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Opioid Dependence in Pregnancy:

Heroin

= The magnitude of the problem is unreliably
ascertained and likely under-reported

= Estimated 53,400 U.S. babies were exposed
to opioids (mostly heroin via intravenous
route) in 1992

= 114,000 new heroin users in U.S. in 2008

= 15% of pregnant women in addiction
treatment had heroin dependence in 2008
(unchanged over previous decade)




Drug Use Problems Treated in US
(>12 yrs, 2009)
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Addiction Treatment (Pain Relievers) in
Past Year (>12 yrs, 2009)
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" Difference between this estimate and the 2009 estimate is statistically significant at the .05 level.

SAMHSA, Results from the 2009 National Survey on Drug Use and Health, 2010




Opioid Dependence In Pregnancy:
Nonmedical Prescription Analgesics

= 2.4 million hew honmedical prescription
ahalgesic users in U.S. in 2003

= [reatment admissions for prescription
opioid dependence increased five-fold (1%
to 5%) during 1997-2007

= Only ~10% of the 23.5 million persons (age
>12 yrs.) who need addiction treatment in
U.S., actually receive it

| AVery large number or the Women i Ob
care Nave Unrecognized oplold. (especially,
arnalgesic) dependence. needing treatiment



Nonmedical Use of Pain Relievers
In Past Year (>12 yrs, 2004-06)




Proportion of Pregnancies among TNCare
Enrollees with First Trimester Opioid Use

20| I 1 to 7 days Ratio: 2009 to 1995

B 8 to21 days (exposure duration)
BN 22 days plus -1 to 7 days:

12.45/6.85 = 1.82

-8 to 21 days:

3.26/1.25 = 2.61

-22 days plus:

4.30/0.53 = 8.17

Epstein et al., 2011
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Management of Opioid
Dependence In Pregnancy

= [reatment recommendations for opioid
dependence In preghancy. have been derived
from studies of /fiero-aependent Women

s Progressively increasing proportions of opioid-
dependent women are addicted to non-medically
prescribed analgesics

= Doctors may find it particularly: challenging to
identify and manage these women

m [7OW 4o the préesentation, clinical . course, and
complications or these rorms or oplold.
dependence compare- Wit each other?



Repeated Opiold Intoxication and
Withdrawal during Pregnancy

Mother
Resp. depression
Aspiration
Overdose

Intoxication

Fetus
Hypoxemia
Acidosis
IUGR
IUFD

Mother
Tachycardia
Hypertension
Nausea/vomiting
Metabolic demand

Withdrawal

Fetus
Miscarriage
Preterm labor
PPROM
IUGR
IUFD




Complications of Opiold
Dependence in Pregnancy.

s Overdose/intrauterine withdrawal™*
s First trimester spontaneous abortion
= Meconium staining

= Ante-partum hemorrhage

= Premature delivery

= | .ow Dbirth weight

s Maternal/neonatal infection

= Neonatal abstinence syndrome™

* Primarily influenced by opioeid pharmacological
actions, not poor prenatal care/self-neglect



Opioid Dependence In Pregnancy:

Benefits of Agonist Treatment

x Methadone maintenance vs aclive heroin
addiction has well-documented benefits:
m Improved prenatal care
m Increased fetal growth
m reduced fetal mortality.
m decreased risk oft HIV infection
m decreased risk of pre-eclampsia
m decreased neonatal withdrawal syndrome
m reduced foster care placement

= Nevertheless, neonatal abstinence syndrome of
significant severity Is observed in >50% of births



Do Benefits of Agonist Treatment Apply to
Prescription Opioid Dependence?

