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Learning objectives

• After this presentation you should be able to:

• Describe strategies for managing chronic pain in pregnant women

• List potential medical and legal ramifications of drug use during 
pregnancy

• Compare and contrast meconium and umbilical cord tissue as 
specimens for drug testing

• Discuss guidance for a woman that is treated for chronic pain and 
would like to breastfeed her infant



Pain management in pregnancy

• Chronic pain persists and may intensify

• Preconception counseling is ideal 

• Emphasize nonpharmacologic therapies 

• Titrate drug doses to provide adequate therapeutic response 
and prevent acute withdrawal; avoid known teratogens

• Discourage use of alcohol or nicotine containing products

• Consider opioid substitution with methadone or 
buprenorphine



Chronic opioid use 
in pregnancy

• Estimated in 1-2% of all pregnant women

• Acute withdrawal increases the risk of miscarriage, placental 
abruption, low birth weight, preterm labor and stillbirth

• Opioid maintenance therapy with methadone or 
buprenorphine is recommended because it can

• Decrease high risk maternal activities

• Reduce risk of withdrawal symptoms in both mother and infant

Kremer ME and Arora KS. Obstet & Gynecol 126(3):474-8, 2015
Pritham and McKay. JOGNN 43:554-67, 2014



Opioid substitution 
in pregnancy works
• Severity of neonatal abstinence syndrome (NAS) is not 

dependent on dose of methadone or buprenorphine 
indicating that dose can be adjusted to manage symptoms

• Placental transfer of buprenophine may be less than with 
methadone, reducing fetal exposure

• By meta-analysis, buprenorphine-exposed infants had better 
fetal outcomes than methadone-exposed infants
• higher mean gestational age and greater weight, length and head 

circumference at birth

• lower morphine doses and shorter treatment durations for NAS

Brogly et al, Am J Epidemiol 180(7):673-86, 2014
Minozzi et al, Cochrane Library



NAS

• Characteristic symptoms

• Hyperirritability

• Gastrointestinal dysfunction

• Respiratory distress

• Autonomic symptoms

• Occurs hours to days after birth; onset depends somewhat 
on the half-life of the drug(s) involved

• Severity varies; scoring tools such as Finnegan’s are used to 
diagnose and monitor severity of NAS

• Generally treated with opioids, sedatives, and tapering

• Incidence in the US has been increasing



NAS in Florida

• Incidence increased more than 10 fold between 1995 and 
2014, currently affecting ~7 of 1,000 live births

• In a study of 242 confirmed NAS cases at 3 Florida hospitals, 
97.1% were admitted to the intensive care unit, for which 
average stay was 26.1 days

• 22.1% of mothers were chronic pain patients

• Maternal drug use pattern highlights:

• 99.6% used prescription opioids; 82% used more than one opioid

• 40.5% used benzodiazepines

• 24.4% used marijuana

• See borndrugfreefl.com for more information

CDC Morbidity and Mortality Weekly Report, March 6, 2015



Other drugs in pregnancy

Few drugs have been approved for use in pregnancy; the FDA 
classifies drugs relative to safety in pregnancy

FDA
Category

Interpretation

A Controlled studies in pregnant women fail to demonstrate 
increased risk to the fetus; these drugs are safest

B No controlled studies in pregnant women; animals studies 
show an adverse effect

C No controlled studies in pregnant women; animal studies 
show a severe adverse effect

D Positive evidence of human fetal risk

X Evidence of fetal abnormalities based on human experience

http://www.merckmanuals.com/professional/gynecology-and-obstetrics/drugs-in-pregnancy/drugs-in-pregnancy



Long-term consequences of drug 
exposure during pregnancy

• Feeding issues / failure to thrive

• Neglect, inadequate well baby care

• Developmental delays

• Behavioral problems

• Increased risk of drug abuse later in life



Legal ramifications of drug 
use/abuse during pregnancy

• Reporting to child protective services

• 18 states currently require health care professionals to report 
suspected drug abuse during pregnancy

• Social workers are frequently involved to evaluate and monitor a case, 
to assure a safe home environment, and provide family support 

• Criminal or civil charges of child abuse

• Most states consider drug use during pregnancy as child abuse

• Assault charges may be filed against a woman that uses certain drugs 
during pregnancy

• Parental rights may be restricted or terminated

• Forced admission to treatment programs

Guttmacher Institute’s report on state policies, March 2016 



Drug testing
• Documents drug use and exposure

• Goals
• Verify presence of expected drug(s)

