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• Research funds from Gilead Science Inc. for 
hepatitis C treatment for pregnant and 
postpartum women

• Research funds from Alydia Health/Organon 
for JADA, intrauterine vacuum induced 
hemorrhage control device

• NIDA R21 DA053463-01 RCT of micronized 
progesterone for prevention of return to 
methamphetamine use among postpartum 
individuals

DISCLOSURES
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• I am not neuroscientist. 

DISCLOSURES
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Who is this person and 
why is she here?
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• CWRU 
• Medical anthropology (of birth)

• UB Berkeley and UCSF Joint Medical Program
• MS (pregnancy decision-making among a homeless 

youth)
• Year in Mexico studying traditional parterre

(midwives)
• OB-GYN residency University of Chicago
• UNC – fellowship

• Focused on obesity & bariatric surgery
• Got an X waiver

• University of Utah MFM faculty 
• SUPeRAD Clinic

• Multi-disciplinary clinic
• VPCAT and WRHR
• Addiction medicine boards clinical pathway

• So not a neurobiologist…

M SMID’S PATH TO PERINATAL ADDICTION IN ONE SLIDE
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• Understand addiction 101 (maybe 102) 

• Neurobiology of addiction, pregnancy and pregnancy & 
addiction 

• Describe how the trajectory of substance use and substance 
use disorders intersects with pregnancy and postpartum 
period including increased risk of death

• Describe some evidence-informed treatments for substance 
use disorders among pregnant and postpartum people

LEARNING OBJECTIVES
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Addiction, substance use 
disorder and your brain 
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Substance Use – Sporadic 
consumption (generally) without 
adverse consequences

Misuse – Excessive use of 
psychoactive substances, such as 
alcohol, pain medications, or illegal 
drugs potentially leading to 
physical, social, or emotional harm
• Emerging term of pre-addiction

DEFINITIONS
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Tolerance - physiologic adaptation & diminished response to 
substance after repeated uses 

Physical Dependence – State of adaptation manifested by a 
class-specific withdrawal syndrome produced by abrupt 
cessation or rapid dose reduction of the substance, or by 
administration of an antagonist

Psychological Dependence – Subjective sense of a need for a 
specific psychoactive substance, either for its positive effects 
or to avoid negative effects associated with its abstinence

DEFINITIONS
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• A primary, chronic disease of brain of 
the reward, motivation, memory, and 
related circuitry. 
• Dysfunction in these circuits leads to 

characteristic biological, psychological, 
social and spiritual manifestations. 

• This is reflected in an individual 
pathologically pursuing reward and/or relief 
by substance use and other behaviors.

• 50% of addiction is hereditary/familial

ADDICTION
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DICTION OF ADDICTION

• Change your addiction to 
person centered language in 
medical practice 

• People who decide how to 
label themselves 
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• People with addiction who use substance are often 
motivated less by feeling good and more about not 
feeling bad. 

NOT NANCY REAGAN’S BRAIN
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• Reward-reinforcement 
• Nucleus accumbens and 

ventral tegmentum
Dopamine and oxytocin 
Diminished effect

• Salience and fear 
• Amygdala 
• Avoid feeling bad

• Executive functioning 
• Ventrolateral prefrontal 

cortex
• Preoccupation 

NEUROBIOLOGY OF ADDICTION
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SUBSTANCE USE DISORDER
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INFANTS CANNOT HAVE AN ADDICTION
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NEONATAL ABSTINENCE SYNDROME (NAS)/ NEONATAL 
OPIOID WITHDRAWAL SYNDROME (NOWS)
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STIGMA AND DISCRIMINATION

• Stigma is a process that discriminates 
against people who use drugs (especially 
pregnant and parenting people) 

• Pushes them to the margins

• Individual: using word “addict” or “junkie”
• Institutional: firing people for positive drug screen
• Stigma through association: “do we really want 

those people in our office?”
• Internalized stigma: believing you deserve pain or 

suffering because you used drugs

• Evidence from fMRI that people exposed 
to stigma have brain changes 
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RACISM AND CLASSISM IN PERINATAL ADDICTION
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Neurobiology of 
pregnancy



C O N F I D E N T I A L

HORMONAL AND INFLAMMATORY CHANGES

• Hormones: Estrogen, Progesterone, 
Testosterone, Cortisol, Dopamine, Oxytocin

• Changes in the brain areas associated with 
emotional regulation
• Amygdala
• Prefrontal cortex
• Orbitofrontal cortex

• Inflammation 
• Amygdala activation to threatening 

images in pregnant brain
• Sleep (deprivation)

• 80 hours of lost sleep in first infant’s year of 
life

• Gray matter volume and functional 
connectivity at rest 
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NEUROBIOLOGY OF PREGNANCY

• Functional MRI studies of 
peripartum people
• Gray matter reduction
• No changes in white matter 

• Initial reduction in hippocampus 
• That partially recovered after 2 

years 
• Pregnancy brain

• Similar to changes in female 
adolescents with synaptic pruning 
and improves neuronal connection