Not fully established if benefits of methadone
maintenance during pregnancy demonstrated in heroin
dependent women may extrapolate to non-medically.
PIESCHNECGPIGIAANAIGESICS

Recent research in non-pregnant individuals treated with
buprenoerphine for prescription opioid dependence has
shown repeated relapses as buprenorphine discontinued

Differences in complications can probably be attributed
o Intravenous route of administration (heroin)

Support, structure, prenatal obstetrical oversight, and
opioid maintenance delivered in a comprenensive
treatment program are likely beneficial compared to the
stressful and chaotic lifestyle associated with active
addiction to elther heroin or prescription opieids



Opioid Agonist Medications

s Methadone recognized as the
standard of care In pregnancy
for >40 years; discontinuation
can cause significant neonatal
abstinence syndrome (NAS)

s Buprenorphing recognized as
highly: effective for treatment of
opiold dependence with less
severe withdrawal; use in
pregnancy relatively recent

s Less NAS with buprenorphine?




Buprenorphine

= Opioid partial agonist at MOR; antagonist at KOR
a Schedule IIT (methadone is Schedule II)

= Buprenorphine treatment modalities available
through “Qualifying Physicians™ (DATA, 2000):

s Office based treatment
Primary Care

Specialty (e.g.: Infectious Disease,
Obstetrics/Gynecology, Psychiatry)

Substance abuse treatment clinics
s Methadone maintenance programs



Buprenorphine has high binding
affinity at MOR

s AFFINITY is the strength with which a drug physically binds to a
receptor, but receptor affinity (strong or weak) is NOT the same as
receptor ACTIVATION (efficacy)

= [he affinity of buprenorphine is very strong and it DISPLACES full
agonists like heroin and methadone (acts like an antagonist)

Mu / Buprenorphine affinity is greater

Therefore,
Full Agonist is displaced




Buprenorphine dissociates very
slowly from MOR binding site

= DISSOCIATION is the rate at which a drug disengages or
uncouples from the receptor after activation

s Dissociation rate of buprenorphine is relatively slow

s [herefore, buprenorphine occupies the receptor for a long time
and thereby blocks agonists (e.g., heroin or methadone) from
binding

Mu
Receptor

Inhibits binding of

Full Agonists



Buprenorphine Is a partial
(=50% activity) agoenist at MOR
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Pharmacology of Full vs Partial Agonists

s Buprenorphine can precipitate withdrawal if it displaces
a full agonist from MOR because it only partially (~50%)
activates the receptor, therefore resulting in a net
decrease inractivation
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The NEW ENGLAND JOURNAL of MEDICINE

Neonatal Abstinence Syndrome after

Methadone or Buprenorphine Exposure

Hendrée E. Jones, Ph.D., Karol Kaltenbach, Ph.D., Sarah H. Heil, Ph.D,,
Susan M. Stine, M.D., Ph.D., Mara G. Coyle, M.D., Amelia M. Arria, Ph.D.,
Kevin E. O’Grady, Ph.D., Peter Selby, M.B., B.S., Peter R. Martin, M.D.,
and Gabriele Fischer, M.D.

Objective: To compare, for the first time, in
opioid-dependent women, maternal and neonatal
outcomes of treatment with buprenorphine or
methadone throughout pregnancy in an
iInternational multi-center randomized, controlled,
double-blind/double-dummy clinical trial.




MOTHER Study: Experimental Design

Cocaine + Cocaine -

Stratification
Early EGA

Late EGA
4

Buprenorphine
Medical

Initial

Screening

Consent Clearance > '
Early EGA
Methadone BE
Late EGA

Randomized Clinical Trial:
o 8 Sites Pre-Delivery
> Double-blind (medication) *daily dosing
> Double-dummy (vehicle) "weekly assessments
o Stratifled (EGA, Cocaine)
o Parallel Group
o Flexible equivalent dosing based on 28 days
symptoms: 20-140 mg methadone, or Post-

2-32 mg buprenorphine delivery



MOTHER Study: Clinical Sites
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MOTHER: Inclusion/Exclusion Criteria

= 18-40 years of age

= Gestational age 6-30 weeks

= Opioid-dependent (DSM-1V, SCID TI)
= Opioid-positive urine

= No alcohol or benzodiazepines

= Single-fetus pregnancy

= Plan to deliver at site hospital



MOTHER Experimental Design
Comprehensive Care

= \louchers (progressively increasing $-value
gift certificates) contingent upon drug-
negative urine and breathalyzer results and
compliance with treatment program

= Addiction counseling and education about
nealthy pregnancy and preparation for
parenting, relationships