• Identify undisclosed drug use 

• Satisfy state or local requirements

• Specimens
• Recent use: urine, oral fluid, blood

• Chronic use: meconium, umbilical cord tissue, hair

• Technology and approach to testing varies; chain of 
custody requirement depends on local expectations



Meconium

• “First” stool of the newborn

• Begins to form at ~12-16 wks gestation and accumulates 
throughout pregnancy

• Usually passes within 48 hours of birth

• May be contaminated with infant urine

• >25 yrs of experience and research to guide determination 
of cutoffs and target analytes



Umbilical cord tissue
• Forms ~5th week of gestation

• Grows with fetus throughout pregnancy

• Typically ~20 in long with full term births

• Drugs deposit consistently across the cord

• May be contaminated with maternal blood

• Research underway to define optimal cutoff concentrations 
and target analytes



FAQ’s for meconium 
and cord drug testing
• How are the specimens collected?

• Meconium is typically scraped out of a diaper into a standard 
(non-sterile) urine collection cup; ideally all meconium passages 
are collected and mixed to represent the longest period possible

• Cord is rinsed and patted dry to remove blood; a segment of cord 
is cut and placed in a standard (non-sterile) urine collection cup

• A tamper resistant seal may or may not be used

• Is a chain of custody required?
• A chain of custody will document the life cycle of the specimen 

including the processes associated with collection, storage, 
shipping, testing, and disposal

• A chain of custody or similar documentation process may be 
useful should the results be used as evidence in legal proceedings 
but is not typically required



FAQ’s for meconium 
and cord drug testing
• How are specimens stored?

• Specimens should be stored refrigerated or frozen to preserve the 
drug analytes, prevent the specimen from decomposing and to 
minimize growth of mold, etc.

• Avoid storing specimens with a liquid because drugs are likely to 
leach into the liquid and could contribute to a false negative result

• How is the testing performed?
• Specimens are first weighed, homogenized and extracted 

• Immunoassay-based methods may be used for screening but 
confirmation by a definitive method (e.g. LC-MS/MS, GC-MS) is 
required due to poor specificity of most immunoassays

• Definitive methods may be used without an initial screen

• Detection of metabolites provides further confidence in results

• Quantitation may or may not be performed; difficult to interpret



Major advantages of these 
two specimen types:

Meconium

• Concentrations of drug 
analytes in meconium are 
much higher than in cord

• No debate about specimen 
reflecting exposure to the 
infant versus the mother

• Substantial research to 
support interpretation

Cord

• All infants are born with a 
cord that is available at 
birth; time to result may be 
faster than meconium

• Plenty of specimen to test

• Avoids detection of drugs 
that are administered 
directly to the infant after 
birth



Likelihood of false negatives?

• Drug use is most likely to be detected when drugs are used 
during the last trimester of a full-term birth

• 68% of meconium samples were positive when women reported 
drug use during the 3rd trimester

• <10% of meconium samples were positive when only 1st or 2nd

trimester drug use was reported

• Likely explanations include 

• Dilution effect, based on the relatively small amount of 
meconium or cord tissue that exists during the first two 
trimesters, relative to the last trimester

• Stability of drug analytes at physiological temperatures over time

• Specimen and analytical method differences

Kacinko et al, Clin Pharmacol Ther 84(5):604-612



Challenges with meconium 
and cord drug testing

• Specimen variation

• A negative result does not eliminate the possibility that a mother 
used drugs during pregnancy

• Drugs administered during labor and delivery may be detected

• Analytical methods are not standardized; no external PT or QC 
materials currently available

• Interpretation of positive results is limited



Cautions for interpretation 
of positive results

• Drug metabolites may originate from more than one parent 
drug, confounding identification of specific drug(s) taken

• Results cannot predict timing of last dose, amount of drug 
taken, amount of drug transferred to the infant, or severity of 
future consequences to the infant/child

• Concentrations of methadone and buprenorphine in 
meconium or cord may correlate with severity of NAS for the 
infant, but concentrations of other drugs and multi-drug 
exposures are very difficult to translate into outcomes

deCastro et al, TDM 33(4):443-52, 2011
Kacinko et al, Clin Pharmacol Ther 84(5):604-612



Is testing mandated in the US?  …No  

• The 2010 Child Abuse Prevention and Treatment Act (CAPTA, 
Public Law 93-247, 1974) provides federal funds to States in 
support of child abuse and neglect prevention, assessment, 
investigation, prosecution, and treatment  

