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Objectives 

• Briefly note opportunities for collaboration by introducing 
planned analyses aiming to examine the relation between 
methodological factors and the consistency of estimated 
treatment effects and/or estimated magnitudes of association 

 

• Review selected distinctive databases for cerebral palsy etiologic 
investigations including 
– National Collaborative Perinatal Project (NCPP);  

– Neonatal Brain Hemorrhage Study (NBH); 

– Extremely Low Gestational Age Newborn (ELGAN) study;  

– University of Michigan Cerebral Palsy Registry;  

– Origins, Wellness and Life-History (OWL) case-control study;  

– the combined Norwegian and Danish national birth cohort studies 
(collectively referred to as MOBAND), and others. 

 



The Problem (Opportunity)  

• Observational research in general is plagued by 
heterogeneous findings, many are imprecise, grossly 
exaggerated, biased and/or invalid  

 

 

--Lies, Damned Lies, and Medical Science 

By David H Freedman / The Atlantic / 

November 2010 

“Simply put, if you’re attracted to ideas that 

have a good chance of being wrong, and if 

you’re motivated to prove them right, and if 

you have a little wiggle room in how you 

assemble the evidence, you’ll probably 

succeed in proving wrong theories right.” 

 



The Problem (Opportunity)  

• Identification of legitimate biomarkers has proven to 
be a challenging task, these same challenges apply to 
the identification of etiologic factors (perhaps more so) 

 

 



The Problem (Opportunity)  
• Like every other line of investigation, CP etiologic 

research is plagued by the same concerns, perhaps 
more so due largely to the complexity of the subject 
matter 

 

 



The Problem (Opportunity)  

• Absent an ability to clearly differentiate biased, 
exaggerated and/or false findings from true and 
therefore meaningful variation, the pace of science is 
slowed since 
– The credibility of science is hampered  

– ‘Hard sciences’ are less able to identify which observational 
findings to examine in greater detail 

– The problem, heterogeneous methods and spurious findings, 
is perpetuated rather than alleviated 

– Systematic reviews and meta-analyses aggregate these 
findings and they are viewed as somehow valid (by some) 

 

• Accordingly, in addition to classical methods, ‘pure science as 
demonstrated by our speakers later today’, it is time to examine 
ourselves, our studies, our methods, and our interpretations with 
a presiding criterion of evaluation being replication 

 

 



The Problem (Opportunity)  

• Specifically, a series of analyses involving multiple 
patient level data-sources, simulated datasets and 
meta-analytic methods to examine the implications of 
methodological factors with regard to our ability to 
identify replicable findings of treatment effects and/or 
estimated magnitudes of association 

 

• Factors including, 
– Study design (i.e., cross-sectional versus longitudinal) 

– Inclusion/Exclusion criteria (i.e., truncation by birth weight versus gestational 
age at birth) 

– Choices made during the course of statistical analyses (i.e., use of stepwise 
multivariable regression model selection methods, residual confounding, 
adjustment for intermediaries, inclusion of too many covariables with not 
enough cases, etc.) 

– Unmeasured confounders (learning from and perhaps extending the work of  
VanderWeele & colleagues) 

– And others (collaborators are welcome to discuss and participate in this 
afternoon’s breakout session, ‘Using the CP databases: Collaborative 
opportunities’, Led by N. Paneth) 

 

 



The Problem (Opportunity)  

• These are not ‘new’ concepts, but applying them specifically to 
CP etiologic research is perhaps novel 

 

• The aim is to better quantify the variation in estimates accounted 
for by study design and analytic choices with the intent of 
extending an evidence base in support of optimal considerations 
– The task is to operationalize ‘good epidemiologic practices’, however 

we define these as a team, and to perform a range of analyses 
examining whether they are indeed associated with consistent, 
replicable estimates as determined by the best of our understanding 

 

• The following selected distinct databases for CP etiologic 
investigations are reviewed with the purpose of informing a later 
conversation. 

 

 



Recent Efforts to Coordinate 

Across Cohort Studies & to 

Make Pertinent Data Available 

for New Investigations  



Birthcohorts.net   
• A prerequisite for collaboration across cohort studies is that they 

are well documented and information about design and data on 

the existing cohorts is collected in a comparable form and are 

easily accessible. This website aims to serve this purpose. 