= Prenatal obstetric services and medical,
psychiatric care




CONSORT Diagram

P;tei):;liﬁaet?on Excluded
(n = 243) (n = 656)

Randomlzed
(n=175)
at 7 Sites




CONSORT Diagram




CONSORT Diagram
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CONSORT Diagram
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CONSORT Diagram
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Baseline Characteristics:

Total Sample Methadone Buprenorphine
(N=131) (n=T3) (n=58) p
% or % or % or
Mean (SE) Mean (SE) Mean (SE)
Maternal age in years 26.6 (.5) 27.7 (.7) 25.3 (.7) 014
Race 263
White 87.8% 84.9% 91.4%
Black 9.2% 13.7% 3.4%
Other 3.1% 1.4% 5.2%
Years of education 11.3 (.2) 11.3 (.3) 11.3 (.2) 912
Employed 16.0% 13.7% 19.0% 414
Legal Status (uninvolved) 83.2% 79.5% 87.9% 197
Estimated weeks of gestational 18.7 (.5) 18.7 (.8) 18.7 (.7) 938

age at study entry

Site was a blocking factor in all analyses; Bonferroni’s principle was used
to set family-wise a = .0045.




Blind Satisfactorily Protected

s Patients (correct guess of medication received)
24.7% methadone
51.7% buprenorphine

s NAS Raters (correct guesses of neonatal
medication exposure)

39.7% methadone
44.8% buprenorphine



Neonatal Abstinence Syndrome

n Neurologic excitability,
s [rritability, hyperactivity,
sleep disturbance

m, Gastreintestinal
ay/StitneEtion

= Uncoordinated sucking/
swallowing, vomiting

s AUtenemic Signs

= fever, sweating, nasal
stuffiness

Finnegan & Kaltenbach, 1992



Primary Outcomes

Methadone  Buprenorphine  Odds Ratio
Primary Outcomes Mean (SE) Mean (SE) (Confidence
Interval)
Treated for NAS [Yes] {57%} {47%} 65 (.24, 1.76) .26
NAS peak score 12.76 (.56) 11.03 (.62 .04 [
Total amount of morphine
for NAS (ma) 10.40 (2.56) 1.11 (.65) .0000003
Days of infant hospital stay ~ 17.46 (1.52) 9.99 (1.24) .00012
Head circumference (cm) 33.03(.25) 33.81(.27) .03

Notes. Significant results are in italics. Site was blocking factor in all analyses. The O’Brien-
Fleming o spending function resulted in a.=.0091 for the inferential tests of the Medication

Condition effect for the 5 primary outcome measures at the conclusion of the trial.




Secondary Neonatal Outcomes

Methadone  Buprenorphine  Odds Ratio

Secondary Neonatal Qutcomes Mean (SE) Mean (SE) (Confidence 0
Interval) 1

Days medicated for NAS 9.91 (1.55) 4.14 (1.00) .0005
Birthweight (gm) 2878.46 (66.27) 3093.66 (72.61) 83

Infant length (cm) 47.83 (.47) 49.83 (.52) .0049
Pre-term (<37 weeks) birth [Yes] {19%} {7%]} .33 (.06, 1.98) .069
Gestational age at delivery 37.94 (28) 39,06 (31) 0069
WEES

Apgar score at 1 minute 8.03(.19) 8.08 (.21) 87

Apgar score at 5 minutes 8.95(.12) 9.03(.13) .69

Note. Significant results are in italics. Bonferroni’s principle was used to set familywise a =.003125
(nominal a =.05/16) for the secondary outcome measures.




