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The prevalence of pregnant people with opioid use disorder (OUD) including those receiving
medications for opioid use disorder (MOUD) is increasing. Challenges associated with pain
management in people with OUD include tolerance, opioid induced hyperalgesia, and risk for
return to use. Yet, there are few evidence-based recommendations for pain management in

the setting of pregnancy and the postpartum period, and many peripartum pain management
studies exclude people with OUD. This scoping review summarized the available literature on
peri-delivery pain management in people with OUD, methodologies used, and identified specific
areas of knowledge gaps. PubMed and Embase were comprehensively searched for publications
in all languages on peripartum pain management, among people with OUD treated with MOUD
and untreated. Potential articles were screened by title, abstract, full text. Data abstracted were
descriptively analyzed to map available evidence and identify areas of limited or no evidence. 994
publications were imported for screening on title, abstracts, and full text, yielding 84 publications
identified for full review: 32 (38.1%) review articles, 14 (16.7%) retrospective studies, 8 (9.5%)
case reports. There were 5 randomized controlled trials. Most studies (64%) were published

in perinatology (32, 38.1%) journals or anesthesiology (22, 26.2%) journals. Specific areas
lacking trial or systematic review evidence include: 1) methods to optimize psychological and
psychosocial co-morbidities relevant to acute pain management around delivery; 2) alternative
non-opioid and non-pharmacologic analgesia methods; 3) whether or not to use opioids for severe
breakthrough pain, and how best to prescribe and monitor its use after discharge; 4) monitoring
for respiratory depression and sedation with co-administration of other analgesics; 5) optimal
neuraxial analgesia dosing and adjuncts; 6) benefits of abdominal wall blocks after cesarean
delivery. No publications discussed naloxone co-prescribing in the labor and delivery setting.

We observed an increasing number of publications on peripartum pain management in pregnant
people with OUD. However, existing published work are low on the pyramid of evidence (reviews,
opinions, retrospective studies), with a paucity of original research articles (<6%). Opinions are
conflicting on the utility and disutility of various analgesic interventions. Studies generating

high quality evidence on this topic are needed to inform care for pregnant people with OUD.
Specific research areas are identified including utility and disutility of short-term opioid use for
postpartum pain management, role of continuous wound infiltration and truncal nerve blocks,
nonpharmacologic analgesia options, and best methods to support psychosocial aspects of pain
management.

INTRODUCTION

In the past decade, opioid use disorder (OUD) has increased four-fold among

pregnant people.l Opioid use disorder increases risk for death from overdose, which

is a rising leading cause of maternal deaths in the United States (CDC: http://
www.cdc.gov/reproductivehealth/opioid-use-disorder-pregnancy/index.html). Peri-delivery
pain management for pregnant patients with OUD is suboptimal because of lack of
evidence-based recommendations. Research suggests that suboptimal relief of acute
postoperative pain has long term sequelae including chronic pain and depression.23 This
problem of pain management is further complicated in patients with OUD because of
concerns about return to use triggered by pain itself, or triggered by exposure to opioids if
opioids must be used for pain control.
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Medication for opioid use disorder (MOUD) is the mainstay for effective treatment of

OUD in pregnancy because MOUD is associated with better prenatal care adherence and
birth outcomes*. MOUD in pregnancy typically includes opioid agonist or mixed agonist-
antagonist medications (e.g., methadone, buprenorphine). Chronic use of these medications
can have implications on pain management during and after labor and delivery. These
medications have a strong affinity for mu opioid receptors which, in theory, may increase the
likelihood of higher doses of opioids needed or consumed to control pain during labor and
after delivery. In contrast, However, both opioid exposure and untreated or poorly controlled
pain can lead to return to use or OUD recurrence®. How clinicians should optimally manage
both acute pain and coexisting OUD is a source of frequent debate.

It is unclear what type of information is available in literature about pain management
in patients with coexisting OUD. Systematically mapping the current research done and
knowledge gaps as well as existing limitations in study methodologies will assist with
planning specific directions for future research. The purpose of this scoping review is
to identify and summarize the available literature on peripartum pain management in
pregnant people with OUD, both treated with MOUD and untreated. The focus of this
review is on three primary peripartum periods: pre-delivery pain management optimization;
pain management in labor and delivery; and post-cesarean delivery pain management.
The scoping review aimed to 1) characterize available evidence on how OUD affects
pain management during the three peripartum periods mentioned above; and 2) identify
knowledge gaps to make recommendations for future research.

METHODS

The reporting of this scoping review was guided by the Preferred Reporting Items for
Systemic Reviews and Meta-Analysis extension for Scoping Review standards (PRISMA
-ScR)8. A working group from the Society for Obstetric Anesthesia and Perinatology
(SOAP) defined, by consensus, specific key questions that would be important for
peripartum pain management in pregnant people with OUD treated with MOUD or untreated
(Appendix 1). Questions were developed to comprehensively capture all relevant clinical
decision-making points before, during, and after labor and delivery. Two investigators (G.L.
and M.S.) used these questions to identify and saturate on themes of topics that are of
interest to pain management in pregnant people with OUD. These questions were considered
for each of the following populations: 1) Pregnant people receiving MOUD where OUD was
due to an acute or chronic pain condition; 2) Pregnant people receiving MOUD where OUD
not due to pain condition; 3) Pregnant people with untreated OUD; 4) Pregnant people with
OUD stable in recovery not receiving MOUD.

Methodology and Sources

The databases PubMed and Embase.com were systematically searched from inception until
March 31, 2020, for published journal articles. PubMed covers the healthcare literature
where most peer reviewed publications are indexed. EMBASE covers European, North
American, and other non-North American literature. An experienced health sciences
librarian (C.B.W.) designed the PubMed search, which was then translated for use in
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Embase.com by a second health sciences librarian (M.L.K.). For both databases, a

search string was developed using both controlled vocabulary terms, e.g., Medical Subject
Headings (MeSH) terms, and natural language informed by a subject matter expert (G.L.)
to represent the concepts of opioid use disorder, peripartum pain, and pain management
(Appendix 2).