 

• Which cohorts are included? 
– Cohorts started in pregnancy or at least at birth 

– Cohorts with at least one year of follow-up 

– Cohorts with at least 300 mother-child pairs 

 

• The inventory is not complete. 

– PI must register their cohort 

 



http://www.birthcohorts.net/


NICHD/DESPR Biospecimen 

Repository Access and Data Sharing 

(BRADS) 

brads.nichd.nih.gov/ 

• The Division of Epidemiology, Statistics and Prevention Research of the 

Eunice Kennedy Shriver National Institute of Child Health and Human 

Development (NICHD) maintains an extensive repository of datasets from 

completed studies, biospecimens, and ancillary data.  

 

• The Division intends to make datasets and biospecimens more widely 

available to the research community for use by qualified researchers and 

to establish procedures for access consistent with the National Institutes 

of Health (NIH) Data Sharing Policy.  

 

• The Division has established an internal committee, the Biospecimen 

Repository Access and Data Sharing Committee (BRADSC), to oversee 

the repository access and data sharing program. 



brads.nichd.nih.gov/ 



Distinctive Databases for CP 

Etiologic Research 



Collaborative Perinatal Project 

(CPP) 
 

• Pregnant women were enrolled between 1959-1966 at the time of perinatal care at 

any of 12 university hospital clinics throughout the US,  
 

• The mothers’ blood (serum) was collected approximately every 8 weeks, at 

delivery, and six weeks postpartum 
 

• The children were systematically assessed for the presence of birth defects and 

other outcomes through age 7 years 

• Examiners were residents or staff members in pediatrics or neurology, age 1 

and age 7 examiners were blinded,  

• At age 7 exam, extensive quality control program implemented,  

• In 1,045 test-retest comparisons of children considered to be abnormal, 

the diagnoses in four patients (0.38%) were found to exhibit a difference in 

judgment as to the presence of significant neurologic abnormalities.  

 

 

 http://www.archives.gov/ 

www.niehs.nih.gov/research/atniehs/labs/epi/studies/dde/index.cfm 



CPP 

• 51,285 live-born singleton pregnancies 

 

• 45,559 children with known outcomes at age 7 

– 189 had CP 

• 41% IQ < 70 

• 23% had at least one non-febrile seizure by age 7 

Nelson KB, Ellenberg JH. Antecedents of cerebral palsy. I. Univariate analysis of risks. American Journal 

of Diseases of Children. 1985; 139:1031-1038. 



Neonatal Brain Hemorrhage 

(NBH) study  

• The NBH included all 1,105 
children born 9/1984-6/1987 
weighing between 500 and 
2000g at birth born-in or 
transferred to three neonatal 
intensive care units.   

 

• These three centers provided 
care to 85% (386/454) of babies 
weighing between 501-2000g at 
birth, and 90% of infants 
weighing less than 1,500g at 
birth in the three counties of 
Ocean, Middlesex and 
Monmouth, NJ.  

 
 

Pinto-Martin JA, Riolo S, Cnaan A, Holzman C, Susser MW, Paneth N. Cranial ultrasound prediction of disabling and 

nondisabling cerebral palsy at age two in a low birth weight population. Pediatrics. 1995; 95:249-254. 



NBH study  

• Relevant information extracted:  
– maternal data – including demographic information and history of 

smoking, alcohol and drug use;  

– pregnancy complications – infections, hypertensive disorders of 
pregnancy, vaginal bleeding;  

– labor and delivery data – mode of delivery, labor duration, duration of 
membrane rupture, clinical chorioamnionitis, placental and cord 
abnormalities;  

– infant data – birth weight, head circumference, cranial ultrasound  results, 
mortality during the first 28 days and separately during the first 12 months 
of life;  

 

• Cranial ultrasound scan was performed prospectively on 1,088 of the 
1,105 (98.5%) infants in the cohort.  

– They were timed as closely as possible to ages 4 hours, 24 hours and 7 
days.  

– A pre-discharge and or monthly CUS for longer stay infants was added to 
the protocol several months after the study had begun,  

• 517 of the 1105 infants (46.8%) had four or more scans 

Pinto-Martin JA, Riolo S, Cnaan A, Holzman C, Susser MW, Paneth N. Cranial ultrasound prediction of disabling and 

nondisabling cerebral palsy at age two in a low birth weight population. Pediatrics. 1995; 95:249-254. 



