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🞂🞂 7 day old female born at 37 weeks and 1 day to now 
G3P3 being seen in clinic for newborn exam s/p 5 day 
admission for neonatal opioid withdrawal syndrome. 

🞂🞂 Now with minimal newborn symptoms of withdrawal, 
but significant maternal guilt surrounding need for 
suboxone during pregnancy. 

🞂🞂 Dad requests MD “explain neonatal abstinence 
syndrome to mom”. 

Case Introduction



🞂🞂 How could this family have been better supported 
during the perinatal period to build parents’ 
confidence in the newborn period? 

Primary question for 
discussion: 



🞂🞂 Opioid agonist pharmacotherapy is the recommended 
treatment by American College of OB/Gyn

🞂🞂 Medically supervised withdrawal is associated with 
high relapse rates → worse pregnancy outcomes

Opioid use disorder in pregnancy 



🞂🞂 Infants should be monitored for neonatal opioid 
withdrawal syndrome 

🞂🞂 Breastfeeding should be encouraged in birthing 
parents who are stable on their opioid agonist, not 
using illicit substances, no other contraindications (ie 
HIV) 

Intrauterine exposure to opioids



Non pharmacologic interventions to address:
🞂🞂 Is the baby feeding
🞂🞂 Is the baby able to sleep?
🞂🞂 Can the baby be consoled within 10 minutes of crying

Reduces use of morphine and length of hospitalization

*low stimulation environment, rooming-in, swaddling, and on-
demand feedings

Eat, Sleep, Console Method



Back to the case…



Mom’s Medical & 
Behavioral
Health Diagnosis:

Mom’s Current 
Medications:

● Opioid use disorder, in remission
● Anxiety and depression with suicidal 

ideation
● Chronic pain 
● History of methamphetamine use 

● Buprenorphine-naltrexone (Suboxone) 
24-6 mg daily 

● Fluoxetine 20 mg daily & 
● Pregabalin 100 mg three times daily 
● Prenatal vitamin



Mom’s Social History: Mom’s Family History:

● Currently staying at family friend’s house 
with plans to move to family shelter 
when bed available  

● In a relationship with father of baby. 
Denies safety concerns. He does not use 
substances.

● Does have custody of 2nd child, same 
father of this baby 

● Does not have custody of 1st child, lives 
with father

Unknown



1/11/2022 - Phone call to OB reporting pregnancy

1/24/2022 - Phone call to PCP for pregabalin refill, refill 
denied given pregnancy and need for office visit to discuss

2/9/2022 - PCP visit for refill of pregabalin, reports positive 
home pregnancy test and plans to establish with OB, doesn’t 
want to discuss pregnancy further

6/27/2022 - ED visit for constipation, found to be 32 weeks 
pregnant, notes Suboxone provider aware of her pregnancy 
and stable on Suboxone, denies other substance use

Prenatal care 



Maternal urine drug screen at 32 weeks

*buprenorphine not tested via this hospital’s standard UDS



8/2/2022 - Admitted for labor at 37 weeks 1 day & baby 
born! 

8/4/2022 - Mom discharged, but remains admitted, 
breastfeeding

8/5/2022 - Mom brought by baby’s nurse to ED with c/f 
delusional thoughts, no SI/HI, left prior to MD evaluation

8/7/2022 - Baby discharged after 5 days of monitoring for 
neonatal opioid withdrawal syndrome via eat sleep 
console protocol

Birth hospitalization



*buprenorphine not tested via this hospital’s standard UDS

Infant urine drug screen @ 2 days of life



Mom’s strengths & 
protective factors:

Risk factors:

● Remained engaged on MOUD 
throughout pregnancy, insight to know 
she needs these medications 

● Breastfeeding 
● Two parents involved
● Same PCP for mom & baby  

● Limited prenatal care
● Lack of communication between 

suboxone prescriber/PCP/OB
● Lack of confidence in parenting skills
● Guilt surrounding need for medication
● Discord between parents



