
EXCLI Journal 2020;19:239-240 – ISSN 1611-2156 
Received: January 13, 2020, accepted: February 24, 2020, published: March 02, 2020 

 

 

239 

Letter to the editor: 

IN-UTERO EXPOSURE TO OPIOID INCREASES THE RISK OF  
CONGENITAL HEART DEFECTS 

 
Kamleshun Ramphul1,*, Stephanie G. Mejias2, Jyotsnav Joynauth3 
 
1 Department of Pediatrics, Shanghai Xin Hua Hospital, Shanghai Jiao Tong University 

School of Medicine 
2 University Iberoamericana UNIBE School of Medicine, Dominican Republic 
3 Children's Hospital Zhejiang University School of Medicine, Hangzhou, Zhejiang, China 
 
* Corresponding author: Kamleshun Ramphul, Department of Pediatrics, Shanghai Xin 

Hua Hospital, Shanghai Jiao Tong University School of Medicine, 1665 Kongjiang Road, 
Shanghai 200092, China, Tel.: +86 21 6579 2951, E-mail: adramphul@hotmail.com 

 
 
http://dx.doi.org/10.17179/excli2020-1051 

 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License  
(http://creativecommons.org/licenses/by/4.0/). 
 

 
 
Dear Editor,  
 

The global incidence and burden of Neonatal Abstinence Syndrome (NAS) are constantly 
increasing (Ramphul et al., 2020) due to the rise in opioid use in different societies. There are 
various studies linking the use of opioid during pregnancy with multiple growth and develop-
mental defects in the fetus and newborn. We performed a retrospective study to analyze the 
risks of several congenital heart defects with newborns that were exposed to opioid during fetal 
life. 

The Kids' Inpatient Database (KID) is the largest hospital-based pediatric database in the 
United States. It is compiled by the Healthcare Cost and Utilization Project (HCUP) and spon-
sored by the Agency for Healthcare Research and Quality and their partners (https://www.hcup-
us.ahrq.gov) (HCUP, 2019). The 2012 KID was used in our study. All neonates with a diagnosis 
of neonatal abstinence syndrome were identified using the International Classification of Dis-
eases, Ninth Revision, Clinical Modification (ICD-9-CM) code “779.5”. Since Down syndrome 
is a major risk factor for congenital heart diseases (Ramphul et al., 2019), we excluded all cases 
of Down syndrome from this study. 

We performed Chi-square tests and logistic regressions on SPSS 20 to calculate the risks of 
ventricular septal defects (VSD), tetralogy of Fallot (TOF), atrial septal defect (Ostium Secun-
dum defect) (ASD), and coarctation of aorta in neonates presenting with NAS.  

A total of 22145 (weighted) neonatal abstinence syndrome patients were considered suita-
ble for our study. 305 (1.6 %, p<0.05, OR: 2.897, 95 % Confidence Interval 2.585-3.247 ) cases 
of VSD, 26 cases (0.1 %, p<0.05, OR: 2.376 , 95 % Confidence Interval 1.615-3.495) of tetral-
ogy of Fallot, 1248 (5.6 %, p<0.05, OR: 3.870, 95 % Confidence Interval 3.653-4.100) cases 
of ASD, and 47 (0.2 %, p<0.05, OR: 2.700, 95 % Confidence Interval 2.023-3.604) cases of 
coarctation of aorta were identified (Table 1). 
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Table 1: Characteristics of multiple cardiac defects in children with Neonatal abstinence syndrome 

Characteristics Neonatal abstinence  
syndrome cases ( %) 

P-value Odds Ratio,  
95  % Confidence interval 

Ventricular septal defect 305 (1.6) <0.05 2.897 (2.585-3.247) 
Tetralogy of Fallot 26 (0.1) <0.05 2.376 (1.615-3.495) 

ASD secundum 1248 (5.6) <0.05 3.870 (3.653-4.100) 
Coarctation of aorta 47 (0.2) <0.05 2.700 (2.023-3.604) 

 
The pathophysiology behind the teratogenic effects of opioid on cardiovascular develop-

ment is still not fully understood. Opioid use during fetal life has shown to impact the migration 
and development of various systems such as neurons in rat studies and DNA synthesis in fetal 
cardiac tissues (Walhovd et al., 2009; Broussard et al., 2011). While the HCUP database has 
some limitations, our results strongly support previous studies highlighting opioid use as a pos-
sible risk factor for congenital cardiovascular defects (Brennan and Rayburn, 2012).  
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