The results of the database searches were downloaded to an EndNote library and duplicate
records were removed by a health sciences librarian (M.L.K.) using a process developed by
Bremer and colleagues’. Covidence systematic review software (Veritas Health Innovation,
Melbourne, Australia) was used to manage citations and track ratings.

Inclusion/Exclusion Criteria

Articles included labor and delivery pain management for vaginal, postpartum pain
management for vaginal, postpartum pain management for cesarean. Articles were included
if they were original research, case studies, case series, or cohort studies, letters to the

editor, commentaries, white papers, published abstracts, or review articles. All languages
were included, with non-English articles translated by certified medical translator services to
English, the authors’ primary language.

Study Selection

Article titles and abstracts were screened and included if they contained the following terms:
pain, analgesia, or pain management; pregnancy, parturient, perinatal; labor and delivery,
intrapartum, or cesarean delivery or postpartum; OUD with MOUD, OUD without MOUD,
or substance use disorder with opioid use disorder specified in the title or abstract. Articles
were excluded if pertaining to acute or chronic pain not in the peripartum period, or if
non-human or animal studies. Two reviewers independently screened titles and available
abstracts using the above pre-determined inclusion/exclusion criteria and key questions
from Appendix 1 (A.C. and A.W.). Duplicate abstracts were removed from consideration.
Discrepancies between the two abstract reviewers were resolved through discussion; for
persistent discrepancies requiring a tiebreaker, a third party (G.L.) was consulted. Cohen’s
kappa statistic was calculated to evaluate inter-rater reliability between the two initial
raters for this level of review. Full text for these studies were then located and reviewed:;

if duplicates were detected by full text, these were removed, as were studies that were
deemed to be irrelevant and studies where full text could not be located. Two reviewers
independently screened full text (A.C. and A.W.), with discrepancies resolved through
discussion and persistent discrepancies resolved through third party tie breaker (G.L.).

Extraction/Charting the Results

For abstracts that met the inclusion/exclusion criteria, full text manuscripts were then
reviewed. Each manuscript was then individually reviewed by G.L. using the pre-specified
relevance criteria established by the key questions in Appendix 1. Each manuscript was
associated with one or more codes corresponding to the relevant key questions in the three
primary peripartum phases: immediate pre-delivery optimization, management of labor pain,
and post-cesarean delivery pain management. Study characteristics including first author,
language of original publication, year, journal, journal type (e.g., anesthesiology, pain
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management, addiction medicine, obstetrics/gynecology, etc.), methodology, sample size,
study objective, and salient findings were summarized (Appendix 3).

RESULTS

The database searches yielded 994 publications for review (PubMed = 473, Embase = 521).
PRISMA flow diagram for study screening and eligibility assessment is shown in Figure

1. Nineteen (19) duplicate abstracts were removed, 975 titles and abstracts were screened,
with 884 screened as irrelevant with 6 resolved discrepancies (moderate inter-rater reliability
x=0.57). There were 91 full text studies then reviewed and assessed for eligibility, with

7 removed (duplicates, irrelevant, or unable to locate full text). There were 2 publications
originally written in non-English language, German and French. The final list included 84
full text publications for complete review.

Studies corresponding to the primary questions are shown in Table 1, and study
characteristics and details are shown in Appendix 3. One article was translated from
German and one article was translated from French. Only 5 randomized trials (5.9%)
and 1 systematic review (1.2%) were published in the study period. Most articles (n=32,
38.1%) were published in obstetrics, gynecology, or perinatology journals, followed by
anesthesiology (n=22, 26.2%) and addiction medicine journals (n=16, 19.0%) (Figure
2). Peer-reviewed publications on peripartum pain management in pregnant people with
OUD have steadily increased in volume over time (Figure 2), with most publications
encompassing narrative review articles, retrospective cohort studies, and case reports or
series (Figure 3).

Publications on Pre-Delivery Pain Management Optimization

Most of the publications on pre-delivery pain management optimization for pregnant
people with OUD consist of review articles, followed by retrospective chart reviews-8-28,
Highlights include six case reports and series, 3 prospective observational studies, 2
guidelines, 1 randomized trial, and 1 committee opinion. Available evidence to guide
medical care as it relates to pain management is notably limited.

The one randomized trial of 18 participants comparing pregnant people receiving methadone
to those receiving buprenorphine, found that after vaginal delivery, those treated with either
buprenorphine or methadone reported adequate pain control (based on pain score ratings)
with opioids and ibuprofen (main effect for medication group F(1, 19.3) = 0.01, ~>0.9)%°.
The methadone group used more ibuprofen postpartum (buprenorphine group decreased
average ibuprofen use from 1725mg to 1575mg on average over postpartum days 1-5,
where methadone group increased ibuprofen use from 1740mg to 2040mg on average).
Another study investigated differences in pain management and analgesic medication use

in 40 people receiving methadone or buprenorphine during pregnancy, matched to 80 non-
opioid exposed pregnant peoplel2. After cesarean delivery, people with MOUD received
fewer opioid analgesics (day of delivery £=0.03, day 1 P=0.02), and non-steroidal anti-
inflammatory drugs were administered more frequently during surgery (MOUD group: 8/19
(42.1%); comparison group: 4/38 (10.5%); £= 0.006) and on postpartum day 3 (MOUD
group: 10/19 (52.6%), comparison group: 9/38 (23.7%); £=0.029). Smoking status was an
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independent predictor of altered pain experience and had a strong influence on results in the
MOUD group. Many current available publications recommend continuing methadone and
buprenorphine therapy throughout pregnancy and labor and delivery, rather than reducing or
stopping the medication. These recommendations are primarily based on expert opinion
that are focused on chronic disease management throughout pregnancy30, rather than
management of anticipated pain in labor and delivery. Most publications conclude that a
multidisciplinary approach to patient management is necessary, with some recommending
prenatal anesthesia consultation as part of that management.

