Evidence-based Practice Center Systematic Review Protocol
Project Title: Maternal and Fetal Effects of Mental Health Treatments in Pregnant
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I. Background and Objectives for the Systematic Review
According to Census data, 86 percent of women in the United States will give birth at least once
by age 44.1 The risk of a psychiatric illness during the perinatal period is substantial. New-onset
psychiatric disorders during the perinatal period (immediately prior to pregnancy, during
pregnancy, and through 12 months postpartum) may be difficult to quantify accurately because
most women with a psychiatric condition do not receive mental health care, regardless of
pregnancy status2: many women’s first encounter with the healthcare system may be in the
context of their pregnancy. Results from a large epidemiological survey in the United States offer
indirect evidence on rates of new onset in the perinatal period. The study compared the
prevalence of mental health disorders in past-year pregnant women (pregnant at the time of the
survey or pregnant in the prior 12 months), postpartum women (a subset of past-year pregnant
women who were pregnant during the prior 12 months but not at the time of the interview), and
non-pregnant women of child-bearing age.2 Among past-year pregnant women, the study reported
prevalence rates of 13.3% for any mood disorder (including major depressive disorder [8.4%],
dysthymia [0.9%], and bipolar disorder [2.8%]), 13% for any anxiety disorder (including panic
disorder [2.2%], social anxiety disorder [1.8%], specific phobia [9.2%], and generalized anxiety
[1.3%]), and 0.4% for any psychotic disorder (including schizophrenia). The study reported no
statistically differences for depression, anxiety, bipolar disorder or psychotic disorder between
past-year pregnant women and non-pregnant women. The study did find significantly higher odds
of depression among post-partum women when compared with non-pregnant women. However,
some uncertainty persists as to whether higher rates of postpartum depression reflect poor
identification during pregnancy rather than new onset of the disorder in the postpartum period,3
and whether the differences in rates of depression between past-year pregnant women and
nonpregnant women might be understated.4 The survey results of no difference in the prevalence
of bipolar disorder call into question reports of a protective effect of pregnancy on bipolar
disorder.5
A recent study in Denmark also found no differences in first-time psychiatric episodes treated at
outpatient facilities but did find a significant increase in first-time psychiatric episodes treated at
inpatient facilities shortly following childbirth when compared with during pregnancy, suggesting
a potentially different etiology for severe mental health disorders. The authors suggest that
childbirth could serve as a “potent and highly significant trigger” of severe psychiatric episodes.6
Among perinatal mental health disorder, depression is the most common form, although
depression and anxiety often coexist. In women with postpartum depression, for example, 66
percent have been reported to have a comorbid anxiety disorder diagnosis.7
Untreated maternal psychiatric disorders can have devasting sequelae. Pregnancy-associated
suicide kills more women than hemorrhage or preeclampsia,8 underscoring the importance of
screening and treatment for perinatal mood disorders. Moreover, depressive symptoms are

