to stop, alter, or delay

=ks starting at the end of phase 1)

Primarilyfat horme Jbut started in NICU if not ready for discharge on day
21 post baseline.

Parents were encouraged to provided activities daily -"-.-"|T|"| a qml "-f at

An au:'i-'ir-'
’h r parent

ortunities daily in a -.-'arier}- of
Hay PO -"-Il'lufl_-, ;

Parent encourage to prov 1ge” advancing from
stage 1 to st Livities ||r=x- I.JLI'-L'_‘r"i‘"d T_||E|r infant improving or

D stage £ ac TI"lT 25

aged to develop a daily routine for encouraging
developrmental play

interactions during caregiving, feeding, ¢ ivities developmental play.




* Key principles
* Encourage self-initiated movement, variability, object interaction, and social
interaction
* Do not impose movement on the infant

* Observe and respond to the infant’s behavioral cues

* Key Strategies to support motor development during interactions

* Provide graded postural support
* Observe spontaneous movement in response to your support
* Vary postural support to encourage different opportunities and sensory input

* Vary positioned with the minimal support to encourage variable movements < ,))



https://rampages.us/speedi/

Self-Initiated Exploration in Young Baby

<)



https://rampages.us/speedi/

Just Right Challenge — Change the environment or task to make
it slightly easier to increase length of practice

<)



Frequency

Problem solving outcomes
(15wks, 20wks, 29wks)

*

al

End Phase 2 Follow up 1 Follow up 2
B UsualCare DOSPEEDI

ite Score

>

Compo

CEWIEY
(6mo, 12mo)

111

Cognitive Lanugage Motor
B Usual Caren=5 [ SPEEDI n=5

T

Cognitive Laru:ruage Motor
B Usual Caren= O SPEEDI n=3




Developmental care 1

rolacta

d Kangaroo Care

Benefits of

e Kangaroo Mother Care __Kangaroo Care

* Position: skin-to-skin contact
* Nutrition: breast feeding

e Discharge: continuation kangaroo mother care at
home after discharge

e Support: by healthcare staff at hospital and home




Qutcome

All Studies

RCT and Adjusted Observational Studies

RR (85% CI)*

Test for
Heterogeneity
(A

B %

RR (85% CI)*

p

Test for
Heterogeneity
(A

Maortality

— r
Latest follow-upies!

0.77 (0,80 to
0.949)

<45 (o6-baal

0.79 (0.57 to
1.10)

=12 m 0-1'5,,1- faBar 861

0.98 (043 to
0.87)

LBW <2000 g*&—=436-81

All birth weights3035

0.64 (046 to
0.89)
1.04 (0.82 to
123l

Exclusive breastfeeding
Discharge or 40—41 wk
Phﬂﬁ..EH,ED,E!H,H'I—? 1

14 mo ﬂlddﬁ.ﬁk‘.ﬂ.ﬁﬁ.ﬁﬁ,."ﬂ—?d

1.50 (126 to
1.78)
133 (1.1 to
1.74)

Other
Infection 15.27.20,48 52 55,58 60,6567, 7575

067 (043 to

1 [5h

Se ps is 15,27 _28,48,52,55,58,83

0.93 (0.34 to
0.83)

NEC3-.E
H ¥p othermia 15,1858 48,52 58, 65,77, 78
Hyperthermig's4852
.I!'ﬂ nea 27 48 48,52 58 65
Hypoglycemia® 48

Readmissionth™

0896 (045 to
2.04)
022 (012 to
0.41)
0.77 (058 to
1.01)
033 (013 to
1.14)
0.12 (005 to
0.32)
0.42 (023 to
0.76)

=01

<01

B3

<01

83

085 (0.73 to 1.23)

1.16 (0.81 to 1.47)

I 0.67 (04T to 0.96)

0.86 (0.59 to 1.24)

1.06 (0.80 to 1.41)

125 (1.10 to 1.42)

1.53 (1.08 to 2.18)

0.60 (0.36 to 1.01)

I 0.44 (0.29 to 0.66)

0.96 (D45 to 2.04)

0.28 (015 to 0.53)

0.77 (0.59 to 1.01)

0.3 (D13 to 1.14)

0.12 (0.05 to 0.32)

0.42 (0.14 to 1.23)

A3

Kangaroo Mother Care and Neonatal Outcomes: A Meta-analysis, Pediatrics (2016)

Meta-analysis
(n=124)




Table 3. Primary and Secondary Outcomes.*

Outcome

Primary
Death between enrollment and 28
days — no.[total no. (%)
Death between enrollment and 72 hr
after birth — no. total no. (%)
Secondaryi
Exclusive breast-feeding at end of
neonatal period — no./total no.
(%)
Fully breast-fed (i.e., by suckling) at
hospital discharge — no./total
)
Hypothermia — no./total no
Median time to clinical stabilization
—hr (IQR)Y
Suspected sepsis — no./total no.
'|j"‘
Hypoglycemia at any time between 0

and 36 hr after birth — no./total
no. (%) 7T

Mean duration of hospital stay —
daysit

Mean score fDr maternal SE[ti'SfﬂC-
tionf§

Maternal depression — no. ftotal no.
!