Publications on Pain Management in Labor and Delivery

Acrticles on pain management in labor and delivery for people with OUD primarily include
reviews, clinical opinions, case vignettes, and retrospective studies, and one systematic
review®26:31-39 The largest study on labor pain and labor analgesia in pregnant people with
OUD was a retrospective chart review of 141 cases, published in 2004, that aimed to identify
obstetric and perinatal outcomes in people using opioids (n=91) or amphetamines (n=50)
during pregnancy; the epidural labor analgesia rate was 77%?3% and pharmacologic analgesia
was used more often for labor and delivery (opioids £=0.007, amphetamines P=0.042). The
possibility for return to use if opioids were used for labor analgesia was postulated by the
authors of a 2014 systematic review, who emphasized the need for “good” labor analgesia
because inadequate analgesia can instigate postpartum addiction recurrence and return to
use®. The authors suggested that to achieve “good” labor analgesia, neuraxial (not systemic)
opioid doses need to be doubled or tripled in pregnant people with OUD?, although these
authors acknowledge the lack of available scientific data to guide appropriate dosing. Most
published papers describe higher doses of opioids, if used, during labor and postpartum, due
to the distinct phenomena of opioid tolerance and opioid-induced hyperalgesia. However,
published opinions are conflicting on whether to use or to avoid systemic opioids. Opinions
conflict due to concerns about risk for return to substance use that can be associated with
exposure to systemic opioids (used for analgesia), as well as with poor pain control (which
may result from avoidance of opioids).

Most publications, including the American College of Obstetricians and Gynecologists
(ACOG) committee opinion?, do not recommend medically supervised withdrawal during
pregnancy, labor, and delivery. Comprehensive, multidisciplinary, individualized care
planning - including chaplains, psychosocial services, addiction medicine specialists- should
be undertaken to optimize outcomes®38. Medically supervised withdrawal in pregnancy,
labor, and delivery is not recommended over MOUD, due to high return to opioid use rates
(59-90%), low detoxification completion rates, and limited data on maternal and neonatal
outcomes beyond deliveryl. However, the lack of long-term outcomes and safe methods for
medically supervised withdrawal in pregnancy or delivery, urges more research to identify
appropriate cases where medically supervised withdrawal could be a non-inferior and safe
option in patients wishing to avoid medication during pregnancy.

Publications on Post-Cesarean Delivery Pain Management

Avrticles on post-cesarean delivery pain management in pregnant people with OUD primarily
include reviews, clinical opinions, letters to the editor, case series, and retrospective
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studies3240-47_ Studies have been conflicting on whether people receiving MOUD
experience increased pain after cesarean delivery and use higher doses of pain medication.
One retrospective study found that opioid-naive patients report lower pain scores and

use less morphine equivalents than pregnant people receiving MOUD with no differences
between patients maintained receiving buprenorphine or methadone?’. In contrast, some
studies have found evidence for increased pain and analgesia requirements after cesarean
for patients receiving MOUD. Retrospective studies found patients receiving methadone and
buprenorphine receive 70% and 47% more opioid medications for pain management after
cesarean (respectively) compared to no opioid maintenance*3-4, A quality improvement
project assessed adherence to a protocol for postoperative pain control in patients with
MOUD, and found only 41% received the treatment protocol42. Efforts are needed not only
to design, but also to reliably implement, systems-based solutions for pain management in
patients receiving MOUD.

Available publications are conflicting with respect to use or avoidance of opioids for
postpartum pain management in patients with OUD. PRO: A case series reported on
continuing MOUD (buprenorphine or methadone) after cesarean delivery, adding scheduled
non-steroidal anti-inflammatory drugs (NSAID) and acetaminophen after delivery, and
described oral opioid use for breakthrough pain which was effective in reducing pain®L.
However, the authors caution on the potential need for higher than typical doses of opioids,
although the data to support this conclusion were not provided. A retrospective study
assessed post-cesarean opioid analgesic requirements in people with MOUD (methadone

or buprenorphine) and found buprenorphine-treated people had less opioid requirements
than those treated with methadone®. CON: Papers advocating avoidance of opioids after
cesarean delivery cite risk for misuse, return to use, and overdose. One retrospective study
of 72 subjects found that 75% of people with OUD received opioid medications at discharge
after delivery; in regression analysis, receiving opioids at discharge (p 1.35, SE 1.22,
P=0.041) and having a cesarean delivery (f 1.27, SE 0.97, £=0.043) were associated with
higher odds of opioid misuse within the first 30 days after delivery32. Another review article
made explicit recommendations that no opioids should be used in the perioperative period,
although the evidence to support this statement was not provided°.

There is no published evidence on social support or psychotherapy for pain management
post-cesarean delivery in patients with OUD. There were no identified articles on monitoring
that could help answer questions on whether patients with OUD should require additional
monitoring during or after cesarean delivery. No available published articles answer specific
questions about pain management for patients receiving MOUD related to various pre-
existing pain conditions, patients with untreated OUD, and patients with OUD who are
currently abstaining from opioids. There are no published articles that address the utility of
abdominal wall blocks such as continuous wound infiltration (CWI), transversus abdominis
plane (TAP) or quadratus lumborum (QL) blocks after cesarean delivery in people with
OuD.
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DISCUSSION

Although peer reviewed publications on peripartum pain management in patients with OUD
have steadily increased over the years, most of these publications are low on the hierarchy
of evidence, with very few randomized trials and systematic reviews compared to available
evidence on pain management in other obstetric populations. Published articles do not
specify each of the four populations of OUD and MOUD that we specified, indicating a
potential need to focus future work on these conditions. Future studies should focus on three
key areas. First, it is important to identify heterogeneity of clinical symptoms or treatment
effects among pregnant people with OUD. Next, it is critical to assess the effect of OUD or
MOUD on acute pain conditions. Finally, studies should identify the influence or interaction
of labor postpartum pain and the birth experience on recovery outcomes for people with
OuD.

