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HIGHLIGHTS 
 
This paper examines trends in outpatient pharmacological treatment among infants with NAS between 
2008 and 2017 in the United States, using a multi-state Medicaid claims database. Key findings include 
the following:  
 

• No more than 15% of infants born with NAS received any outpatient pharmacological treatment 
during any year in the study period. 
 

• From 2008 through 2012, the rate of outpatient pharmacological treatment was between 15% 
and 13%. 
 

• After 2012, the rate of outpatient pharmacological treatment declined to reach 8% in 2014 and 
eventually 5% in 2017. 

 
 

Introduction 
 
The rate of Neonatal Abstinence Syndrome (NAS) increased rapidly in the United States during 
the last decade as the opioid crisis expanded across the country (Wahlen et al., 2019). Recent 
policy efforts around NAS have focused on providing evidence-based treatment for both the 
infants and their mothers, increasing the accessibility of family-friendly services for pregnant and 
parenting women with opioid use disorder and supporting continuing education for health care 
providers. For example, the 2015 Protecting Our Infants Act (P.L. 114-91) sought to address 
health problems related to prenatal opioid exposure and NAS, and required the U.S. 
Department of Health and Human Services to study and develop recommendations for the 
prevention, identification, and treatment of NAS. In addition, the Comprehensive Addiction and 
Recovery Act of 2016 (P.L. 114-198) includes a provision to examine NAS in the United States 
and related treatment services for the condition.  
 
NAS infants tend to experience longer hospital stays, higher rates of readmissions, and higher 
treatment costs compared to non-NAS infants (Winkelman et al., 2018). Although the preferred 
first-line treatment varies across hospitals in the United States, existing guidelines suggest non-
pharmacologic treatments for infants with mild symptoms, and pharmacological intervention, in 
addition to non-pharmacological treatments, for infants with moderate to severe signs of NAS 
(SAMHSA, 2018). The recommended medications for infants with NAS symptoms are liquid oral 
morphine and liquid oral methadone. Oral liquid clonidine, or oral liquid phenobarbital can be 
used as adjuvants for infants with severe NAS not adequately relieved by morphine or 
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methadone (SAMHSA, 2018). Recent research suggests that buprenorphine has the most 
favorable outcomes for infants, but more research is needed before buprenorphine can be 
recommended for infants with NAS (Disher et al., 2019).   
 
It is estimated that between 50% and 80% of the pharmacological treatment of NAS takes place 
in an inpatient setting, particularly within newborn intensive care units (Wachman and Werler, 
2019). There is evidence that some providers continue an outpatient weaning regimen, despite 
the lack of consensus on standards of care to guide outpatient weaning at present (Wachman 
and Werler, 2019; Disher et al., 2019). A limited but growing literature has suggested that a 
combination of inpatient and outpatient pharmacologic treatment may be associated with a 
shorter average length of hospital stay and reduced treatment cost for NAS infants (Lee et al., 
2015). However, not much is known about the use of outpatient pharmacological treatment 
among NAS infants. Using Medicaid claims data, this report aims to estimate trends in 
outpatient pharmacological treatment in NAS infants between 2008 and 2017 in the United 
States. 
 
 

Among Infants Born with NAS, the Percentage Receiving Outpatient 
Pharmacological Treatment Began Low and Declined 
 
Approximately one out of seven infants diagnosed with NAS received any outpatient 
pharmacological treatment throughout the study period (Figure 1). Fifteen percent of NAS 
infants received any outpatient pharmacological treatment in 2008 and the rates declined 
through the end of the study period. The rate of outpatient pharmacological treatment was 
between 15% and 13% during 2008-2012 and then experienced a decline to reach 8% in 2014 
and eventually 5% in 2017. 
 

FIGURE 1. Outpatient Pharmacological Treatment among 
Medicaid NAS Infants within 3 Months of Birth 

 
 
The study used IBM Watson Health MarketScan Multi-State Medicaid claims database (2008-
2017). The sample includes all infants (ICD-9 livebirth codes V30-V39 and ICD-10 livebirth 
codes Z37-Z38) diagnosed with NAS (ICD-9 code 779.5 and ICD-10 code P961) born between 
2008 and 2017. The sample size ranged from 989 NAS infants in 2008 to 5,027 NAS infants in 
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2017. Outpatient pharmacological treatment among NAS infants was measured by whether the 
infants had any morphine, methadone, buprenorphine, phenobarbital, or clonidine prescription 
fills within 90 days of release from the hospital for each of the study years. 
 
 

Discussion 
 
Outpatient pharmacological treatment among NAS infants covered under Medicaid remained 
low and declined between 2008 and 2017. Pharmacological treatment has been shown to be 
effective in situations where infants are not responsive to non-pharmacological care (Wahlen et 
al., 2019; SAMHSA, 2018). Therefore, increased policy focus to develop guidelines for 
identifying when pharmacological intervention is needed and to support implementation to 
ensure the necessary treatment is administered successfully might be helpful (CMCS, 2019; 
SAMHSA, 2017).  
 
The findings of this study should be viewed in the context of some limitations. First, the low 
rates of outpatient pharmacological treatment might be due to the completion of such treatment 
during an infant’s hospital inpatient stay immediately following birth. MarketScan Medicaid data 
only captures outpatient pharmacy claims and does not allow the identification of prescriptions 
administered during hospital stays, so this supposition cannot be confirmed. Second, the 
number of Medicaid states represented in the MarketScan data varies from year to year; trends 
in the pharmacological treatment rate observed in this study could be a function of this 
inconsistency. Finally, given the absence of a standard of pharmacological treatment protocol 
for NAS infants, the low and declining rates of such treatment may indicate greater use of non-
pharmacological treatment. Most non-pharmacological care options are not billable treatments 
and thus cannot be measured using claims database. 
 
That pharmacological treatment rates are declining is surprising given this is occurring 
concomitantly with increasing public awareness of the effects of the opioid epidemic and its 
impact on children and families. More research is needed to understand whether the declining 
pharmacological treatment for NAS is associated with increased in-hospital pharmacological 
treatment or non-pharmacological approaches, or if the decline is due to other factors including 
provider attitudes. 
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