associated with adverse parenting practices, including reduced use of safety and child
development practices and increased harsh punishment9 including suicidal ideation and/or fears
of hurting the newborn. In addition, postpartum depression is associated with reduced maternal
sensitivity,10 which may adversely affect development of infant emotional regulation and
attachment.11, 12 Insecure attachment, in turn, increases risk of psychiatric disease in the child.10, 13
Given the harm to both mother and child associated with untreated perinatal mood disorders, the
U.S. Preventative Health Task Force14 and the American College of Obstetrics and Gynecology15
recommend universal screening for perinatal depression.
With increased recognition of the consequences of perinatal psychiatric disorders, information
about the efficacy and side effects of treatments is needed to inform clinical decisionmaking.
Treatment choices include pharmacotherapy, psychotherapy, and other approaches (e.g., yoga,
mindfulness, self-care, nutritional or herbal supplements). The likelihood of perinatal exposure to
psychotropic drugs is high and increasing. Medicaid claims data from 2000 to 2007 show that 8.1
percent of women were exposed to an antidepressant during pregnancy.16 More recent data (2006
to 2011) of women with private insurance indicate a rate of exposure of 10.1 percent to
psychotropic medications during pregnancy.17 Among women of childbearing age, use of
prescription antidepressants has increased markedly over the past 30 years. From 1988 to 1994,
2.3 percent had used a prescription antidepressant in the 30 days prior to the survey; from 2007 to
2010, the rate increased to 14.8 percent.18 Use of other psychotropic medications during
pregnancy has similarly increased. From 2001 to 2007, use of atypical antipsychotics by pregnant
women more than doubled, from 0.3 percent to 0.8 percent;19 use of antiepileptic drugs increased
from 1.57 percent of deliveries to 2.19 percent.20 Currently no drugs target postpartum depression
specifically, although a new drug, brexanolone, is in the FDA approval pipeline. Rates of
exposure in the perinatal period will likely increase: newer pharmacologic compounds, some
targeting postpartum depression specifically, are being tested in the perinatal population.21, 22
Nonetheless, uncertainty persists on crucial questions about how to safely manage medications
during the pregnancy and postpartum phases.
For women who cannot rely on nonpharmacological approaches alone, , a critical question is
whether the net benefit (the balance between harms and benefits) for mother and fetus of treating
psychiatric disease with pharmacologic interventions outweighs their net harms. Similarly, a key
decision for breastfeeding women is whether the net harm of infants’ medication exposure via
breastmilk outweighs either harms to women of not being treated with pharmacotherapy11, 23-25 or
harms to infants of not being breastfed.26 The review, as currently scoped, attempts to address
these vital questions. KQs 1 and 2 evaluate benefits and comparative benefits of pharmacologic
interventions in pregnant or breastfeeding women with an anxiety, depressive, bipolar disorder or
schizophrenia. Key Questions (KQs) 3 and 4 focus on maternal and fetal harms and comparative
harms of pharmacologic interventions in women with any mental health condition during the
preconception, pregnancy, or postpartum phase. A Contextual Question (CQ) asks about the
harms of not treating a disorder or stopping or switching medications. This review, as framed,
does not span all eligible interventions. Notably, the review does not address the efficacy of
psychological interventions (i.e., psychological interventions vs. usual care, wait-list, or no
treatment). Although this exclusion limits the scope of the review, it reduces the heterogeneity of
the included populations: the efficacy population for psychotherapy-only interventions may have
lower severity of illness.
This literature has two important challenges: lack of trial data leading to reliance on observational
data and heterogeneity of the included conditions, medications, and comparators. Concerns about
maternal and fetal safety, ethics, and the logistics of trial design have led to a dearth of
randomized controlled trials to inform clinical decisionmaking.27 Trial evidence on psychotropic
medications in pregnant or breastfeeding women is “historically lacking” for any indication.28
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High-quality safety data are also limited.29 Absent high-quality evidence, clinical
recommendations may vary on key decisions—such as whether to continue antidepressants in the
preconception, pregnancy, and breastfeeding phases and what agent to use30—or rely on expert
opinion.31, 32
Study designs most likely to report on harms associated with maternal use of psychotropic
medications include case-control studies, pregnancy registry studies, observational cohort studies,
and secondary analyses of administrative databases. Each of these study designs has strengths and
