
 
 

 
Neurodevelopmental Outcomes in the Drug-Exposed Premature Infant 

 
References 

 
 
Andropoulos DB. Effect of Anesthesia on the Developing Brain: Infant and Fetus. Fetal Diagn 
Ther. 2018;43(1):1-11. doi: 10.1159/000475928. Epub 2017 Jun 7. PMID: 28586779. 
 
Barrera NP, Morales B, Torres S, Villalón M. Principles: mechanisms and modeling of synergism 
in cellular responses. Trends Pharmacol Sci. 2005 Oct;26(10):526-32. doi: 
10.1016/j.tips.2005.08.003. PMID: 16125797. 
  
 
Bellù R, Romantsik O, Nava C, de Waal KA, Zanini R, Bruschettini M. Opioids for newborn infants 
receiving mechanical ventilation. Cochrane Database Syst Rev. 2021 Mar 17;3(3):CD013732. doi: 
10.1002/14651858.CD013732.pub2. PMID: 33729556; PMCID: PMC8121090. 
 
Campo-Soria C, Chang Y, Weiss DS. Mechanism of action of benzodiazepines on GABAA 
receptors. Br J Pharmacol. 2006 Aug;148(7):984-90. doi: 10.1038/sj.bjp.0706796. Epub 2006 Jun 
19. PMID: 16783415; PMCID: PMC1751932. 
 
Davidson AJ, Disma N, de Graaff JC, Withington DE, Dorris L, et al.; GAS consortium. 
Neurodevelopmental outcome at 2 years of age after general anaesthesia and awake-regional 
anaesthesia in infancy (GAS): an international multicentre, randomised controlled trial. Lancet. 
2016 Jan 16;387(10015):239-50. doi: 10.1016/S0140-6736(15)00608-X. Epub 2015 Nov 4. Erratum 
in: Lancet. 2016 Jan 16;387(10015):228. PMID: 26507180; PMCID: PMC5023520. 
 
DiMaggio C, Sun LS, Ing C, Li G. Pediatric anesthesia and neurodevelopmental impairments: a 
Bayesian meta-analysis. J Neurosurg Anesthesiol. 2012 Oct;24(4):376-81. doi: 
10.1097/ANA.0b013e31826a038d. PMID: 23076225; PMCID: PMC3475986. 
 
Duerden EG, Guo T, Dodbiba L, Chakravarty MM, Chau V, et al.; Midazolam dose correlates with 
abnormal hippocampal growth and neurodevelopmental outcome in preterm infants. Ann 
Neurol. 2016 Apr;79(4):548-59. doi: 10.1002/ana.24601. Epub 2016 Feb 15. PMID: 26754148. 
 
Lo J, Gauvreau K, Baker AL, de Ferranti SD, Friedman KG, et al.; Multiple Emergency Department 
Visits for a Diagnosis of Kawasaki Disease: An Examination of Risk Factors and Outcomes. J 
Pediatr. 2021 May;232:127-132.e3. doi: 10.1016/j.jpeds.2021.01.007. Epub 2021 Jan 13. PMID: 
33453202. 
 



 
 
Ng E, Taddio A, Ohlsson A. Intravenous midazolam infusion for sedation of infants in the 
neonatal intensive care unit. Cochrane Database Syst Rev. 2017 Jan 31;1(1):CD002052. doi: 
10.1002/14651858.CD002052.pub3. PMID: 28141899; PMCID: PMC6464963. 
 
Salarian S, Taherkhanchi B, Dabbagh A, Darban M, Bagheri B. Dexmedetomidine Mechanism of 
Action: an Update. J Cell Mol Anesth. 2016;1(2):91-4 
 
Sanders RD, Xu J, Shu Y, Januszewski A, Halder S, et al.; Dexmedetomidine attenuates isoflurane-
induced neurocognitive impairment in neonatal rats. Anesthesiology. 2009 May;110(5):1077-85. 
doi: 10.1097/ALN.0b013e31819daedd. PMID: 19352168. 
 
Sun L. Early childhood general anaesthesia exposure and neurocognitive development. Br J 
Anaesth. 2010 Dec;105 Suppl 1(Suppl 1):i61-8. doi: 10.1093/bja/aeq302. PMID: 21148656; 
PMCID: PMC3000523. 
 
Sun LS, Li G, Miller TL, Salorio C, Byrne MW, et al;. Association Between a Single General 
Anesthesia Exposure Before Age 36 Months and Neurocognitive Outcomes in Later Childhood. 
JAMA. 2016 Jun 7;315(21):2312-20. doi: 10.1001/jama.2016.6967. PMID: 27272582; PMCID: 
PMC5316422. 
 
Szmuk P, Andropoulos D, McGowan F, Brambrink A, Lee C, et al.; An open label pilot study of a 
dexmedetomidine-remifentanil-caudal anesthetic for infant lower abdominal/lower extremity 
surgery: The T REX pilot study. Paediatr Anaesth. 2019 Jan;29(1):59-67. doi: 10.1111/pan.13544. 
PMID: 30428151. 
 
Trescot AM, Datta S, Lee M, Hansen H. Opioid pharmacology. Pain Physician. 2008 Mar;11(2 
Suppl):S133-53. PMID: 18443637. 
 
Velasco B, Mohamed E, Sato-Bigbee C. Endogenous and exogenous opioid effects on 
oligodendrocyte biology and developmental brain myelination. Neurotoxicol Teratol. 2021 Jul-
Aug;86:107002. doi: 10.1016/j.ntt.2021.107002. Epub 2021 Jun 12. PMID: 34126203; PMCID: 
PMC8277740. 
 
Warner DO, Hu D, Zaccariello MJ, Schroeder DR, Hanson AC, et al.; Association Between 
Behavioral and Learning Outcomes and Single Exposures to Procedures Requiring General 
Anesthesia Before Age 3: Secondary Analysis of Data From Olmsted County, MN. Anesth Analg. 
2021 Jul 1;133(1):160-167. doi: 10.1213/ANE.0000000000005180. PMID: 32932391; PMCID: 
PMC7936987. 
 



 
 
Wilder RT, Flick RP, Sprung J, Katusic SK, Barbaresi WJ, et al.; Early exposure to anesthesia and 
learning disabilities in a population-based birth cohort. Anesthesiology. 2009 Apr;110(4):796-
804. doi: 10.1097/01.anes.0000344728.34332.5d. PMID: 19293700; PMCID: PMC2729550. 
 
Young A, Beattie RM, Johnson MJ. Optimising growth in very preterm infants: reviewing the 
evidence. Arch Dis Child Fetal Neonatal Ed. 2022 Feb 28:fetalneonatal-2021-322892. doi: 
10.1136/archdischild-2021-322892. Epub ahead of print. PMID: 35228320. 
 
Zwicker JG, Miller SP, Grunau RE, Chau V, Brant R, et al.; Smaller Cerebellar Growth and Poorer 
Neurodevelopmental Outcomes in Very Preterm Infants Exposed to Neonatal Morphine. J 
Pediatr. 2016 May;172:81-87.e2. doi: 10.1016/j.jpeds.2015.12.024. Epub 2016 Jan 4. PMID: 
26763312; PMCID: PMC5462546. 
 