🞂🞂 Stability of mental health and opioid use 
disorder

🞂🞂 Healthy baby 

Mom’s Goals & Motivations for 
Treatment



For mom: 
🞂🞂 Maternal opioid use disorder, on suboxone

For baby: 
🞂🞂 Intrauterine exposure to opioids 
🞂🞂 Mild neonatal opioid withdrawal syndrome 

Proposed Diagnoses



🞂🞂 Social support of family
🞂🞂 Family education surrounding utility of and 

recommendation for MOUD in pregnancy 
🞂🞂 Continuation of breastfeeding while mom continues 

suboxone
🞂🞂 Discussion of postpartum birth control

Proposed Treatment Plan



🞂🞂 Primary question: How could this family have 
been better supported during the perinatal period 
to build parents’ confidence in the newborn 
period? 

Discussion:



🞂🞂 De-stigmatization of MOUD
🞂🞂 Counseling for parents around what to expect in 

neonatal opioid withdrawal syndrome
🞂🞂 Better communication between providers

My takeaways



🞂🞂 Tolerance
🞂🞂 Withdrawal
🞂🞂 Larger amts/longer periods than intended
🞂🞂 Persistent desire/failed attempts to quit/control use
🞂🞂 Much time obtaining/using/recovering
🞂🞂 Important activities sacrificed
🞂🞂 Continued use despite known adverse effects
🞂🞂 Failure to fulfill major obligations
🞂🞂 Recurrent hazardous use
🞂🞂 Craving
🞂🞂 Ongoing use despite interpersonal problems 

DSM-5 Substance Use Disorder 
(“Addiction”)

Physical Dependence ≠ Use Disorder

2-3 = mild
4-5 = moderate
≥ 6 = severe

By initialing here _______ you have acknowledged that Project 
ECHO case consultations do not create or otherwise establish a 
provider-patient relationship between any ECHO clinician and 
any patient whose case is being presented in a teleECHO clinic. 



🞂🞂 https://publications.aap.org/pediatrics/article/147/1/
e2020007393/33461/Evaluating-Definitions-for-
Neonatal-Abstinence

🞂🞂 https://www.acog.org/clinical/clinical-
guidance/committee-
opinion/articles/2017/08/opioid-use-and-opioid-use-
disorder-in-pregnancy
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Learning Objectives

1. Understand how rural communities face unique challenges for 
preventing overdose and infectious disease-related harms of injection 
drug use

2. Review findings from a large cross-sectional survey of rural-dwelling 
people who inject drugs (PWID) in 65 rural counties across the U.S.

3. Look forward to emerging strategies to support harm reduction and 
promote drug user health in rural communities





Fourth Wave?

Wave 1 (1990s): Resulting from over-
prescription of opioid analgesics

Wave 2 (2010): Rapid increase in 
overdose deaths involving heroin.

Wave 3 (2013): Rise of synthetic 
fentanyl analogues

Wave 4 (2017): Polysubstance use 
involving stimulants









Scott County, Indiana, 2014-15

• On Jan 23, 2015, the Indiana State Department 
of Health began investigating a cluster of 11 
newly diagnosed HIV infections. 

• Only 5 HIV infections had been diagnosed from 
2004-2013

• All 11 HIV-infected persons reported having injected 
prescription opioid oxymorphone. 