C O N F I D E N T I A L

NEUROBIOLOGY OF PREGNANCY

• Reward-reinforcement 
• Nucleus accumbens and ventral 

tegmentum
Dopamine and oxytocin 

• Salience and fear 
• Amygdala 

• Executive functioning 
• Ventrolateral prefrontal cortex

• Social recognition 
• Medial and lateral PFC
• Facial cues
• Particularly of own child
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Hoe

NEUROBIOLOGY OF PREGNANCY

• Psychosocial stress (finances, 
intimate partner relationship) can 
decrease the amygdala 
hippocampus connection

• Caregiver role: First time mothers 
have more of response in amygdala 
than those with more children
• Non-birthing parents (fathers, 

adoptive mothers) have similar 
changes in structure and function 
of the brain compared to 
pregnant individuals 
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Pregnancy and addiction 
neurobiology (well sort of)
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SUBSTANCE USE IN PREGNANCY

• Vast majority (80%) 
pregnant women will 
achieve abstinence 
from substances by 
the end of second 
trimester 

• Most frequently with 
no medical 
intervention
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RETURN TO USE

• 80% of postpartum 
individuals who were 
abstinent in last 
month of pregnancy, 
returned to using at 
least one substance 
with year postpartum.
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LET’S TALK ABOUT SEX HORMONES AND ADDICTION
• Fluctuations may place women at risk 

of addiction (telescoping) and 
increased return to use after periods of 
abstinence.

• Luteal phase of the menstrual cycle 
(higher relative progesterone levels) are 
less likely to exhibit addictive behaviors 
compared to women in the follicular 
phase (phase with lower relative 
progesterone levels).

• Period of high progesterone 
(pregnancy, luteal phase) reduced 
cravings, periods of low progesterone 
(postpartum) increased return to use
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EXOGENOUS PROGESTERONE



C O N F I D E N T I A L

PROGESTERONE AND PREVENTION
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Death: we have to talk 
about it
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OVERDOSE PANDEMIC
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MATERNAL DEATH: UTAH
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PREGNANCY AND UTAH DRUG RELATED DEATH
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Care for pregnant and 
postpartum people 
with SUD
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THE QUESTION
“Is my baby going to get taken away?”

CHILD REMOVAL
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UTOX – USE WITH GREAT CAUTION

• It’s not screening 
• Providers are TERRIBLE at interpreting results
• POP QUIZ • 5.2% (!!) of 136 

respondents 
answered 
correctly
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INTEGRATED CARE MODELS
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TRAUMA INFORMED CARE

• Strengths based person 
centered language

• Prenatal: immediate safety and 
access to services

• Delivery: emphasize respect 
and dignity, recognize history of 
trauma with healthcare systems 
for marginalized communities 

• Postpartum: keep dyads 
together as much as possible

• Support long-term
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Interventions for SUD 
among pregnant and 
postpartum people
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• Outreach and education
• Needle exchange

• Reduces HIV and Hep C 
and other infections

• Overdose prevention 
education

• Access to naloxone
• Fentanyl test strips

HARM REDUCTION
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• Women generally do 
better in women-specific 
treatment programs

• Pregnant and parenting 
women do best in 
specialized programs

TREATMENT FOR PREGNANT AND PARENTING 
INDIVIDUALS
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• Contingency management
• Motivational incentives often 

financial 
• Consistent and strong evidence in 

non-pregnant or postpartum 
individuals 

• Reduction of methamphetamine use
• Higher utilization of other medical
• Other treatments, decrease in “risky” behaviors

• Limited evidence in cocaine, very 
little in methamphetamine for 
pregnant and postpartum individuals 

BEHAVIORAL TREATMENT
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MEDICATION FOR OUD SAVES LIVES

• Methadone
• Buprenorphine 
• Naltrexone
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MEDICATION FOR METHAMPHETAMINE USE DISORDER

• Evidence informed 
• NOT evidence based for pregnant and 

postpartum individuals
• Intervention:

• Naltrexone 380 mg IM every three weeks
• Bupropion extended release orally daily

• Response 13.6% in medication group and 
2.5% in placebo

• 11.1% improvement overall 
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We don’t know what 
we don’t know
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MEDICATION FOR METHAMPHETAMINE USE DISORDER

RCT of micronized progesterone for postpartum 
women with methamphetamine use disorder in 

remission to prevent return to use in postpartum period
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Summing it up
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SUMMING IT UP

• Substance use disorder is a chronic treatable medical condition of the 
brain. 

• Your words are important and can themselves be healing. 

• Addiction hijacks the brain. Pregnancy can hijack it back. Addiction may 
hijack the brain back in the postpartum period, the most critical time for 
maternal return to use.

• Stigma and discrimination are woven into many facets of care of women 
with SUD. 

• Treatment modalities are poorly studied in pregnant and postpartum 
women.
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• Marcela.Smid@hsc.utah.edu

QUESTIONS


