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Objectives

1. Learn about long-term benefits of following-up with all
NICU survivors

2. Understand how follow-up programs can help with early
diagnosis of Cerebral Palsy

3. Discuss best practices for a robust NICU follow-up program

NCO-N



Prematurity

* |IOM describes prematurity as a common complex condition from
multiple gene-environmental interactions that lead to several final

pathophysiological pathways resulting in early birth

 Factors include maternal medical conditions, genetics, environmental
exposures, assisted reproductive technology, behavior and psychosocial
factors, neighborhood and social characteristics

* Prior preterm birth is strongest risk factor

« Pathways include inflammation, uterine distention, deteriorating fetal or
maternal health

* Preterm outcome studies have reported higher rates of cerebral palsy
(CP), intellectual disability, sensory impairment in survivor.

« Recent studies describe school and behavior problems such as learning
disabilities, language, visual-perceptual and attention deficits

Behrman and Stith, eds, IOM, 2007 n eO n
®



This year, in addition to monitoring progress on key indicators, Report Cards
. include selected state actions to improve maternal and infant health.
STRONG _...! Premature birth and its complications are the largest contributors to infant
BABIES. death in the U.S., and preterm birth rates have been increasing for four years.
Prematurity grades are assigned by comparing the 2018 preterm birth rate to
March of Dimes' goal of 8.1 percent by 2020. While it's not yet possible to
2 019 assign grades for maternal health indicators given the available data, it's clear

that rates of maternal death and morbidity are unacceptably high. Maternal
M ARCH OF DI MEs health complications, and the social determinants of health, affect the health E XA
REPORT CARD and survival of both mom and baby. Highlighted on the second page are I

selected actions available to states to help improve maternal and infant health.
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Child Heath Inequities

» Social determinants follow social gradient that risk adverse
outcome increases with increasing disadvantages.

* Inequities in child health are dependent on exposure to risk and
protective factors

« Exposure is influenced by mother’s exposure to risk and protective factors
iIn her own childhood and in pregnancy so that infants are likely born low
birth weight, premature and at risk for disability, such as cerebral palsy

* Intergenerational effects contribute to next generation.

» Addressing inequities, societies achieve better health and
developmental outcomes
« Spillover effect on other nonhealthy outcomes

Uchitel, J. Pediatrics 2018 n GO . r \



Clinically Significant Stress is major risk
factor for preterm birth

* Grappling with serious mental and physical ilinesses in self or
close family

* Income, food, housing insecurity

* Complicated grief

* Unsafe working conditions

* Threat of gun or police violence

* Lack of access to health care and child care
* Lack of social safety net

* Lack of sense of safety




NICU

* Children born prematurely or sick are cared for by health care
providers who have special training and equipment around-the-
clock until physiologic stability and have the ability to transition
to home care.

NCO-N



Why NICU follow up?

* Improve survival means more survivors with complex needs
» Multidisciplinary needs
* Medical, rehabilitative, psychological, social service

» Pediatricians and Family practitioners have less experience with
advances in NICU care

« ELBW have high use special outpatient services
« Parent support
* Liaison with community physicians and agencies

 Early identification of developmental disabilities, referral to appropriate
agencies

« Poor compliance -> higher rates of disability, lower 1Q scores

* Less access to required ancillary services
NCO-N



AAP Policy: Hospital Discharge of the High-Risk Neonate

Committee on Fetus and Newborn
Pediatrics November 2008, 122 (5) 1119-1126; DOI: https://doi.org/10.1542/peds.2008-2174

* Who?:
* Preterm infant

* Infant with special health care needs or technology dependence
 Risk due to family issues

* Anticipated early death
* When?:

 physiologic stability — oral feeding to support appropriate growth, ability

to maintain normal body temperature, sufficiently mature respiratory
control

* Parents received necessary teaching and demonstrate mastery of
essential knowledge and skKills.

* Arrangements for follow up

NCO-N



* What needs to happen for transition of care?