(%

Intervention
(N=1609)

191/1596 (12.0)

74/1606 (4.6)

1208/1401 (86.2)

62/1435 (4.3)

90/1609 (5.6)
73.8 (26.8-138.5)

361/1575 (22.9)

82/799 (10.3)

14.9+0.2

Control
(N =1602)

249/1587 (15.7)

92/1599 (5.8)

1140/1336 (85.3)

55/1376 (4.0)

133/1602 (8.3)
74.8 (25.3-140.6)

434/1561 (27.8)

66/651 (10.1)

9.1+1.2

7/1231 (0.6)

Risk Ratio, Hazard Ratio,
or Difference (95% Cl)7

0.75 (0.64-0.89)

0.77 (0.58-1.04)

1.01 (0.98-1.05)

1.06 (0.73-1.53)

0.65 (0.51-0.83)
0.98 (0.90-1.07)]

0.82 (0.73-0.93)

1.15 (0.85-1.56)

1.07 (0.99-1.16)]

0.11 (0.03-0.19)4€

0.23 (0.05-1.14)

]
Value

0.001

0.09

e 3211 LBW infants (1000-1800 g
at birth)

* Intervention: Kangaroo mother
care vs. Usual care

* Primary outcome: death at 28
and 3 days of life

)

Immediate “Kangaroo Mother Care” and Survival of Infants with Low Birth Weight, NEJM (2021)



& > Mean Difference Mean Difference
Study or Subgroup Mean S Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Legault 1995 451 ) & 474 142 : 9.5% -2.30 |-7.05, 2.45] 1995 >
Miltersteiner 2003 2 23 4809 86 23 101% -183[6.42, 276] 2003 —
Ludington-Hoe 2004 3764 91¢ 4035 786 3 -2.71 962, 4.20] 2004
Kadam 2005 36.2 3.3 407 29 5 333% -45015.79,-3.21] 2005

Maastrup 2010 .. 5 3 ] 7 22 130% 0.00[385 385 2010
Lee 2011 246 66 7 5028 589 .' % -7.8212.03,-361] 2011
Ozdel 2020 556 517 30 5876 668 30 176% -3.2016.22,-0.18] 2020

Total (95% CI) 208 211 100.0° 3.50[.5.17, -1.83)
Heterogeneity, Tau*=1.75, Chi*=963, df=6 (P=014), F= 38%
Testfor overall effect Z= 410 (P < 0.0001)

Physiological stress parameters in NICU (Meta-analysis, n=20)
* Significant: low respiratory rate (Cl, -5.17 to -1.83, P<0.00001)
* Not significant: heart rate, oxygen saturation, and temperature

<)

Effects of Kangaroo Mother Care in the NICU on the Physiological Stress Parameters of Premature Infants: A Meta-Analysis of RCTs, Environ Res and Public Health (2021)



NICU D/C
Birth or >2500 g 12mo

e Kangaroo Mother Care

* Participant: 449 VLBW preterm infants
* Intervention: Kangaroo Mother Care vs. Usual care

* Primary outcome:
* Body weight, length, head and chest circumference at 0/3/6/9/12 mos
* Developmental Assessment Scales for Indian Infants at 12 mos (CA)

)

Effect of kangaroo mother care on growth and development of low birthweight babies up to 12 months of age: a controlled clinical trial, Acta Pediatrica (2014)



-~ Kangaroo mother care -e- Kangaroo mother care

% Exclusive breast feeding only -~ Exclusive breast feeding only

Mean weight (g)
Mean chest circumference (cm)

. T T T T T T
At birth O month 3 months 6 months 9 months 12 months At birth 0 month 3months 6 months 9 months 12 months

Table 2 Changes in physiological parameters before and after KMC in the study cohort
KMC babies (n = 282) Control babies (n = 167)

Parameter Range Mean + 5D Range Mean + 5D p value

DASI_DmoQ)
At 12 months 54.83-132.00 9748 + 10.637 96.13-98.63 40.83-132.41 8372 £ 12.733 B81.77-85.66 <0.001

DASI_Dme0)
At 12 months  6451-12830 102.94 + 8377 101.96-103.93  5000-11538 8647 + 11576  8470-8824 <0001

O = Confidence interval; DASI_DmeQ = Developmental Assessment Scales for Indian Infant (DASI) development quotient score — mental scale;
DASI_Dmao() = DASII development quatient score — motor scale; SD = Standard deviation.