limitations. Case-control studies allow assessment of associations with rare outcomes, such as
congenital anomalies; however, both recall bias and selection of an appropriate control population
are concerns. Pregnancy registry studies facilitate postmarketing surveillance of new medications
but may be limited by selection bias. Observational cohort studies, particularly large birth cohorts
such as the Norwegian Mother and Child Cohort Study33 and the Danish National Birth Cohort,34
capture sufficiently large samples to assess relatively rare outcomes with prospective assessment
of exposure. However, confounding by indication and underlying disease severity remain
concerns. Large administrative databases35, 36 allow assessment of rare outcomes such as
congenital anomalies but have problems in identifying pregnancies; misclassifying exposures;
specifying outcomes and covariates; and addressing confounding, comparison cohorts, and
statistical testing.36
All observational studies are subject to confounding by indication—that is, the extent to which
exposure to maternal mental health morbidity influences both exposure to the medication and
outcomes. To address this limitation, some studies have compared women receiving
pharmacotherapy with women who have the same mental health disorder but who are not
receiving treatment.37 However, this approach does not entirely address confounding by
indication, in that women who are receiving pharmacologic treatment may be likely to have more
severe underlying disease than women who forgo pharmacologic therapy. Others trying to
address residual confounding with high-dimensional propensity scores have found that full
adjustment leads to many associations being no longer statistically significant.38, 39
The heterogeneity of included populations and pharmacologic interventions adds further
complexity to interpreting the evidence. Some medications are prescribed across numerous
conditions, and coexisting mental health conditions are common. At the same time, complexity
and severity of mental health conditions, baseline symptom control, and health status also require
consideration. For example, an augmenting dose for an atypical antipsychotic in hard-to-treat
major depression is much lower than a dose used to treat a primary bipolar disorder; the balance
of benefits and harms would differ as a result. Underlying variations in population characteristics
and medication dosing might explain important differences in harms.
The heterogeneity of interventions also introduces complexity. A woman’s decision to pursue
pharmacologic or psychological therapy may turn on socioeconomic factors such as locally
available psychotherapists, insurance coverage, transportation, paid time off from work to attend
therapy, and access to child care. These social determinants of health may confound observed
associations between nonuse of pharmacologic therapy and clinical outcomes.
Rationale for the review
Given the prevalence of pharmacologic interventions in pregnancy, uncertainties in the evidence
base, and variations in clinical practice and guidelines, a careful review of the evidence is critical
for patients and clinicians to make informed decisions about risks and benefits.
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II. The Key Questions
The KQs were posted for public comment July 9 through July 31, 2018. The original KQs for
benefits (KQ 3 and KQ 4) included substance use disorders. The revised KQs no longer include
substance use disorders; they now include schizophrenia. The revision will help bring better focus
to the report and make the scope more manageable.
Key Question 1: Among pregnant and postpartum women, what is the effectiveness of
pharmacologic interventions on maternal outcomes
a. Among those with a new or preexisting anxiety disorder?
b. Among those with a new or preexisting depressive disorder?
c. Among those with a new or preexisting bipolar disorder?
d. Among those with new or preexisting schizophrenia?
Key Question 2: Among pregnant and postpartum women, what is the comparative effectiveness
of pharmacologic interventions on maternal outcomes
a. Among those with a new or preexisting anxiety disorder?
b. Among those with a new or preexisting depressive disorder?
c. Among those with a new or preexisting bipolar disorder?
d. Among those with new or preexisting schizophrenia?
Key Question 3: Among reproductive-aged women with any mental health disorder, what are the
maternal and fetal harms associated with pharmacologic interventions for a mental health disorder
during preconception, pregnancy, and postpartum?
Key Question 4: Among reproductive-aged women with any mental health disorder, what are the
comparative maternal and fetal harms of pharmacologic interventions for a mental health disorder
during preconception, pregnancy, and postpartum?
Contextual Question 1: Among women who are preconceptional, pregnant, or postpartum, within
a given disorder, what are the harms of NOT treating or stopping a pharmacological treatment, or
of switching medications?
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III. Analytic Framework