* Individualized home-care plan developed with input from all
appropriate disciplines

* |dentification and preparation of in-home caregivers

* Knowledge of basic infant care

* Plan for nutritional care and medication administration

* List of required equipment, supplies, accessible source

* Primary care physician (medical home) mobilized, initial
appointment made

* Review of hospital course, unresolved medical problems

identified, plans for follow up and treatment




* What needs to happen for transition of care?

* Community support services

* Specific appointments with pediatric medical and surgical
subspecialists as needed

* Emergency care and transport plan

* Financial ability to ensure capability to finance home-care
costs.

* Plan for periodic developmental evaluation
* Follow-up for eye and hearing
* Car seat evaluation



Medical home

* Approach to providing comprehensive primary care

» Access and coordinate specialty care, other health care, educational
services, in- and out-of-nome care, family support

* Home care services required physician’s order

* Updates plan of care based upon feedback from other members of
team

NCO-N



From a parent perspective:

“When we were discharged from the NICU, the doctors kept telling
me that | should treat Mira like a “normal” baby. She didn’t need
intensive care anymore... She was medically stable...But my
anxiety level was still in the stratosphere...l didn’t know how to just
let go of the two months of intensive care that were my introduction
to being a mother. Prematurity doesn’t end at discharge...

For premature babies, the cascade of development is disrupted at
the very beginning... Being in an incubator, even carefully
positioned with the best developmental care in the world is not the
same as ‘an in-utero’ experience... Premature infants have to find
their own cascade.”

Sarah DiGregorio, Early, 2020



Goal of neurodevelopmental follow-up

* Support all at risk babies by identifying problems as early as
possible and providing treatments and therapies to promote and
support their development and improved outcomes

* Measure of success: families linked to all support services they
need after baby is discharged. Things do change after
discharge.

* |dentify interventions that contribute to improved outcomes
* Help parents decipher all the information.

NCO-N



What is Home care?

 Rehabilitative (PT, OT, SLP)

* Implementing plans of care (coordinating home med equipment, pharmacy,
supplies)

* Personal care

« Administration of prescribed medication/therapies (IV nutrition, antibiotics, fluids)
« Respiratory support, CPAP, BiPAP, vent

« Tracheostomy care

« Complex medical and surgical care

» Mobility assistance and transfers

» Educating, training, supporting family

» Hospice

NCO-N



Parents’ role at times

* Use of enteral feeding tubes

* Tracheostomy care

* Respiratory treatments and supports
* Wound care

* |V line care

* Medication management

* CPR

NCO-N



Very preterm ELBW Infants have multiple service needs between hospital
discharge and 18-22 mo CA

* Visiting Nurse - 58.7%

* OT or PT - 59.9%

* Speech therapy - 33.7%

 Early Intervention - 55.7%

* Social Worker - 25.6%

* Subspecialty care - 68.8%

* Missed opportunities for referral to ECI

* 34% “high concern” infants not referred to ECI

Hintz, SR. Arch Pediatr Adolesc Med, 2008 n GO n
@



“Every premature baby should get access to developmental care
and therapies as they grow, if they need them. We were quite
lucky in this regard: Not only did we qualify for our NICU’s
excellent follow-up clinic, but Mira also automatically qualified for

Early Intervention because she had been born weighing less than
1,000 grams.”

NICU care is very profitable for hospitals so most hospitals want

one. Follow-up care is not, so not all hospitals will allocate money
for a follow up program.

Sarah DiGregorio, Early, 2020



Neurodevelopmental Domains Affected

* Cognitive deficits

* Motor deficits

* Gross motor — developmental coordination disorder (16%)
* DCD associated w/ poorer academic performance (Roberts, DMCN 2011)

* Fine motor (71%)
« Cerebral palsy

* Sensory impairments
* Vision: visual-motor integration /spatial skills (10-20%)

* Hearing
» Behavioral and psychological problems

NCO-N



Minor Neurodevelopmental Difficulties: High prevalence, low
severity dysfunction

* Cognitive
* Mean IQ 8-14 points lower than Full term

 Borderline intelligence — 1Q 70-84
* 750-1500 g (20%)
« <750 g (33%)
* <1000 g (22%) [Gargus, et al. Pediatrics 2009]