Scott County, Indiana, 2014-15

Multi-pronged, coordinated response to HIV



Rural Opioid Initiative, NIDA/CDC/SAMHSA

• Identify best practices that can be disseminated to address 
the particular need of communities confronting the opioid 
epidemic

• Conduct community assessments
• Use these assessments to design plans for implementing 

evidence-based practices to address: 
• Opioid Overdose
• HIV/AIDS, 
• Hepatitis C, 
• Other related comorbidities 

• Evaluate implementation of these plans



ROI Research Consortium (www.ruralopioid.org)



Wisconsin Rural Opioid Initiative 

“Community-based, client-centered prevention homes to address the rural opioid epidemic” 



World Health Organization (2016)
Essential Services for People who Inject Drugs

• Needle/syringe programmes
• Opioid substitution therapy
• HIV testing and counselling
• HIV treatment and care
• Condom access
• Behavioural interventions
• Treatment of viral hepatitis
• Sexual and reproductive health interventions
• Provision of naloxone and training on overdose prevention 

for PWID community



HIV Medical Homes



Needed: A new model of care for people who use drugs
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Wisconsin Rural Opioid Initiative 

Eligibility Criteria

1. 15 years or 
older

2. Injected drugs 
the past 30 
days

3. Reside in a 
rural 
community 

Enrollment

1. Rapid HIV, HCV, 
and syphilis test

2. 25-30 minutes 
ACASI style survey

3. Confirmatory 
testing (if needed)

Respondent Driven 
Sampling

1. Participants 
receive three 
coupons to recruit 
their peers

2. Receive $10 for 
each eligible 
recruit that enrolls 
into the study

Participant Interviews

1. Enrolled 
participants may 
be asked to 
participate in an 
interview

2. Receive $30 for 
their time (1-2 
hours). 

Phase 1 (UG3): Sep 2017-Aug 2018

• HIV/HCV seroprevalence study
• Community needs assessment through 

stakeholder interviews
• Client survey assessing health behaviors and 

health care access

Phase 2 (UH3): Sep 2019-Aug 2022

• Implementation of Client Centered Prevention 
Home Model at ARCW office in 3 rural 
communities

Qualitative Data  Qualitative Data



1. Early Findings from Multi-Site Survey
2. WI-specific findings related to Hepatitis C

Results: 
Wisconsin Rural Opioid Initiative (UG3 Phase)





Hepatitis C Attributed to Injection Drug Use

Source: Centers for Disease Control and Prevention



Molecular Epidemiological Investigation



Global Hepatitis Outbreak Surveillance Technology

Example of a K-step Network: A Network Diagram 
Showing the Genetic Distances among all HCV 
Variants for Two Linked Individuals

GHOST uses next generation 
sequencing to calculate 
genetic heterogeneity, detect 
transmission linkages, and 
identify networks of HCV-
infected individuals

DOI: 10.1128/JCM.40.4.1541-1545.2002



Hepatitis C in Wisconsin: Increase Among Young PWID

Wisconsin Hepatitis C Program. https://www.dhs.wisconsin.gov/publications/p02322.pdf

https://www.dhs.wisconsin.gov/publications/p02322.pdf


Identifying Individuals Key to the Spread of HCV in Wisconsin

• Laboratory Infrastructure in WI
– Blood samples collected for HCV RNA 

confirmatory testing at sites supported by 
DPH are analyzed and stored at the WSLH

– 18% of all confirmed HCV cases reported to 
the WEDSS represent individuals who 
underwent fee-exempt confirmatory RNA 
testing through the WSLH

– These instances typically reflect testing 
done in public health settings such as SSPs 
and correctional facilities, and not traditional 
health care settings

– This results in a sample that is enriched for 
younger people with a history of injection 
drug use



Patient Demographic Characteristics and Risk Behaviors

• We identified 459 Wisconsin residents 
who were confirmed to have an HCV 
RNA+ sample analyzed at WSLH 
during 2016-17 and were likely to 
represent recent or acute infections

• Residual serum specimens 
corresponding to these 424 (92%) 
cases were retrieved from WSLH and 
shipped to the GHOST laboratory

• Of these, 379 specimens (89.4%) 
were successfully amplified, 
sequenced, and passed GHOST 
quality control metrics. 



HCV Transmission Linkages

• Each node represents a HCV-infected individual. 
• A transmission link is denoted as a line connecting 

individuals where the minimal hamming distance 
between sequences is smaller than the previously 
validated genetic threshold of 3.77%. 

