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A. Study Purpose and Rationale 

Congenital heart disease (CHD) and small for gestational age (SGA) both represent significant fetal risk 

factors, associated with increased morbidity and mortality in the perinatal period1,6. In CHD, it has been 

shown that this risk is closely tied with gestational age, and can be attenuated with deferred delivery 

ideally past 39 weeks of gestation2,3. SGA, particularly in cases with intrauterine growth restriction 

(IUGR), carry a significant risk of fetal demise due to presumed placental insufficiency4. This has led 

many practitioners to opt for earlier delivery, traditionally by induction at term, or 37 weeks gestation, 

although more recent data has suggested expectant delivery until 39 weeks carries similar risk5,7. 

Interestingly, the fetus with CHD is at increased risk for also being born SGA. Even when correcting for 

chromosomal anomalies or extracardiac malformations, CHD can have 3 fold increased risk of 

developing IUGR later in the pregnancy, and to be SGA at birth7,8. To date no studies have examined a 

potential relationship between gestational age at birth with mortality in children born with CHD and are 

SGA. Such a study may inform decision making regarding an optimal delivery date in the fetus with 

suspected CHD and SGA. 

B. Study Design and Statistical Analysis 

We will perform a retrospective review using publicly available datasets from the National Center for 

Health Statistics. We will query linked birth and death records for subjects from 2007-2015 with a 

known gestational age, birth weight, gender and death certificate with a cause of death coded via the 

International Statistical Classification of Diseases, 10th Revision. Cases will be selected based off a cause 

of death associated with congenital malformations of the cardiovascular system. Using gestational age, 

gender and birth weight, the birth percentile for each subject will be calculated and cases with a 

percentile 10% or greater will be excluded. Death rates will be calculated for each gestational age as 

number of cardiovascular disease deaths over number of live births. These death rates will then be 

compared to gestational age using regression analysis. 

C. Study Procedure 

No procedures are being performed as a part of this study 

D. Study Drugs 

No drugs or medications are being administered as part of this study 

E. Medical Device 

No medical devices are being used as part of this study 

 



 

F. Study Questionnaires 

No questionnaires are being used as part of this study 

G. Study Subjects 

Study subjects are infants aged 0-365 days as part of the linked infant birth-death cohort from the 

National Center for Health Statistics from years 2007-2015. Inclusion criteria are: infants with known 

gestational age by LMP or OE, birth weight, gender, race and cause of death with associated ICD-10 code 

matching congenital malformation of the cardiovascular system. Exclusion criteria are incomplete data, 

or difference in gestational estimate between LMP and OE >3 weeks. 

H. Recruitment of Subjects 

There will be no recruitment of subjects for this study 

I. Confidentiality of Study Data 

Information used in this study will be obtained from publicly available datasets and is completely 

deidentified as per National Center for Health Statistics guidelines. All information will be kept on a 

secure server that is encrypted and password protected. 

J. Potential Conflict of Interest 

There are no potential conflicts of interest with any member of the study team 

K. Location of the Study 

Data will be obtained online via the National Center for Health Statistics website. Data analysis will take 

place on the Morgan Stanley Children’s Hospital campus. 

L. Potential Risks 

Given that this is a retrospective review of publicly available data, this study has minimal risk and 

therefore should be subject to expedited review 

M. Potential Benefits 

There are no potential benefits to subject participants, however information obtained from this study 

could inform medical decision making in the future. 

N. Alternative Therapies 

There are no alternative therapies to this study because there are no interventions being studied 

O. Compensation of Subjects 

Subjects of this study will not be compensated in any way 

P. Costs to Subject 

There will be no costs to subjects participating in this study 



 

Q. Minors as Research Subjects 

All subjects studied in this study are minors, however as it is a retrospective review of publicly available 

data this study poses minimal risk to these subjects. 

R. Radiation of Radioactive Substances 

There will be no radiation or radioactive substances used as part of this study 

S. References 

1. D. D. McIntire, S. L. Bloom, B. M. Casey, K. J. Leveno Birth weight in relation to morbidity and 
mortality among newborn infants. N Engl J Med. 1999 Apr 22; 340(16): 1234–1238. doi: 
10.1056/NEJM199904223401603 

2. James F. Cnota, Resmi Gupta, Erik C. Michelfelder, Richard F. Ittenbach Congenital heart 
disease infant death rates decrease as gestational age advances from 34 to 40 weeks. J 
Pediatr. 2011 Nov; 159(5): 761–765. Published online 2011 Jun 15. doi: 
10.1016/j.jpeds.2011.04.020 

3. John M. Costello, Angelo Polito, David W. Brown, Thomas F. McElrath, Dionne A. Graham, 
Ravi R. Thiagarajan, Emile A. Bacha, Catherine K. Allan, Jennifer N. Cohen, Peter C. Laussen 
Birth before 39 weeks' gestation is associated with worse outcomes in neonates with heart 
disease. Pediatrics. 2010 Aug; 126(2): 277–284. Published online 2010 Jul 5. doi: 
10.1542/peds.2009-3640 

4. Anisha Manocha, Gayatri Ravikumar & Julian Crasta (2018) Placenta in intrauterine fetal 
demise (IUFD): a comprehensive study from a tertiary care hospital, The Journal of 
Maternal-Fetal & Neonatal Medicine, DOI: 10.1080/14767058.2018.1479390 

5. K E Boers, S M C Vijgen, D Bijlenga, J A M van der Post, D J Bekedam, A Kwee, P C M van der 
Salm, M G van Pampus, M E A Spaanderman, K de Boer, J J Duvekot, H A Bremer, T H M 
Hasaart, F M C Delemarre, K W M Bloemenkamp, C A van Meir, C Willekes, E J Wijnen, M 
Rijken, S le Cessie, F J M E Roumen, J G Thornton, J M M van Lith, B W J Mol, S A Scherjon 
Induction versus expectant monitoring for intrauterine growth restriction at term: 
randomised equivalence trial (DIGITAT) BMJ. 2010; 341: c7087. Published online 2010 Dec 
21. doi: 10.1136/bmj.c7087 

6. Story, L, Pasupathy, D, Sankaran, S, Sharland, G, and Kyle, P (2015), Influence of birthweight 
on perinatal outcome in fetuses with antenatal diagnosis of congenital heart disease. J 
Obstet Gynaecol Res, 41, 896–903. doi:10.1111/jog.12652. 

7. Joshua A. Copel, Mert Ozan Bahtiyar A practical approach to fetal growth restriction. Obstet 
Gynecol. 2014 May; 123(5): 1057–1069. doi: 10.1097/AOG.0000000000000232 

8. Matthew B. Wallenstein, Lorie M. Harper, Anthony O. Odibo, Kimberly A. Roehl, Ryan E. 
Longman, George A. Macones, Alison G. Cahill Fetal congenital heart disease and 
intrauterine growth restriction: a retrospective cohort study. J Matern Fetal Neonatal Med. 
2012 Jun; 25(6): 662–665. Published online 2011 Aug 8. doi: 
10.3109/14767058.2011.597900 