KQs 1-2:
Pregnant or postpartum
women with new or
preexisting anxiety,
depression, bipolar
disorder or schizophrenia

Intervention
Pharmacologic intervention
(e.g., antipsychotics,
antidepressants, antianxiety
agents, lithium, anticonvulsants)

Final health outcomes
•

(KQs 1, 2)

KQs 3-4:
Reproductive-aged
women with any mental
health disorder (new or
preexisting)

(KQs 3, 4)

•
•
•
•
•

Symptoms (including
suicidal ideation)
Functional capacity
Quality of life
Peripartum events
Adherence to
treatment/care
Suicidal events

Harms
Maternal: Miscarriage, danger to self or infant,
misuse of prescription medication, treatmentrelated harms, death
Fetus/Infant/Child: Death, preterm birth/small
or large for gestational age, congenital
anomalies, perinatal complications, poor infant
attachment/bonding, delayed development

IV. Methods
Table 1. Inclusion/exclusion table
PICOTS

Inclusion

Exclusion

Population

KQ 1, KQ 2: Women who are pregnant or postpartum with
new or preexisting diagnosis of anxiety, depression, bipolar
disorder, or schizophrenia
• Anxiety disorders include DSM 5 and DSM-IV
diagnoses (including generalized anxiety disorder, panic
disorder, social anxiety disorder [social phobia],
obsessive compulsive disorder [OCD]; and
posttraumatic stress disorder).
• Depressive disorders include major depressive disorder

KQs 1, 2: Studies of women
with disorders other than anxiety
(including PTSD and OCD),
depression, bipolar disorder,
and schizophrenia

KQ 3, KQ 4: Reproductive-aged women (15-44 years old
during preconception [≤12 weeks before pregnancy],
pregnancy, and postpartum [through 1 year]) with any
mental health disorder (new or preexisting)

KQs 3, 4: <90% of reproductive
age (15-44)
KQs 1-4: Studies with 100%
substance use disorders
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PICOTS

Inclusion

Intervention† Pharmacologic interventions for a mental health disorder
including:
• Antipsychotics (haloperidol, chlorpromazine,
aripiprazole, quetiapine, olanzapine, risperidone,
clozapine, lurasidone, paliperidone, fluphenazine,
perphenazine, iloperidone, asenapine, brexpiprazole,
and ziprasidone)
• SSRIs and serotonin modulators (citalopram,
escitalopram, fluoxetine, fluvoxamine, nefazodone,
paroxetine, sertraline, trazodone, vilazodone, and
vortioxetine)
• SNRIs (venlafaxine, desvenlafaxine, milnacipran, and
duloxetine)
• Tricyclic antidepressants (amitriptyline, amoxapine,
desipramine, doxepin, imipramine, nortriptyline,
protriptyline, and trimipramine)
• Other antidepressants (bupropion, mirtazapine)
• Mood stabilizers (lithium)
• Antianxiety agent (benzodiazepines [alprazolam,
clobazam, clonazepam, clorazepate, clonidine,
chlordiazepoxide, diazepam, lorazepam, temazepam,
and triazolam] and buspirone)
• Anticonvulsants (valproate, carbamazepine,
oxcarbazepine, topiramate, and lamotrigine)
• Other medications for a mental health disorder
(gabapentin, zolpidem, eszopiclone, zaleplon,
ramelteon, diphenhydramine, lisdexamfetamine, and
hydroxyzine)
Comparator KQ 1, KQ 3: Placebo or no treatment
KQ 2, KQ 4: Other pharmacologic interventions, any
psychotherapy, combined pharmacotherapy, and
psychotherapy

Outcomes‡

KQ 1, KQ 2: Effectiveness
• Final health outcomes (maternal benefits)
• Symptoms (response/remission/relapse, suicidal
ideation)
• Functional capacity*
• Quality of life*
• Peripartum events (delivery mode, breastfeeding,
weight change)
• Adherence to treatment/care/discontinuation
Suicidal events

Exclusion
All other interventions

KQ 1, KQ 3: Active
comparators, no comparators
KQ 2, KQ 4:
• Treatments other than
pharmacologic
interventions or
psychotherapy (e.g., yoga,
mindfulness, self-care,
nutritional or herbal
supplements)
• No comparators
• Placebo or no treatment
comparators
All other outcomes

KQ 3, KQ 4: Harms
• Maternal harms
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PICOTS

Inclusion

Harms specific to pregnancy and breastfeeding
(infertility, miscarriage, abruption, preterm
labor/preterm birth, preeclampsia, gestational
hypertensive disorders, glucose
intolerance/gestational diabetes mellitus, reduced
milk production in breastfeeding/undesired
weaning)
o Danger to self or infant
o Misuse of prescription medication
o Serious adverse events related to treatment
o Death
• Fetal/infant/child harms
o Preterm birth/small for gestational age or large for
gestational age
o Congenital anomalies
o Perinatal complications (low APGAR, withdrawal,
respiratory distress, neonatal intensive care unit
time, persistent pulmonary hypertension)
o Poor infant attachment/bonding*†
o Delayed social, emotional, and cognitive
development*
o Death
o
Time frame Followup
KQ 1, KQ 2: From conception up to 1 year postpartum for
maternal outcomes
KQ 3, KQ 4: All