NBH study  

• Selected pertinent data collected at: 

 

– Age two  years (corrected for 
gestational age)  
• disabling and non-disabling cerebral 

palsy diagnoses, Bailey Mental and 
Motor scores. 

 

– Ages six and again at nine years  
• Riley Motor Problems Inventory 

 

– Age 16,  
• activity limitation, health status  

 

– Age 21, strategic follow-up, 
examining Autism Spectrum 
Disorder (ASD) 

 

Korzeniewski et al. Association between Transient Hypothyroxinemia of Prematurity and Adult Autism Spectrum Disorder 

in a Low  Birthweight Cohort:  An Exploratory Study. Paediatric and Perinatal Epidemiology (accepted for publication) 



The Developmental 

Epidemiology Network (DEN) 
• Sample.  

1095 of the 1605 infants born between 1/1/91 and 12/31/93 with 

birth weights of 500-1500 g at one of four participating hospitals 

were included (461 were excluded because their placentas were was 

not available for examination, 49 were excluded due to missing data). 
 

• Placenta Examination 

Pathologists at each of the participating institutions collaboratively developed a 

manual of standard definitions for all of the features studied. Gross and 

histologic examination of the placentas was performed, findings were recorded 

on a standardized collection form. Placentas were examined grossly in the fresh 

state. Formalin fixed, paraffin embedded, and hematoxylin- and eosin-stained 

sections of the umbilical cord, placental membranes, and placental parenchyma 

were histologically assessed for multiple items 

Hansen A, Leviton A, Paneth N, Reuss ML, Susser M, Allred EN, et al. The correlation between placental pathology 

and intraventricular hemorrhage in the preterm infant. Pediatric Research. 1998; 43:15-19. 



The Developmental 

Epidemiology Network (DEN) 
• Ultrasound examination.  

• Standard neonatal cranial ultrasound examinations were 

performed by experienced technicians using a 7.5-Hz 

transducer.  

• Readings were recorded on a standardized collection form and 

read by consensus.  

 

• Maternal/neonatal data.  

• pregnancy, labor, and delivery information were collected by a 

combination of maternal interview and maternal and infant 

chart review.  

• These data included, but were not limited to, maternal receipt 

of magnesium sulfate, and antenatal glucocorticosteroids.  

Hansen A, Leviton A, Paneth N, Reuss ML, Susser M, Allred EN, et al. The correlation between placental pathology 

and intraventricular hemorrhage in the preterm infant. Pediatric Research. 1998; 43:15-19. 



Extremely Low Gestational Age Newborn 

(ELGAN) study 

• Considerations leading to the study 
– Processes that lead to preterm delivery can 

contribute to brain damage 
• Likely inflammatory 

• Involve fetus 

• Are complex 

• Probably persist for days if not weeks 

• Need not be initiated by microorganisms 
– Original focus on was inflammatory exposures, expanded to 

processes that impair fetal growth. 

O'Shea TM, Allred EN, Dammann O, et al. The ELGAN study of the brain and related disorders in extremely 

low gestational age newborns. Early Human Development. Nov 2009;85(11):719-725.  



the ELGAN study  

• Developmental processes during 23-27 weeks GA may be most 
vulnerable 
– Transformation of oligodendrocyte precursor 

– Migration of neuron precursors from germ germinal plate 

– Excitatory neurotransmitter pathways are up-regulated in immature 
brain,  
• apparently to facilitate neuronal migration, division, organization and 

development of synapses and synaptic networks 

 

• ELGANs are born before they can synthesize adequate amounts 
of proteins normally provided by the placenta/mother 
– Many of these proteins promote the differentiation/maturation of 

neurons and oligodendroglia (neurotrophins) and have the capacity 
to protect these cells against adversity. 

 

O'Shea TM, Allred EN, Dammann O, et al. The ELGAN study of the brain and related disorders in extremely 

low gestational age newborns. Early Human Development. Nov 2009;85(11):719-725.  



ELGAN Biomarkers 

• Specimens Include: 
– Organisms recovered from the placenta 

parenchyma 
• 67% of vaginal deliveries following labor,  

• 45% of C-section following labor,  

• 24% of C-section for preeclampsia 

– Placenta histologic characteristics 

– Blood proteins in maternal blood,  

– Umbilical cord blood 

– Postnatal blood (obtained 1,3,5,7,14,21 and 28 days 
after birth) 

 

• Created a tissue bank for future studies 

O'Shea TM, Allred EN, Dammann O, et al. The ELGAN study of the brain and related disorders in extremely 

low gestational age newborns. Early Human Development. Nov 2009;85(11):719-725.  