• The 2015 Protecting Our Infants Act requires the Department 
of Health and Human Services (HHS) to review its activities 
related to prenatal opioid use, including NAS, and develop a 
strategy to address gaps in research and gaps and overlap in 
programs

• Testing criteria need to be unbiased because testing for illicit 
substances in the absence of medical indications may violate a
patient’s civil rights



Approach to testing

Consider 
local and/or 

state 
policies

Evaluate risk 
of drug 

exposure 
during 

pregnancy

Collect 
specimen(s)

Submit 
specimen(s) 
for testing  

or store 
specimens

Monitor for 
NAS or 
other 

concerns



Algorithm for evaluation of 
meconium or cord results

Are results 
consistent with 
expectations?

No

Unexpected 
negative(s)

Contact laboratory 
to discuss testing

Discuss results 
with mother

Unexpected 
positive(s)

Compare with 
pharmacy history 

for mother and 
newborn

Discuss results 
with mother

Contact laboratory 
to discuss testing

Yes

Proceed as per 
local policies



Breast or bottle?

The Academy of Breastfeeding Medicine Protocol #21, 2015 
provides guidelines for breastfeeding when drug use is known

• Concentrations of methadone and buprenorphine in breast milk 
are low and breastfeeding is encouraged

• Codeine is discouraged unless CYP2D6 metabolic status is known

• Concentrations of THC are up to 8 times higher than in maternal 
plasma; breastfeeding is discouraged unless mother discontinues 
use of cannabis products

Reece-Stremtan et al, Breastfeeding Medicine 10(3):135-41, 2015



Postpartum monitoring

• Maternal urine drug testing is recommended; note that postpartum 
compliance with opioid substitution is generally poor

• 56% discontinuation of methadone within 6 months of birth (Wilder 
et al, Drug and Alcohol Dependence 149:225-31, 2015)

• Counsel women not to breastfeed if

• Concomitant use of multiple prescription medicines

• Evidence of illicit or non-prescribed drug use

• Behavioral indicators of abberant drug use

• Chronic alcohol use

• Lack of family and community support systems

• Assure adequate pediatric care



Conclusions

• Pain management requirements persist and may intensify with 
pregnancy; consider the impact of drug therapy on the fetus, 
and subsequently the infant

• Urine drug testing remains an important tool for monitoring 
drug adherence during pregnancy and lactation

• Meconium and umbilical cord tissue are appropriate 
specimens for evaluating drug adherence over approximately 
the last trimester of a full term birth

• Drug testing results must be interpreted based on the 
maternal and infant history



Thank you for attending!

Please join me in the Networking Lounge for 

an online Q&A session.

Visit the Resource Center to get the CE code for this presentation.



Self-assessment Question 1

Generally recommended strategies for management of chronic 
pain in pregnancy include all of the following EXCEPT

A. Emphasize nonpharmacologic therapies

B. Encourage abrupt discontinuation of all medications

C. Discourage use of alcohol and nicotine containing products

D. Offer preconception counseling

E. Avoid known teratogens



Self-assessment Question 2

Methadone and buprenorphine are useful for treating chronic 
pain and managing opioid addiction in pregnancy because they

A. Are administered infrequently

B. Can minimize the severity of NAS in an infant

C. Can minimize the amount of pain relief required during labor 
and delivery

D. Will prevent use of illicit drugs

E. Do not transfer across the placenta



Self-assessment Question 3

Meconium or umbilical cord drug testing results provide 
evidence of

A. Time of last maternal dose of a drug

B. The amount of drug an infant was exposed to

C. The severity of all infant outcomes as a consequence of drug 
exposure

D. Maternal drug use sometime during the last trimester of a full 
term birth

E. Maternal drug addiction



Self-assessment Question 4

Umbilical cord may be preferred over meconium because

A. It represents both maternal and fetal tissue

B. It avoids detection of drugs administered during labor and 
delivery

C. Concentrations of drugs and metabolites are relatively high 
compared to meconium

D. It will reliably detect first trimester drug exposures

E. It avoids detection of drugs administered directly to the infant 
after birth



Self-assessment Question 5

A mother being treated for chronic pain should be advised to 
breastfeed her infant if

A. The benefits outweigh the risks

B. Substance abuse is suspected

C. Maternal urine drug testing results suggest compliance with 
prescribed drugs

D. Mother admits to regular use of cannabis

E. Lactation has been initiated and the infant is feeding well