In this review, the consensus questions were considered for specific populations, namely: 1)
Pregnant people with MOUD where OUD was due to pain condition; 2) Pregnant people
receiving MOUD where OUD not due to pain condition; 3) Pregnant people with untreated
OUD; 4) Pregnant people with OUD stable in recovery not receiving MOUD. These groups
are critical to study and it is important to come to a consensus on best practices for their
management in acute care settings such as labor and delivery.

Although not a part of this review, most peripartum pain management trials have actively
excluded people with OUD. Future research should focus on this special population.
Alternatively, studies should include them in sampling, with appropriate analyses and
sample size calculations that aim to detect differences in this sub-population of interest.

The following themes in knowledge gaps and research opportunities were recognized in this
review.

Opioid use for pain management in labor and delivery

The phenomenon of opioid induced hyperalgesia and opioid tolerance has shaped some
published opinions that high doses of opioids will be needed for peripartum pain
management in patients on opioid agonist therapies. However, exposure to parenteral opioids
can also increase risk for return to opioid use. Simultaneously, poor pain control can

also increase risk for return to opioid use. The available evidence highlights the need for
rigorous research that will identify specific patients who may benefit from, and who may be
harmed by, opioid use for peripartum pain management. Other improvements for scientific
rigor include standardizing pain assessments and characterizing return to use. High-quality
evidence will better guide clinicians on optimal ways to prescribe and monitor opioid use
after discharge in patients with OUD.

Management of co-morbid pain and psychological conditions

The available literature shows that psychological co-morbidities are common among
pregnant people with OUD. These co-morbidities include anxiety, depression, trauma
history, and polysubstance use history. However, there is a lack of high-quality studies on
ideal methods to optimize psychological and psychosocial co-morbidities around delivery.

Anesth Analg. Author manuscript; available in PMC 2023 November 01.
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Although social support strategies are essential components of multimodal pain management
in non-obstetric settings, the literature related to this current review are focused on

these interventions for addiction management. Effectiveness studies on social support
interventions for postpartum pain management are lacking.

Notably, no publications discussed naloxone co-prescribing for addiction management,
neither in the labor and delivery setting, nor as it relates to opioid prescribing for pain
management. Naloxone is an important part of the public health response to the opioid
crisis. Given that overdoses are one of the leading causes of maternal death in the United
States, naloxone co-prescribing in pregnant and recently pregnant people, although essential,
does not appear to be current standard medical management.

Optimal neuraxial analgesia dosing strategies, adjuncts, and supplemental abdominal wall

blocks

Case reports, series, and retrospective reviews describe the use of neuraxial analgesia for
labor and delivery and postpartum pain management, with many®8:12:26.29.32-39 noting

no evidence for increased medication (local anesthetic) use during labor analgesia. The
harms of maintaining postpartum neuraxial analgesia is not mentioned in the literature,
including potential for increasing risk for thromboembolic events as well as limiting

early ambulation goals outlined by published Enhanced Recovery after Cesarean Delivery
(ERAC) guidelines?8. Future research is needed on best local anesthetic dosing strategies,
and on neuraxial adjuncts and their doses (e.g., clonidine, dexmedetomidine, lipophilic
opioids, and others). For cesarean deliveries, there were no trials specifically addressing
the potential role that supplemental abdominal wall blocks (such as continuous wound
infiltration (CWI), transversus abdominis plane (TAP) or quadratus lumborum (QL) blocks)
may have for optimizing pain management among people with OUD.

Monitoring and Alternative (Non-Opioid and Non-Pharmacologic) Methods of Analgesia

The risk for respiratory depression and moderate sedation when systemic opioids are used
for in-hospital peripartum pain management in patients with OUD has been reported*8,
There is an opportunity to focus research on monitoring and safety outcomes in these
settings. Ketamine, nitrous oxide, and other alternative analgesia methods require further
study for effectiveness and potential harms in this special population. The data are limited
but the safety concerns also highlight the need for research on alternative, non-opioid, and
potentially non-pharmacologic analgesic strategies in this special population.

CONCLUSIONS

Since 1975, over 80 publications on peripartum pain management in people with OUD

have been primarily of low-quality, including case reports, cohort studies, and narrative
review articles. Moving forward, studies and publications in this area should focus on
generating high quality of evidence to guide clinical practice based on research with
rigorous methodologies. Pregnant people with OUD should not be excluded from peripartum
pain research; instead, studies should be adequately powered to examine sub-group analyses
or should exclusively focus on this special population. Systematic and narrative review
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articles and expert opinions may need to be de-emphasized until more, and higher quality
evidence becomes available.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements

We are grateful to the University of Pittsburgh Health Sciences Library System, Ms. Carol Hunn and Dr Philip
Lindeman for their assistance with this project. We are also indebted to Mr. Charles B. Wessel MLS for his
assistance in building and refining the original search string prior to his retirement.

Funding:

Dr Lim is supported by the UPMC Department of Anesthesiology & Perioperative Medicine and by an NIH award
NIHK12HDO043441. Dr Soens is supported by a grant from the Foundation for Anesthesia Education and Research
(FAER) Mentored Research Training Grant (MRTG). Dr. Osmundson is supported by the National Institutes on
Drug Abuse award 5K23DA047476-03.