ELGAN Ultrasound Data 

• Scans obtained (clinically) were read by 2 
independent readers blinded to clinical 
information 
– 1 at institution of birth, 2nd at other study site 

• 3rd reader used as a tie-breaker  

– Computed kappa (agreement),  

– Assessed data based on concordant relative to 
discordant scans  

– Considered those collected at three stages: 1-5 
days, 5-14 days, 15-40 days 

 

O'Shea TM, Allred EN, Dammann O, et al. The ELGAN study of the brain and related disorders in extremely 

low gestational age newborns. Early Human Development. Nov 2009;85(11):719-725.  



ELGAN Neurodevelopmental  

• Early assessment included: 
– Score for Acute Neonatal Physiology (SNAP, I & II) 

– Bayley Scales of Infant Development & Mental Development 
Index 

 

• 2 year corrected age follow-up: 
– cerebral palsy (consider diplegia, quadriplegia & hemiplegia 

separately) ,  

– developmental delay 

– Autism spectrum disorder screening  
• Evaluation of the M-CHAT tool 

 

• Funded for age 9 follow-up 
– Evaluation of school performance, psycho-social outcomes 

O'Shea TM, Allred EN, Dammann O, et al. The ELGAN study of the brain and related disorders in extremely 

low gestational age newborns. Early Human Development. Nov 2009;85(11):719-725.  



ELGAN Strengths & Weaknesses  

• Strengths  
– Large sample size, 

– Selection by GA rather than 
birth weight 
• Minimizes confounding by 

differential inclusion of 
growth restricted infants 

– Prospective data collection 

– Minimized observer variability 

– Employed blinding 

– Minimized attrition (80%-93% 
follow-up depending on 
outcome) 

O'Shea TM, Allred EN, Dammann O, et al. The ELGAN study of the brain and related disorders in extremely 

low gestational age newborns. Early Human Development. Nov 2009;85(11):719-725.  

• Weaknesses  

– Those of all 
observational studies 
• Unable to distinguish 

between association & 
causation 

• Potential confounding by 
indication  

• Sickest infants more likely 
to be treated aggressively  



University of Michigan/ CPrcOM 

Registry  

• This registry is designed both as a repository of names of folks 

willing/interested in serving as research participants.  

 

• It is also envisioned as a mechanism for dissemination of 

information and a “sandbox” for researchers to connect.  

 

• While housed in U of M’s PM&R Department, the registry is also part of the CP 

collaborative sponsoring this conference. 

 

• This effort is envisioned as a centralized online spot for families to ‘see what’s 

going on’ and participate, and further  for the many Michigan University Research 

Corridor investigators to initiate collaborations 

http://www.med.umich.edu/pmr/research/cprcom.htm 

https://www.umms.med.umich.edu/umclinicalstudies/detail_pub_study.do?show=YES&id=35366&TYPE= 



Origins, Wellness and Life-History 

(OWL) case-control study 

• This study takes a comprehensive etiologic approach 
to CP, recruits cases across our state, and makes use 
of multiple sources of exposure information: 
– maternal interviews,  

– birth certificates,  

– maternal and newborn hospital discharge abstracts and,  

– most importantly, newborn blood spots archived after 
newborn genetic screening.  

 
• The overall aim of the project is to integrate a broad range of 

exposure information with analyses of relevant biomarkers to 
assess several potential etiologic pathways to CP and its sub-
types, with a particular emphasis on uncovering opportunities for 
early prevention. 



Norwegian and Danish national birth cohort 

study data (collectively referred to as 

MOBAND) 

• On behalf of the MOBAND study group, Dr. Allen 
Wilcox of NIEHS recently approached Dr. Nigel Paneth 
for assistance leveraging these data to realize new 
understandings of CP 

 

• Dr. Paneth recently initiated a monthly work group to 
discuss analytic opportunities  

 

• The analyses must, however, first leverage clinical 
data prior to accessing biological sample 







Those interested in collaborating are 

welcome to explore these ideas and more 

during this afternoon’s breakout session, 

‘Using the CP databases: Collaborative 

opportunities’, Led by N. Paneth 
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