Birth Term 6mo 12mo
[ | [ |

|
Developmental care 1 I-, Eome B a—

e Kangaroo Mother Care

* Participant: 552 healthy LBW infants (1500-2250 g at birth)

e Intervention: Home Based Post Natal Care vs. Usual care
* until no longer accepted skin-to-skin contact

* Primary outcome:
* Neonatal Neurobehavioral Examination at term, 6, 12 mos (CA)

<)

Community initiated kangaroo mother care and early child development in low birth weight infants in India-a randomized controlled trial, BMC Pediatrics (2020)



Developmental care 1

e Kangaroo Mother Care

Equivalence Test- alpha= 5% (p-value 0.004) Equivalence Test- alpha= 5% (p-value 0.005) Equivalence Test- alpha= 5% (p-value 0.009)
Control vs. ciKMC Control vs. ciKMC Control vs. ciKMC
LEL: -3.0 0.0 VEL: 3.0 LEL: -3.0 0.0

UEL: 3.0 LEL: -3.0 0.0 UEL: 3.0
T T T [y rr I I rryrrrrrry T Yy rrIrryrrrry

L L Ll | . | | W T FWEWE R W W -
3 2 A 0 1 2 3 3 2 A 0 1 2 3 3 2 - 0 1 2 3
Difference Between Means (Composite cognitive score) Difference Between Means (Composite language score) Difference Between Means (Composite motor score)

Cognitive Language Motor

3

Community initiated kangaroo mother care and early child development in low birth weight infants in India-a randomized controlled trial, BMC Pediatrics (2020)



Developmental care 1

* Kangaroo Mother Care: safe, but feasible?

* NICU physical environment: space in NICU, chairs, family room
e Healthcare provider’s beliefs

e Clinical practice variation

* Parental presence in NICU

<)

What is stopping us? An implementation science study of kangaroo care in British Columbia’s neonatal intensive care units, BMC Pregnancy and Childbirth (2021)



. NICU
Birth DE gl 4mo 6mo  9mo 12mo 24mo

. | |
Developmental care 2 |-.|—|

* Family-centered intervention program (FCIP)

* Participant: 251 VLBW preterm infants (<1500 g)
e Intervention: FCIP vs. Usual care

* Primary outcome: at term only
* Neurobehavioral performance
* Full oral feeding
* Hospital discharge

* Weight gain <)))

Family-centered Care Improved Neonatal Medical and Neurobehavioral Outcomes in Preterm Infants: Randomized Controlled Trial, Physical Therapy (2017)



Characteristic

In-NICU Interventions

After-Discharge Interventions

FCIP

UCP

FCIP

UCP

Neonatal Follow-Up (All
Infants)

Framework

Family-centered care,
synactive theory

Synactive theory

Family-centered care,
biosocial developmental
theory

Mode

Ward visits

Ward visits

Clinic and home visits

Telephone calls

Clinic wvisits

Target

Child, parent, and dyad
focused

Child, parent, and
dyad focused

Child, parent, and dyad
focused

Child focused

Child focused

Topics of service

(1} NICU environmental modulation (session I}
(2} Feeding support (session I1)

(3) Massage (session lII)

(4) Dyadic interaction activities (session llI)

(5) Child developmental skills (session IV)

(6) Parent support and education (sessions 1-V)
(7) Transition home preparation (session V)

(1) Home environmental
modulation (covered
only in home visits)

(2) Child developmental
skills

(3) Feeding support

(4) Parent support and
education

(5) Dyadic interaction
activities

(topics 2-5 were covered

in all sessions)

General care issues
asked by parent

(1} Health surveillance

(2} Immunization

(3) Growth assessment

(4) Mutrition consultation
(5) Clinical referral if needed

Approach

Interventions containing
all itemns listed above

Interventions con-
taining all items listed
above

Interventions containing
all items listed above

Consultation on
general care

Consultation on items listed
above

Provider

Murse, parent, and
physical therapist

Murse and physical
therapist

Family members and
physical therapist

Physical therapist

Meonatologist

Frequency

5 sessions (parental
involvement in all
sessions)

5 sessions (parental
involvement in at
least 1 session)

Clinic: 4 sessions (1, 2, 4,
and 9 mo)

Home: 3 sessions (term
and 6 and 12 mo)

7 phone calls
(termand 1, 2, 4,
6, 9, and 12 mo)

Fvisits (termand 1, 2, 4, 6, 9,

and 12 mo)

9FCIP = family-centered intervention program, MICU = neonatal intensive care unit, UCP = usual care program.

