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Newborn Screening

Newborn blood spot screening is a longstanding population
screening program, in place since 1960s

“Heel prick test” at 2-3d of age

Targets serious treatable disorders not clinically evident in
newborn period, enables early intervention

In Ontario, NBS expanded in 2006, now includes 29 disorders

Coordinated from single lab (Newborn Screening Ontario)
~140,000 babies screened/yr
~1400 screen positive (~1%)
~140 have disease (~0.1%)
® large # false +ve’s




Rationale for the Study

® NBS historically evaluated based upon laboratory test
performance & health outcomes of true positive cases

® With expansion, greater need to understand impact of
higher volume and wider range of results on

® Parents
® Health care providers
® Health care system
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Cystic Fibrosis as a Model
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Associated with poor lung function, resp
Infection, inadequate nutrition

Early ID and intervention improves
nutritional status, height/weight gain

Largest single disease contributor
 470/1674 screen +ve's

Multiple populations caught in net
« ~70% false positive (FP)

Screening in ON since 2008
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« Total screen positives referred out:1674 (2014)




Research Question

What is the impact of CF newborn screening on:
® Mothers of CF screen positive infants
® Primary care providers

® Health service utilization
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Mixed methods, prospective cohort design

* Longitudinal = Cross-sectional survey + Administrative
survey + qual qual interviews claims data
interviews = Barriers, facilitators re: = Utilization of MD,

retrieval caring for carriers ED, inpatient visi
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Health System

= Administrative
claims data

= Utilization of MD,

ED, inpatient visits

by mothers &

infants

Evidence to date re: system impact

« Speculation that lingering concerns re: false positive
results may prompt parents to seek more health care

services

e Evidence is inconsistent, no evidence re: CF

2003 Metabolic disease: increased rates of hospitalizations

2006 Metabolic disease: no association i

2011 Metabolic, endocrine, hemaglobin disorders: no
association

2016 Metabolic disease: increased rates of MD & inpatient
Visits

Retrospective
self-report data

Pop-level
admin claims
data



Study Objective

® To determine the association of false positive
NBS results for CF with

® infant health care use over the 1st year of life
® outpatient, emergency dept visits (family driven)
® hospitalizations (provider driven)
® maternal health care use over the 15t year of life
® primary care Visits
® mental health visits




Data Sources




Defining the cohorts:
false positive & screen negative

® |nfant-maternal pairs born between Apr 1, 2008 and
Nov 30, 2012

® Confirmatory test result indicating false positive or
screen negative result for CF

® As per NSO classifications consistent with FP

® Screen —ve matched 4:1 on YOB, sex, rural residence,
material deprivation quintile

® Captured health services used by infant and mother for
1 yr, starting 3 mo after infant DOB




Analyses

® Baseline characteristics and outcomes of maternal-
Infant pairs were calculated and stratified according to
screen +ve/-ve status

® Between group comparisons using t-tests/chi sq

® Examined associations between baseline covariates
and outcomes using negative binomial regression
models

® adjusted for infant comorbidities, birth month

® adjusted for px complications, history of mental health
conditions

® examined interaction b/w primary care provider type @
3mo and health care use, via stratified models




Baseline characteristics of maternal-infant pairs

False +ve Screen —-ve
N=1,564 N=6,256
n (%) n (%)

Prematurity 99 (6) 442 (7)
Major congenital anomaly 25 (2) 93 (2)
Multiple birth 38 (2) 225 (4)
Primary care provider = FP 1182 (76) 4635 (74)
Maternal age (Mean/SD) 29.85+5.51 30.13+5.50
Maternal mental health hx 775 (50) 2998 (48)
Rural residence 176 (11) 704 (11)
Low SES 541 (35) 2164 (35)

Baseline characteristics were similar across false positive

and screen negative groups




Infant health care use: MD visits
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Mean No. Visits in 1 year

Visit Type Proportion of visits to genetics & respirology
greater among FP infants compared to controls
 Gen: FP 1.8%, controls 0.7%

* Resp: FP 1.0%,controls 0.6%




Infant health care use: ED visits

0.9
<
@
>
—
=
9
D ® False +ve
> = Screen -ve
o
zZ
(=
8 p>0.05
=

Low acuity High acuity Overall

Visit Type




Infant health care use: Inpatient visits

Mean No. Visits in 1 year
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Adjusted Models: Infants

Specialist Visits False +ve 1.39 1.20-1.60
Prematurity 2.50 2.10-2.98
Multiple birth 0.94 0.73-1.22
Major anomaly 3.58 2.84-4.52
ED Visits False +ve 1.07 0.98-1.18
Prematurity 1.23 1.07-1.43
Multiple birth 0.85 0.68-1.05
Major anomaly 1.36 0.93-1.98
Inpatient Visits  False +ve 1.70 1.24-2.34
Prematurity 2.69 1.92-3.75
Multiple birth 0.81 0.48-1.31

Major anomaly 6.92 4.55-10.55



Adjusted Models:
Stratified by provider type

Provider Type Adjusted RR 95% ClI

Specialist Visits Family Physician 1.02-1.39
Pediatrician 2 26 1.62-3.15
ED Visits Family Physician 1.00 0.90-1.11
Pediatrician 1.40 1.14-1.73
Inpatient Visits  Family Physician 122 0.85-1.75

Pediatrician 3 95 2.00-7.81




Maternal health care use:

post-partum, mental health, ED visits
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Adjusted Models: Mothers

RR

Outpatient MH visits
(excluding ED)

Outpatient MH visits
(including ED)

False +ve

Px complication

Mat MH hx

False +ve

Px complication
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Interpretation

INFANT HEALTH CARE USE

® Higher use of outpatient specialist services among FP infants
® GEN: follow-up carrier testing
® RESP: heightened perceptions of vulnerable infant health

® Increased rates of hospitalization among FP infants
® Might signal increased medicalization of these healthy infants
® Might signal residual confounding

® Effect of provider type
® Are pediatricians seeing sicker infants?

MATERNAL HEALTH CARE USE

ased health care use detected, reassurin



Limitations

® Residual confounding

® Clinical details insufficient to fully explain detected
differences

® Psychosocial outcome data could be informative, if
linked In

® But in ON cohort sampled for prospective study, no
measurable psychosocial distress detected




Conclusion

® System needs to be equipped for increased resource use
resulting from NBS

¢ Signal related to medicalization of FP infants warrants
further study and consideration

® QA frameworks that attend to system impacts of expanded
screening are warranted
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