Secondary Maternal Outcomes

Methadone Buprenorphine Odds Ratio
Secondary Maternal Outcomes Mean (SE) Mean (SE) (Confidence D
Interval)

Medication dose at delivery (mg) 78.20 (3.95) 16.15 (.86) NA
Premature Discontinuance [Yes] {18%]} {33%} 2.61 (1.26, 5.60) .02
Drug screen at delivery [Positive] {15%]} {9%} 1.92 (.34, 10.86) 27
Medical complications at delivery [Yes] {51%} {31%} 45 (.21, .92) .03
Normal presentation [Yes] {86%} {95%} .31 (.04, 2.41) .09
Cesarean section [Yes] {37%]} {29%]} .62 (.20, 1.99) .23
Maternal weight gain (kg) 8.59 (.96) 8.26 (.86) .80
Number of prenatal obstetrical visits 8.80 (.45) 8.69 (.41) .86
Amount of voucher money earned for 1,570.6 1,391.4 30
drug-negative tests (US $) (121.7) (123.6) '

Note. Bonferroni’s principle was used to set familywise a =.003125 (nominal a = .05/16) for the secondary
outcome measures.




NAS Scores in Neonates Exposed
to Buprenorphine or Methadone

Methad =72
Total (0-42) - methadene (n=72)

—o—Buprenorphine (n=57)

57% Treated

[ T
& "iﬁ.-“li

0 O "h

1
47% Treated W

Hours PN

Heil et al, Addiction (in press)



Secondary Analyses of
Maternal Psychiatric Symptoms

= Prevalence of co-occurring other
psychiatric disorders among opioid-
dependent pregnant women?

= Does presence of psychopathology at
study entry predict retention in treatment?

m WWhat are the implications ol co-occuriing
psychopathology ror treatment of oplold-
maintained pregnant women?



Co-occurring Other Psychiatric Diagnoses (MINI)
among MOTHER Participants (n=174)"

Major Depressive Disorder
Dysthymia

Hyperthymia

Generalized Anxiety Disorder
Panic Disorder

Agoraphobia

Social Phobia

Post-Traumatic Stress Disorder
Obsessive Compulsive Disorder
Bulimia

*Benningfield et al., Am J Addict. 19:316-421, 2010




Addiction Severity Index Composite
Scores by MINI Diagnoses*

~ - *
ASI compaosite scores

Family/
Medical Emplovment  Alcohol Drugs £ social Psychological

Psychiatric
symptoms X p X P X P X P X : b 2 X p
MDD
Yes (n=3536) . D07 83
Nor=118) .2 79
GAD
Yes (n = 69) 125 .79
No(n=105) .2 A1
Hypomania
Yes (n = 67)
No(n=107)
Dvsthymia
Yes (n = 33)
No(n=119)

*Benningfield et al., Am J Addict. 19:316-421, 2010



Co-occurring Depression and Anxiety (MINI):

Likelihood of Drop-out from MOTHER Study™

95% C.Lfor EXP(B)

a. Variable(s) entered on step 1: Depres, Dysthmia, Suicide, Hypomani, Panic, Agorapho, SAnxieYy, Obcomp.
PTSD, Bulimia, Genanxi.

*Benningfield et al. (in press)



Co-occurring Depression, Anxiety, or Both (MINI)
among MOTHER Participants (N=175)*

Depression (Major Depressive
Disorder, Dysthymia, Suicide)

Anxiety (Generalized Anxiety,

Panic, Agoraphobia, Social Phobia,
Post-Traumatic Stress, Obsessive-
Compulsive Disorders)

Both Depression and Anxiety

*Benningfield et al. (in press)



Co-occurring Anxiety (MINI): Greatest
Determinant of Premature Drop-out

Neither anxiety
nor depression

Depressiononly [ ——++—+ ]

and depression

50

Percent discontinuing treatment



Implications for Clinical Practice

s Depressed women in opioid maintenance are less
likely to drop out of treatment, perhaps due to a
S|grifcant antidepressant - efiect of opioid agonists

= \Women with anxiety are much more likely to drop
out off opioid maintenance; they may need
IelelivielizlliZelel sarleiriez]g)diide frlie e gltiar)s er
aaaditional praniiacotierapy to assist retention

= Differential effects of methadone and buprenorphine
on depressive/anxiety symptoms in this population
would be important to determine in future research



Management of Depression In
Pregnancy.