)

Family-centered Care Improved Neonatal Medical and Neurobehavioral Outcomes in Preterm Infants: Randomized Controlled Trial, Physical Therapy (2017)




Variable

FCIP Group
(n=122)b

UCP Group
(n = 129)¢

B Coefficient or Odds
Ratio (95% ClI)-

Effect Size

Morbidity

Duration of oxygen use, d

42.0 + 35.6

49.5+399

7.6 (-17.0 to 1.9)

Sepsis

16 (13.1)

26 (20.2)

0.6 (0.3 t0 1.2)

Mild to severe BPD

76 (62.3)

84 (65.1)

0.7 (0.4 to 1.1)

Stage Il or lll retinopathy of prematurity

12 (9.8)

23 (17.8)

0.5 (0.2 to 1.1)

Postmenstrual age at discharge, wk

37721

38322

-0.6 (-1.1 to -0.1)¢

Length of hospital stay, d
Feeding

56.6+23.9

62.1 £24.3

-5.5(-11.5 to 0.5)

Postmenstrual age when achieving full
enteral feeding, wk

35521

36.6+4.3

-1.1 (1.9 to -0.2)¢

Feeding desaturation

11 (9.0)

15(11.6)

0.8 (0.3 to 1.7)

Growth

Weight gain, g/d

40.0+£13.1

36.71£13.1

3.3 (0.1 to 6.6)¢

Weight at term, g

3,005.2 +566.2

2,912.5+633.3

92.7 (-57.0 to 242.3)

Mormalized weight at term, z

-08+1.5

-1.1+1.7

0.3 (0.1 t0 0.7)

Neurobehavioral score, points

Tone and motor patterns

n= 120
23 8+2.0

n=124
23.1+2.0

0.6 (0.1 to 1.1)¢

Primitive reflexes

24.21+1.8

23.9+1.7

0.3 (-0.1 to 0.7)

Behavioral responses

23.5+2.5

23,2126

0.3 (-0.4 to 0.9)

Total

71.5+4.6

70.21+4.0

1.2 (0.2 to 2.3)¢




Birth NICU D/C 3mo 6mo 12mo

Oromotor therapy 1 ||t

* Direct swallowing training (DST) + oral sensorimotor stimulation (OSMS)

 Participant: 186 preterm infants (<32 wks GA)

* Intervention: DST + OSMS vs. DST vs. Usual care
» 1/day, 5 days/week, until achievement 100% oral feeds of daily intake

* Primary outcome:
* Time from start to independent oral feeding

<)

Direct swallowing training and oral sensorimotor stimulation in preterm infants: a randomised controlled trial, Arch Dis Child fetal Neonatal Ed (2021)



OControl (n = 63)

ODST (n =63)

mDST+0OSMS (n = 60]

SOF-OF50 SOF-OF100 SOF-IOF SOF-COF




Overall transfer ¢ —A - Control (n=47) Proficiency —g - Control (n=47)
--=DST (n=52) ; -{3--DST (n=52)
—a—DST+OSMS (n=52) = DST+OSMS (n=52)

Mean overall transfer (%)
Mean proficiency (%)

4 58 7 8 9101112131415
Days from SOF
[OF350] [ OF100 ]

56 7 B 9 101112131415
Days from SOF
[OF50] | OF100 |

-\« Control (n=47)

Rate of transfer —4A - Control (n=47) Volume loss -8 -DST (n=62)

-0--DST(n=52)

—o—DST+OSMS (n=52)
~—o— DST+OSMS (n=62)

Mean rate of transfer (mL/min)
Mean volume loss (%)

S 6 7 8 9101112131415 J 2 3 4 567 8 9101112131415

o

Days from SOF Days from SOF

[OF 50 [ OF100 | [OF50) [ OF100
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Issues in early intervention

* Theory

e Contents of intervention: age (developmental stage), initiation,
duration, dosage

* Provider: therapist, parent
* Supervision
* Goal and progression: “just right challenge”

e Environment

<)
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Neural substrate and clinical significance of general movements an update, DMCN (2017)



Current status in Korea
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Summary

* 1/3 of VLBW infants in Korea: rehabilitative support

e Risk factors: preterm + term (antenatal, perinatal, postnatal)

* Early detection of high risk infants

* Framework: dynamics systems theory, ICF, family-centered care

 Early intervention: insufficient, small-sample sized, heterogeneous
* Parent-delivered: conditional (short- and long-term motor/cognitive outcome)
* Therapist-delivered: conditional (short-term motor outcome)
* Developmental care: conditional
* Oromotor: inconclusive

* [ssues: provider, contents, supervision, environment (+mechanism)

<)
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