GLOSSARY OF TERMS

ACOG
CDC
Cwl
ERAC
MOUD
NMDA
NSAID
OBGYN
OouD
PCA
PCEA
PRISMA
TAP

TENS

REFERENCES

American College of Obstetricians and Gynecologists
Center for Disease Control

Continuous wound infiltration

Enhanced Recover After Cesarean Delivery
Medications for Opioid Use Disorder
N-methyl-D-aspartate

Nonsteroidal Anti-inflammatory Drug

Obstetrics and Gynecology

Opioid Use Disorder

Patient Controlled Analgesia

Patient Controlled Epidural Analgesia

Preferred Reporting Items for Systematic Reviews
Transversus Abdominis Plane blocks

Transcutaneous Electrical Nerve Stimulation

1. ACOG Committee Opinion 711: Opioid Use and Opioid Use Disorder in Pregnancy. Obstetrics &
Gynecology 2017;130:e81-€94. [PubMed: 28742676]

2. Kehlet H, Jensen TS, Woolf CJ. Persistent postsurgical pain: risk factors and prevention. Lancet
2006;367:1618-25. [PubMed: 16698416]

Anesth Analg. Author manuscript; available in PMC 2023 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Limetal.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Page 11

. Xiong PT, Poehlmann J, Stowe Z, Antony KM. Anxiety, Depression, and Pain in the Perinatal

Period: A Review for Obstetric Care Providers. Obstet Gynecol Surv 2021;76:692-713. [PubMed:
34854926]

. Jones HE, Fischer G, Heil SH, Kaltenbach K, Martin PR, Coyle MG, Selby P, Stine SM, O’Grady

KE, Arria AM. Maternal Opioid Treatment: Human Experimental Research (MOTHER)--approach,
issues and lessons learned. Addiction 2012;107 Suppl 1:28-35. [PubMed: 23106924]

. Souzdalnitski D, Snegovskikh D. Analgesia for the parturient with chronic nonmalignant pain.

Techniques in Regional Anesthesia and Pain Management 2014;18:166-71.

. Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, Moher D, Peters MDJ, Horsley

T, Weeks L, Hempel S, Akl EA, Chang C, McGowan J, Stewart L, Hartling L, Aldcroft A, Wilson
MG, Garritty C, Lewin S, Godfrey CM, Macdonald MT, Langlois EV, Soares-Weiser K, Moriarty
J, Clifford T, Tuncalp O, Straus SE. PRISMA Extension for Scoping Reviews (PRISMA-ScR):
Checklist and Explanation. Ann Intern Med 2018;169:467-73. [PubMed: 30178033]

. Bramer WM, Giustini D, de Jonge GB, Holland L, Bekhuis T. De-duplication of database search

results for systematic reviews in EndNote. J Med Libr Assoc 2016;104:240-3. [PubMed: 27366130]

. Birnbach DJ, Browne IM, Kim A, Stein DJ, Thys DM. Identification of polysubstance abuse in the

parturient. Br J Anaesth 2001;87:488-90. [PubMed: 11517135]

. Cassidy B, Cyna AM. Challenges That Opioid-dependent Women Present to the Obstetric

Anaesthetist. Anaesth Intensive Care 2004;32:494-501. [PubMed: 15675209]

. Ecker J, Abuhamad A, Hill W, Bailit J, Bateman BT, Berghella V, Blake-Lamb T, Guille C,
Landau R, Minkoff H, Prabhu M, Rosenthal E, Terplan M, Wright TE, Yonkers KA. Substance
use disorders in pregnancy: clinical, ethical, and research imperatives of the opioid epidemic:

a report of a joint workshop of the Society for Maternal-Fetal Medicine, American College of
Obstetricians and Gynecologists, and American Society of Addiction Medicine. Am J Obstet
Gynecol 2019;221:B5-B28.

Eyler EC. Chronic and acute pain and pain management for patients in methadone maintenance
treatment. Am J Addict 2013;22:75-83. [PubMed: 23398230]

Hoflich AS, Langer M, Jagsch R, Bawert A, Winklbaur B, Fischer G, Unger A. Peripartum pain
management in opioid dependent women. Eur J Pain 2012;16:574-84. [PubMed: 22396085]
Jones HE, Martin PR, Heil SH, Kaltenbach K, Selby P, Coyle MG, Stine SM, O’Grady KE, Arria
AM, Fischer G. Treatment of opioid-dependent pregnant women: clinical and research issues. J
Subst Abuse Treat 2008;35:245-59. [PubMed: 18248941]

Kork F, Kleinwachter R, Kaufner L, Weiss-Gerlach E, Siedentopf JP, Spies C. Women in labor
who consume substances: Significance in obstetric anesthesi. Anesthesiology Intensive Med
Emergency Med Pain Ther 2011;46:640-6.

Martin CE, Terplan M, Krans EE. Pain, Opioids, and Pregnancy: Historical Context and Medical
Management. Clin Perinatol 2019;46:833-47. [PubMed: 31653311]

McCalla S, Feldman J, Webbeh H, Ahmadi R, Minkoff H. Changes in perinatal cocaine use in an
inner-city hospital, 1988-1992. Am J Public Health 1995;85:1695-7. [PubMed: 7503348]
Ordean A, Kahan M, Graves L, Abrahamans R, Boyahian T. Integrated care for pregnant women
on methadone maintenance treatment. Canadian Family Physician 2013;59.

Park EM, Meltzer-Brody S, Suzuki J. Evaluation and Management of Opioid Dependence in
Pregnancy. Psychosomatics 2012;53.

Reddi D, Mehta A, Patel N, Brandner B. Perioperative pain management for cesarean section

in the mother with severe acute on chronic pain and opioid dependence. European Journal of
Anaesthesiology 2013;30:178.

Robertson JL, McGrady EM, Young S. Drug-using parturients in a tertiary referral centre 11AP4—
9. International Journal Obstetric Anesthesia 2011:166.