Ten percent or more of preghant (approx 40% opioid
dependent) women have clinical depression

Relapse rates of depression high if treatment stopped

There are significant fetal complications associated with
untreated maternal depression per se

Data are lacking on the best way to manage depression
N pregnant (even non-opioid dependent) women

Pressing need to compare SSRIs with other treatments
to determine which are the safest, the most effective,
and the best tolerated by pregnant women

Personallized treatment that opLimiZes [15K/PEREnt Witli
/nrormed consent s the goal

J L Mills, NV Engl J Med 2006 354: 636-638



SSRI Exposure in Third Trimester:
Poor Neonatal Adaptation Syndrome

¢ |itteriness

* Poor muscle tone

* Weak or absent cry

* Respiratory distress (with other causes ruled out)
— Typically starts within 3 days after birth
— Occasionally requires respiratory support
— Self-limited

* Hypoglycemia

* Low Apgar score
* Seizures

Koren, G. et al. CMAJ 2005;172:1457-1459



Treatment of Depression/Anxiety in
Pregnant Opioid Addicts

Diagnosis of depression/anxiety. is confounded
oy similarities with the signs and symptoms of

Dregnancy and opioid dependence

Medication choice for depression/anxiety in

these women should be significantly modified:

m Pregnancy~—minimize exposure of fetus to any.
medications unless absolutely necessary

m CO-occuring oplold deperderice—opioid agonists can
have significant beneficial effects on mood




Risk/Benefit Ratio Is Altered in Pregnhancy

m [Medications:

s less time, effort, and reflection (cost, insurance
coverage?)

= symbolic value for both doctor and patient (placebo
effect Is profound)

s benefits must be weighed with potential toxicity:

m PSychoetherapy anadbenavioraliapproaches:

s labor intensive, quality control is difficult (cost,
[NSurance coverage?)

s benefits with minimal toxicity



Opioid Dependence during Pregnancy:
Recommendations for Pharmacotherapy.

s Medications (beyond &deguate opioid
substitution) may. /70 be heeded in many.
moderately depressed/anxious women with

access to good behavio

ral treatment/monitering

= For severely depressed/anxious patients, or
those with previous episodes with significant

complications, cautious
prescription may be inc

s [argeting anxiety may

antidepressant
icated

pe particularly important

In treatment of opioid ¢

ependent patients



Major Findings of MOTHER Study:
Morphine Doese, Length of Hospital
Stay, and Treatment Duration for NAS
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Jones et al, N Engl J Med 2010 Dec 9;363(24):2320-31.



Summary of Obstetrical
Outcomes In MOTHER Study

s Methadone and buprenorphine produced
similar obstetric outcomes In the context of
Comprenhensive care, except:

= Buprenorphine treatment resultedin less
Suppression of fetal heart rate, fetal heart rate
reactivity, and the biophysical proflle Score
after medication dosing

= Methadone maintenance was associated with
a higher incidence of preterm labor and a

significantly higher percentage of respiratory
distress In neonates

Salisbury et al, Addiction (in press)



Clinical Implications

= In summary, the safety and efficacy of opioid
maintenance treatment during pregnancy must be
judged in the context of offier services provided by
g Conc7forehen5/ve treatment progranm rather than
the administered medication per se

s Buprenorphing is not inferior to: methadone, the
standard of care for heroin dependence in
pregnancy. for >40 yrs; but it may be preferable in
terms of some pregnancy outcome measures

s Safe buprenorphine induction of actively using
opioid dependent pregnant women is challenging
and should not routinely be attempted



Early Fetal Exposure to Opioids

s Reports of teratogenic effects of first trimester
opioid exposure must now be added to our
risk/benefit considerations:

s FDA guidelines do not currently recommend avoiding
USe of prescription opioids during pregnancy.

s EX vivo and animal studies suggest the possibility: of
teratogenic effects

s First trimester exposure associated with significant
INCrease in major cardiac and neural tube defects and
trend towards increase in major CNS defects (CDC
N|ati§8fI1;3irth Defects Prevention Study, Broussard et
al.,

s Magnitude of necessary fetal exposure undetermined



Changing Face of Opioid
Dependence in the U.S.
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Newly Born and Withdrawing From
Painkillers—NY Times, April 9, 2011




The MOTHER Team