• The transmission networks were composed of mostly 
dyads (n=23, 54.8%), followed by groups of 3 (n=9, 
21.4%), 4 (n=3, 9%), 5 (n=6, 14.3%), and 11 (n=1, 
2.4%). 

• Among the 379 persons, 171 (45.1%) resided in the 
rural catchment area, of which 67 (39.2%) clustered; 
54 (14.3%) resided in the nonrural catchment area, of 
which 14 (25.9%) clustered; and 154 (40.6%) resided 
in correctional facilities, of which 45 (29.2%) clustered.

• Among the 171 rural persons, women were 
significantly more likely to cluster (49%) than men 
(33%) (p = 0.04), and persons who clustered were 
significantly younger (mean age 28.7 years) than 
persons who did not cluster (mean age 34.1 years) (p 
= 0.0001). 

GHOST detected 42 clusters comprising 126 individuals 
for an overall clustering rate of 33%.





Prospectively Identifying Individuals Key to the Spread of HCV 
in Wisconsin

• Specimens from individuals testing 
HCV+ at needle and syringe exchange 
programs in Wisconsin are being 
analyzed by GHOST and added to this 
cohort prospectively as part of a larger 
study (Co-PIs: Ryan Westergaard and 
David Seal, NIDA Grant)

• Additional information from these 
individuals, as well as from those who 
test HCV-, that is not available in the 
public health surveillance system can 
be used to further understand network 
characteristics

Preliminary Results: Combined Retrospective 
+ Prospective Cohorts



Strengths and limitations of molecular surveillance

• Strengths
– Unbiased biological data
– Includes hard-to-reach individuals
– Can inform targeted public health interventions 

• Limitations 
– Missing persons
– Missing attribute data
– Cannot identify source, directionality, or recency of infection



Summary

• Incorporating GHOST into routine laboratory and surveillance practices 
may enhance the ability of public health departments to detect 
individuals and networks contributing most to HCV transmission in their 
communities and intervene efficiently.



What’s next?
Targeted treatment among PWID 



Understanding network structure affects spread of infection and 
public health information/education

Strong effect Weak effect

Introduction
Infection/Message

Introduction
Infection/Message

The availability of this web-based analytics tool can advance 
prevention efforts by facilitating the ability of health 
departments to conduct molecular surveillance and efficiently 
allocate limited resources.



Targeted Network-Based Interventions (TNI) – Intelligent Network 
DisRuption Analysis (INDRA)

• Detects transmission networks in a near-
real time

• Guides most efficient and cost-effective 
intervention 

• Provides new instant measures for 
monitoring  efficiency of public health 
intervention

• Personal/Community benefits: rapid 
reduction of probability to be infected 
with HCV 

ID Rank Efficiency 
IN373 1 0.820151

INR6360 2 0.694935
IN136 3 0.603052
IN084 4 0.537548
IN365 5 0.490244
IN384 6 0.451528

…. …. ….

INDRA: Ranking Nodes 
for Interventions



Local Health Departments have/had infrastructure for community level 
disease control



Local public health departments have existing infrastructure to treat HCV 
among people who inject drugs (preCOVID) and a trusted relationship with 
local syringe exchange programs

• Can we assess whether a local health department can leverage information 
from GHOST to prioritize and treat people who inject drugs for HCV to 
decrease future transmission of HCV to their peers? 

• Stakeholder engagement is required to provide feedback and guidance on 
protocol development and collaborate on how such an intervention can be 
implemented in their community. 



Specific Aims

• Aim 1: Comprehensively describe attitudes for HCV diagnoses, transmission 
clusters, molecular surveillance, community level public health implications, and 
strategies for HCV treatment among people who inject drugs. 

• Aim 2: Assess legal, ethical, and policy barriers in using molecular surveillance 
for community level HCV micro-elimination strategies. 



Explainify Video -



Thank you
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