Schulman M, Morel M, Karmen A, Chazotte C. Perinatal screening for drugs of abuse:
reassessment of current practice in a high-risk area. American Journal of Perinatology
1993;10:374-7. [PubMed: 8240597]

Smith MV, Costello D, Yonkers KA. Clinical Correlates of Prescription Opioid Analgesic Use in
Pregnancy. Matern Child Health J 2015;19:548-56. [PubMed: 24951127]

Anesth Analg. Author manuscript; available in PMC 2023 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Limetal.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 12

Soens MA, He J, Bateman BT. Anesthesia considerations and post-operative pain management in
pregnant women with chronic opioid use. Semin Perinatol 2019;43:149-61. [PubMed: 30791974]

Tabi S, Heitner SA, Shivale S, Minchenberg S, Faraone SV, Johnson B. Opioid Addiction/
Pregnancy and Neonatal Abstinence Syndrome (NAS): A Preliminary Open-Label Study of
Buprenorphine Maintenance and Drug Use Targeted Psychotherapy (DUST) on Cessation of
Addictive Drug Use. Front Psychiatry 2020;11:563409. [PubMed: 33173512]

Towers CV, Katz E, Liske E, Hennessy M, Wolfe L, Visconti K. Psychosocial Background History
of Pregnant Women with Opioid Use Disorder: A Prospective Cohort Study. Am J Perinatol
2020;37:924-8. [PubMed: 31154665]

Wiegand S, Stringer E, Seashore C, Garcia K, Jones H, Stuebe A, Thorp J. 750: Buprenorphine/
naloxone (B/N) and methadone (M) maintenance during pregnancy: a chart review and
comparison of maternal and neonatal outcomes. American Journal of Obstetrics and Gynecology
2014;210:5368-S9.

Wilder CM, Winhusen T. Pharmacological Management of Opioid Use Disorder in Pregnant
Women. CNS Drugs 2015;29:625-36. [PubMed: 26315948]

Wong S, Ordean A, Kahan M, Society of O, Gynecologists of C. SOGC clinical practice
guidelines: Substance use in pregnancy: no. 256, April 2011. Int J Gynaecol Obstet 2011;114:190—
202. [PubMed: 21870360]

Jones HE, O’Grady K, Dahne J, Johnson R, Lemoine L, Milio L, Ordean A, Selby P. Management
of acute postpartum pain in patients maintained on methadone or buprenorphine during pregnancy.
Am J Drug Alcohol Abuse 2009;35:151-6. [PubMed: 19462298]

Pancaro C, Shah N, Pasma W, Saager L, Cassidy R, van Klei W, Kooij F, Vittali D, Hollmann
MW, Kheterpal S, Lirk P. Risk of Major Complications After Perioperative Norepinephrine
Infusion Through Peripheral Intravenous Lines in a Multicenter Study. Anesthesia and analgesia
2020;131:1060-5. [PubMed: 32925324]

Birnbach DJ, Stein DJ. The substance-abusing parturient: implications for analgesia and
anaesthesia management. Balliere’s Clinical Obstetrics and Gynecology 1998;12:443-60.

Ellis JD, Cairncross M, Struble CA, Carr MM, Ledgerwood DM, Lundahl LH. Correlates of
Treatment Retention and Opioid Misuse Among Postpartum Women in Methadone Treatment. J
Addict Med 2019;13:153-8. [PubMed: 30418335]

Fultz JM, Senay EC. Guidelines for the Management of Hospitalized Narcotic Addicts. Annals of
Internal Medicine 1975;82:815-8. [PubMed: 1138596]

Jones CW, Terplan M. Pregnancy and Naltrexone Pharmacotherapy. Obstet Gynecol
2018;132:923-5. [PubMed: 30204703]

Kuczkowski KM. The effects of drug abuse on pregnancy. Curr Opin Obstetrics and Gynecology
2007;19:578-85.

Ludlow JP, Evans SF, Hulse G. Obstetric and perinatal outcomes in pregnancies associated

with illicit substance abuse. Australian and New Zealand Journal of Obstetrics and Gynaecology
2004;44:302-6. [PubMed: 15282000]

Sander SCE, Hays LR. Prescription opioid dependence and treatment with methadone in
pregnancy. Journal of opioid management 2005:91-8. [PubMed: 17319253]

Thakrar S, Lee J, Martin CE, Butterworth J. Buprenorphine management: a conundrum for the
anesthesiologist and beyond - a one-act play. Regional Anesthesia Pain Medicine 2020;45:656—-60.
[PubMed: 32371499]

Wolman I, Niv D, Yovel I, Pausner D, Gelelr E, David MP. Opioid-Addicted Parturient, Labor,
and Outcome: A Reappraisal. Obstetrical and Gynecological Survey 1989;44:592—7. [PubMed:
2668814]

Brown HL. Opioid Management in Pregnancy and Postpartum. Obstet Gynecol Clin North Am
2020;47:421-7. [PubMed: 32762927]

Jones HE, Johnson RE, Milio L. Post-cesarean pain management of patients maintained on
methadone or buprenorphine. Am J Addict 2006;15:258-9. [PubMed: 16923675]

Kunycky. Addiction and Pregnancy: Analysis of an Intervention Protocol for Post-Cesarean Pain
Control. Obstet Gynecol 2018;38C:40S.

Anesth Analg. Author manuscript; available in PMC 2023 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Limetal.

Page 13

43. Meyer J, Wagner K, Benvenuto A, Plante D, Howard D. Intrapartum and postpartum analgesia for
women maintained on methadone during pregnancy. Obstet Gynecol 2007;110:261-6. [PubMed:
17666599]

44. Meyer M, Paranya G, Keefer Norris A, Howard D. Intrapartum and postpartum analgesia for
women maintained on buprenorphine during pregnancy. Eur J Pain 2010;14:939-43. [PubMed:
20444630]

45. Shainker SA, Saia K, Lee-Parritz A. Opioid Addiction in Pregnancy. Obstetrical and Gynecological
Survey 2012;67:817-25. [PubMed: 23233054]

46. Vilkins A, Wachman EM, Bagley SM, Saia K, Hahn KA, Alford DP. Comparison of post-cesarean
opioid analgesic requirements in methadone and buprenorphine maintained women. Obstet
Gynecol 2016;127:107S.