* Learning deficits
e 45% - 65% V. 11% Full term
* Reading, comprehension, written output, abstract thinking, math skills

 Memory tasks and processing speed
NCO-N



Minor Neurodevelopmental Difficulties: High prevalence, low
severity dysfunction

* ADHD, behavioral social problems

* Executive function deficits
 Planning
 Organizing
* Problem solving
* Working memory — retrieval
* Inhibition
* Attention

* Related to abnormalities neural connectivity involving cortical
dorsal stream — parietal, frontal, hippocampal areas



Challenges in Predicting Outcomes

* Available studies/data may not be relevant to current NICU
practices and patient population

 Gestational Age vs. birthweight

* Single center vs. MCT trial vs. population-based vs. national
» Varied Assessment tools

 Length of follow-up — age at assessment

* Difficulty in determining the independent effects of biologic vs.
environmental factors

» Must often piece together information from various studies to
provide families with information that is meaningful and helpful

NCO-N



Minimal age for reliable neurodevelopmental prognosis

* 129 ELBW born between 1993 and 1998 followed to age 6-10
years

* At last follow up exam, 17% showed major impairment
* 9% CP
* 42% minor impairment
* 41% normal

 Longitudinal analysis of cases without CP
« Assessments at term equivalent correct 49% of cases
« At 12 mo cCA, prognosis correct in 59%
« At 3 years, 70% correct

» CP can be confirmed at 2 years with sufficiently reliability

Voss, W. Acta Paediatr, 2007
NCO-N



Impact on Family up to 2 years post NICU
discharge

* Greater impact on Family scores (worse effects on family
function) were associated with >3 unpaid hours/week off from
work, increase debt, financial worry, unsafe home environment
and social isolation.

* Lower parent emotional scores (greater impact) were associated
with social isolation, unpaid time off, financial worry, unsafe
home

* Higher parent scores were associated with early intervention and
Medicaid.

Lakshmanan et al, Health and Quality of Life Outcomes, 2017

NCO-N



Insurance: It matters!

% Pediatric home health paid by Medicaid

« Comprehensive home health benefits
* Part-time or intermittent nursing
* Home health aide
* Medical supplies and equipment
 PT,OT, ST

* Low payment

State CHIP

* 36 states, only 1 does not cover home health services
Private health insurance

* Authorization when it is perceived to be cost-effective alternative to hospitalization or outpaient

tfreatment

Non-group plan
« Seldom get home health coverage
« Title V for children with special health care needs

NCO-N



Public Benefits

* Low income families with low birth weight infants may qualify for
Supplemental Security (SSI)

<1200 grams, < 33 weeks gestation

<1500 grams, < 34 weeks

<1700 grams, < 35 weeks

<1870 grams, < 36 weeks

< 2 kg, 37-40 weeks

Qualification in 3 ways
* Under listing for low birth weight as long as child is < 6 months old
 another listed medical condition
* Functionally equaling a listed condition

 Periodic continuing disability reviews (CDRs)

NCO-N






Cerebral Palsy — most common physical disability of
childhood

 Cerebral palsy is a group of permanent disorders of the
development of movement and posture, causing activity
limitation, that are attributed to non-progressive disturbances that
occurred in the developing fetal or infant brain.
» Diagnosis typically made between 12-24 months

* 4 motor types

« Spasticity (85-91%)
 Unilateral (hemiplegia) 38%
* Bilateral (diplegia, lower > upper) 37%
* Quadriplegia 24%

* Dyskinesia (4-7%)

* Ataxia (4-6%)

» Hypotonia (2%)



Early diagnosis of CP: 3 tools

* Neonatal MRI (86-89% sensitivity)

* Prechtl Qualitative Assessment of General Movements, GMs
(98% sensitivity)

* Hammersmith Infant Neurological Examination, HINE (90%
sensitivity)

* High quality evidence indicates that a trajectory of abnormal
GMs or HINE scores, in combination with abnormal MR,
producing congruent findings is more accurate than individual

clinical assessments in isolation.



Figure. Algorithm for Early Diagnosis of Cerebral Palsy or High Risk of Cerebral Palsy

Newborn detectable risks Infant detectable risks

urological risk Parent identified concern Unable to sit at 9 mo or hand
birth defect, IUGR) asymmetry
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Combined assessment data indicates

m 1.1 Definitely CP 1.1 Unclear 1.1 Definitely NOT CP
\4
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4

A

Y

Y

8.1 HINE 240

8.1 MRIWMI

8.1 HINE <40

8.1 MRIGMI

R

A

9.0 Determine preliminary topography
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12.0 Communicate findings
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relevant associated impairments

v

10.0 Arrange early intervention and parent support

Monitor

Confirm diagnosis

Novak |, JAMA Pediatric, 2017



Why?

* Brain development and refinement of motor system continues
postnatally and is driven by cortical activity

* Infants who do not use their motor cortex risk losing cortical
connections and dedicated function

* Infant motor behavior, via discovery and interaction with
environment controls and generates growth and development of
muscles, ligament, bone, and ongoing development of
neuromotor system.

* CP-specific early intervention maximizes neuroplasticity and
minimizes deleterious modifications to muscle and bone growth

and development.
NCO-N



Evidence for therapy

* Hemiplegic CP with early constraint-induced movement therapy
(CIMT) have better hand function than controls

« Regular surveillance and interventions have decreased rates of
hip displacement, contracture and scoliosis in infants with
bilateral CP

 GAME - Goals-Activity-Motor Enrichment — early, intense,

enriched, task-specific, training-based intervention at home have
provided better motor and cognitive skills than those with usual

care
* Larger replication RCTs underway

NCO-N
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Why a follow up collaborative?

* Traditional reliance of clinical practice on randomized clinical
trials has led to large numbers of underpowered trials, making
less impact on population outcomes

* New trial strategies such as comparative effectiveness trials,
routinely collected data sets may help to more eftectively clarify
importance of small detailed steps

* Learning from differences and ensuring we gather potentially
better practices into individually clinical strategies in well-
planned services are important goals.

NCO-N



Development is a continuum, build on
earlier development

* We have a responsibility to better understand the protective
factors beyond the neonatal period that modify the trajectory of
general and organ specific health of people born preterm and
thus overcoming the potential negative consequences.

NCO-N



Communities of Practice (COP)

* Groups of people who share a concern, a set of problems, or a passion
about a topic, and who deepen their knowledge and expertise in this
area by interacting on an on-going basis.

* Wenger: COP model: 5 stages, 3 key dimensions (domain, community,
practice)
» Potential
 Coalescing
« Maturing
« Stewardship
 Transformation

* NEON as a COP
* Not enough evidence to guide post-discharge care of NICU survivors

Wenger E, Communities of Practice, n GO ° ‘ \
2004



NEON

* 5 annual summits
» Rotated to different follow up program hosts around the state

* Goal to establish evidence for best practices and standardized care for
NICU survivors so that all can reach maximal potential

» Created distribution lists and member roster

* Formed executive committee to maintain momentum (lack of funds for a
coordinator)

 Logic model to map out theory of change

* Collaborative group to advocate for support for follow-up services

* Follow up practices reliant on expert opinion

* Need infrastructure to establish a share database to help determine

evidence-based practices.
NCO-N



Survey of constituents 2016

* 16 programs
8 private; 8 academic
« 3828 initial visits infants < 32 6/7 weeks

* Barriers to follow up
* Financial problems
 Insurance denials
 Transportation
* Insufficient clinic staff
* Scheduling
* Unsupportive Pediatricians

NCO-N



Early identification of cerebral palsy

* Single data-driven project quality improvement project
* Base line data from 7 sites
* Groups to get GMA and HINE training

NCO-N



Long term goals

* Secure funding
* Centers of excellence for NICU follow-up care and services

 State-wide NICU follow-up database to benchmark long-term
outcomes, to guide quality improvement and improve long-term
neurodevelopmental and health outcomes of NICU survivors.

NCO-N
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Thank you!

* Questions?