47. Wendling AL, Garvan C, Roussos-Ross D, Zhang L, Zeng D. Pain outcomes among patients
after cesarean consuming buprenorphine or methadone and opioid-naive patients. J Clin Anesth
2020;65:109905. [PubMed: 32470840]

48. Bollag L, Lim G, Sultan P, Habib AS, Landau R, Zakowski M, Tiouririne M, Bhambhani
S, Carvalho B. Society for Obstetric Anesthesia and Perinatology: Consensus Statement and
Recommendations for Enhanced Recovery After Cesarean. Anesth Analg 2021;132:1362-77.
[PubMed: 33177330]

49. Cengiz H, Dagdeviren H, Karaahmet O, Kaya C, Yildiz S, Ekin M. Maternal and Neonatal Effects
of Substance Abuse During Pregnancy: A Case Report. The Medical Bulletin of Haseki Training
and Research Hospital 2013;51:76-8.

50. Gomar C, Luis M, Nalda MA. Sacro-iliitis in a heroin addict. Anaesthesia 1984;39:167-70.
[PubMed: 6703271]

51. Jones HE, Deppen K, Hudak ML, Leffert L, McClelland C, Sahin L, Starer J, Terplan M, Thorp
JM Jr., Walsh J, Creanga AA. Clinical care for opioid-using pregnant and postpartum women: the
role of obstetric providers. Am J Obstet Gynecol 2014;210:302-10. [PubMed: 24120973]

52. Faitot V, Simonpoli A, Keita H. [Anaesthetic and analgesic considerations in drug abusing
pregnant women]. Ann Fr Anesth Reanim 2009;28:609-14. [PubMed: 19520543]

53. Goff M, O’Connor M. Perinatal care of women maintained on methadone. J Midwifery Womens
Health 2007;52:e23-6. [PubMed: 17467581]

54. Gopman S Prenatal and postpartum care of women with substance use disorders. Obstet Gynecol
Clin North Am 2014;41:213-28. [PubMed: 24845486]

55. Jones HE, Finnegan LP, Kaltenbach K. Methadone and Buprenorphine for the Management of
Opioid Dependence in Pregnancy. Drugs 2012;72:747-57. [PubMed: 22512363]

56. Klaman SL, Isaacs K, Leopold A, Perpich J, Hayashi S, Vender J, Campopiano M, Jones HE.
Treating Women Who Are Pregnant and Parenting for Opioid Use Disorder and the Concurrent
Care of Their Infants and Children: Literature Review to Support National Guidance. J Addict
Med 2017;11:178-90. [PubMed: 28406856]

57. Lugo RA, Satterfield KL, Kern SE. Pharmacokinetics of methadone. Journal of pain and palliative
care pharmacotherapy 2005;19:13-24.

58. Mahoney K, Reich W, Urbanek S. Substance Use Disorder: Prenatal, Intrapartum, and Postpartum
Care. American Journal of Maternal Child Nursing 2019;44:284-8. [PubMed: 31415268]

59. Mozurkewich EL, Rayburn WF. Buprenorphine and methadone for opioid addiction during
pregnancy. Obstet Gynecol Clin North Am 2014;41:241-53. [PubMed: 24845488]

60. Pan A, Zakowski M. Peripartum anesthetic management of the opioid-tolerant or buprenorphine/
suboxone-dependent patient. Clin Obstet Gynecol 2017;60:447-58. [PubMed: 28426507]

61. Pritham UA, McKay L. Safe management of chronic pain in pregnancy in an era of opioid misuse
and abuse. J Obstet Gynecol Neonatal Nurs 2014;43:554-67.

62. Raymond BL, Kook BT, Richardson MG. The opioid epidemic and pregnancy: implications for
anesthetic care. Curr Opin Anaesthesiol 2018;31:243-50. [PubMed: 29601303]

63. Sen S, Arulkumar S, Cornett EM, Gayle JA, Flower RR, Fox CJ, Kaye AD. New Pain Management
Options for the Surgical Patient on Methadone and Buprenorphine. Curr Pain Headache Rep
2016;20:16. [PubMed: 26879874]

Anesth Analg. Author manuscript; available in PMC 2023 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Limetal.

Page 14

64. Tran TH, Griffin BL, Stone RH, Vest KM, Todd TJ. Methadone, Buprenorphine, and Naltrexone
for the Treatment of Opioid Use Disorder in Pregnant Women. Pharmacotherapy 2017;37:824-39.
[PubMed: 28543191]

65. McNicholas LF, Holbrook AM, O’Grady KE, Jones HE, Coyle MG, Martin PR, Heil SH, Stine
SM, Kaltenbach K. Effect of hepatitis C virus status on liver enzymes in opioid-dependent
pregnant women maintained on opioid-agonist medication. Addiction 2012;107 Suppl 1:91-7.
[PubMed: 23106931]

66. Ko JY, Tong VT, Haight SC, Terplan M, Snead C, Schulkin J. Obstetrician-gynecologists’ practice
patterns related to opioid use during pregnancy and postpartum-United States, 2017. J Perinatol
2020;40:412-21. [PubMed: 31616051]

67. Harter K Opioid use disorder in pregnancy. Ment Health Clin 2019;9:359-72. [PubMed:
31857932]

68. Kliman L Drug Dependence and Pregnancy: Antenatal and Intrapartum Problems. Anaesth Intens
Care 1990;18:358-60.

69. Jones HE, Heil SH, Baewert A, Arria AM, Kaltenbach K, Martin PR, Coyle MG, Selby P, Stine
SM, Fischer G. Buprenorphine treatment of opioid-dependent pregnant women: a comprehensive
review. Addiction 2012;107 Suppl 1:5-27. [PubMed: 23106923]

70. Safley RR, Swietlikowski J. Pain Management in the Opioid-Dependent Pregnant Woman. J
Perinat Neonatal Nurs 2017;31:118-25. [PubMed: 28437302]

71. Stanhope TJ, Gill LA, Rose C. Chronic opioid use during pregnancy: maternal and fetal
implications. Clin Perinatol 2013;40:337-50. [PubMed: 23972743]

72. Landau R Post-cesarean delivery pain. Management of the opioid-dependent patient before, during
and after cesarean delivery. Int J Obstet Anesth 2019;39:105-16. [PubMed: 31005380]

73. Ludlow JP, Chrstimas T, Paech MJ, Orr B. Drug abuse and dependency during pregnancy:
Anaesthetic issues. Aneaesth Intensive Care 2007;35:881-93.

74. Young JL, Lockhart EM, Baysinger CL. Anesthetic and Obstetric Management of the Opioid-
dependent Parturient. International Anesthesiology Clinics 2014;52:67-85. [PubMed: 24667449]

75. Krans EE, Bobby S, England M, Gedekoh RH, Chang JC, Maguire B, Genday P, English DH. The
Pregnancy Recovery Center: A women-centered treatment program for pregnant and postpartum
women with opioid use disorder. Addict Behav 2018;86:124-9. [PubMed: 29884421]

76. Tith S, Bining G, Bollag LA. Management of Eight Labor and Delivery Patients Dependent on
Buprenorphine (Subutex): A retrospective chart review. F1000Research 2019:1-11.

77. Leighton BL, Crock LW. Case Series of Successful Postoperative Pain Management in
Buprenorphine Maintenance Therapy Patients. Anesth Analg 2017;125:1779-83. [PubMed:
29049122]

78. Mittal L, Suzuki J. Feasibility of collaborative care treatment of opioid use disorders with
buprenorphine during pregnancy. Subst Abus 2017;38:261-4. [PubMed: 26672650]

79. Gupta D, Christensen C, Soskin V. Marked variability in peri-partum anesthetic management of
patients on buprenorphine maintenance therapy (BMT): Can there be an underlying acute opioid
induced hyperalgesia precipitated by neuraxial opioids in BMT patients? Middle East Journal of
Anesthesia 2013;22:273-81.

80. Martin CE, McGrady EM, Colquhoun A, Thorburn J. Extradural methadone and bupivacaine in
labour. British Journal of Anaesthesia 1990;65:330-2. [PubMed: 2223361]

81. Hoyt MR, Shah U, Cooley J, Temple M. Use of epidural clonidine for the management
of analgesia in the opioid addicted parturient on buprenorphine maintenance therapy: an
observational study. Int J Obstet Anesth 2018;34:67-72. [PubMed: 29486974]

82. Silver H, Wapner R, Rattan P, Loriz-Vega M, Finnegan L. Drug dependence in pregnancy:
intrapartum course and management. Developmental Pharmacology 1986:180A.

83. Migliaccio L, Lawton R, Leeman L, Holbrook A. Initiating Intrapartum Nitrous Oxide in an
Academic Hospital: Considerations and Challenges. J Midwifery Womens Health 2017;62:358—
62. [PubMed: 28556573]

84. Parad R, McBride C, Garofalo F, Meyer M. 472: Equivalent post-cesarean pain and analgesic
requirements in women maintained on methadone versus buprenorphine during pregnancy.
American Journal of Obstetrics and Gynecology 2020;222:S309.

Anesth Analg. Author manuscript; available in PMC 2023 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Limetal.

85.

86.

87.

88.

Page 15

Vilkins AL, Bagley SM, Hahn KA, Rojas-Miguez F, Wachman EM, Saia K, Alford DP.
Comparison of Post-Cesarean Section Opioid Analgesic Requirements in Women With Opioid
Use Disorder Treated With Methadone or Buprenorphine. J Addict Med 2017;11:397-401.
[PubMed: 28727661]

Duzyj CM, Simonds A, Jones I, Hill IM, Khan S, Parrott JS. 281: Transcutaneous electrical

nerve stimulation to reduce pain and opioid use after cesarean: A pilot study. American Journal of
Obstetrics and Gynecology 2020;222:5190.

Stanislaus MA, Reno JL, Small RH, Coffman JH, Prasad M, Meyer AM, Carpenter KM,

Coffman JC. Continuous Epidural Hydromorphone Infusion for Post-Cesarean Delivery Analgesia
in a Patient on Methadone Maintenance Therapy: A Case Report. J Pain Res 2020;13:837-42.
[PubMed: 32425588]

Wiasiluk IM, Castillo D, Panni JK, Stewart S, Panni MK. Postpartum analgesia with
dexmedetomidine in opioid tolerance during pregnancy. J Clin Anesth 2011;23:593-4.

Anesth Analg. Author manuscript; available in PMC 2023 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Limetal. Page 16

994 Studies imported for screening —» 19 Duplicate abstracts removed

v
975 Studies Screened —» 884 Studies irrelevant

v
Full-text studies

s » 7 Studies excluded
assessed for eligibility

2 Duplicate
2 lrrelevant
3 Unable to locate full text

84 Studies Included

Figurel.
PRISMA Flow Diagram.
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Figure 2.
Publication type and counts according to journal type since 1975 indicating an increase

in peer reviewed publications on peripartum pain management in people with opioid use
disorder, over time.

Anesth Analg. Author manuscript; available in PMC 2023 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnuely Joyiny

Limetal.

Page 18

35

30

25

20

32

3
2 2
I 1 1 1 1 1 1 1 1 1 1
0 . | | | | | | | . | |
o & & N & A ¢ & & S\ N\ & & S\ N\ S <& S
N & & s ¢ ST & & S & & S & i & 3
L;? & < & RS ,},,o e"’\b & & N 0@1 & O & @\5 @ ° &
& & & & <& & S < & & & & & & & & &
& N & & & & & & & & & & <& « &
& & < 25 <€ & N S $ & & ) &
& <& s N SH o $ S © & oV
< & S & <& & & < &
< S =) & S & <
< N 5 N o
4 ¢ &
N4 L
5
S
QQ'

Study methodologies and counts within the study period 1975 to 2020. A disproportionate
number of narrative review articles have been published, followed by retrospective studies
and case reports. Only 1 systematic review and 5 randomized trials were published in the
study period.
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