Exclusion

o

Settings§

Clinical setting
All settings

Study
design

• RCTs, CCTs, case-control studies, cohort studies with
comparison arms
• Reference lists of relevant systematic reviews published
in 2013 or later will be used to ensure our search
strategies captured all relevant studies.
Studies published in English

Language

Followup
• KQ 1, KQ 2: more than 12
weeks preconception for
maternal preconception
outcomes, more than 1
year for maternal
postpartum outcomes
• KQ 3, KQ 4: None
•
Clinical setting
None
All other designs and studies
using included designs that do
not meet the sample size
criterion

Studies published in languages
other than English
* We will limit include outcomes to those using validated measures. Another potential exclusions, depending on
volume of yield, include studies that fail to control for confounding.
†

Drugs such as brexanolone that are awaiting FDA approval will be included in the review in the review once they are
approved ‡We will focus strength of evidence (SOE) grades on outcomes prioritized by the Technical Expert Panel
(TEP).
§

Depending on volume, we may limit the primary analysis to studies from geographic settings with resources
comparable or applicable to the United States

Literature Search Strategies
We will systematically search, review, and analyze the scientific evidence for each KQ. To
identify articles relevant to each KQ, we will begin with a focused MEDLINE search using a
variety of terms, medical subject headings (MeSH), and major headings and will limit the search
to English-language and human-only studies. We will not restrict the search by publication date.
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We list relevant terms to include in Appendix A. To cover our target population, and medications
relevant to pharmacotherapy for the included mental health conditions in the review, we will also
search the Cochrane Library, the Cochrane Central Trials Registry, PsycINFO, and EMBASE.
We will conduct quality checks to ensure our search identifies known studies. If not, we will
revise and rerun our searches. An experienced librarian familiar with systematic reviews will
design and conduct all searches in consultation with the review team. We will search the gray
literature for unpublished studies relevant to this review and will include studies that meet all the
inclusion criteria and contain enough methodological information for assessing internal
validity/quality. Sources of gray literature include ClinicalTrials.gov, the World Health
Organization’s International Clinical Trials Registry Platform (WHO ICTRP), pharmaceutical
companies’ dossiers (for pharmacotherapies of interest), and scientific evidence and, if
applicable, data received in response to Federal Register notice requests.
We will also conduct an updated literature search (of the same databases searched initially)
concurrent with the draft report peer/public review process. We will investigate any literature the
peer reviewers or the public suggest and, if appropriate, will incorporate them into the final
review.
Study Selection
Two trained research team members will independently review all titles and abstracts identified
through searches for eligibility against our inclusion/exclusion criteria using Abstrackr.40 Studies
marked for possible inclusion by either reviewer will undergo a full-text review. For studies
without adequate information to determine inclusion or exclusion, we will retrieve the full text
and then make the determination. All results will be tracked in an EndNote® bibliographic
database (Thomson Reuters, New York, NY).
We will retrieve and review the full text of all titles included during the title/abstract review phase
and through hand searches. Two trained team members will independently review each full-text
article for inclusion or exclusion based on the eligibility criteria described above. If both
reviewers agree that a study does not meet the eligibility criteria, the study will be excluded. If
the reviewers disagree, conflicts will be resolved by discussion and consensus or by consulting a
third member of the review team. As described above, all results will be tracked in an EndNote
database. We will record the reason why each excluded full text did not satisfy the eligibility
criteria so that we can later compile a comprehensive list of such studies.
Data Abstraction and Data Management
We will compile a list of studies that accounts for all eligible companion articles to avoid
duplication. For studies that meet our inclusion criteria, we will abstract relevant information into
a table displaying study characteristics. We will design data abstraction forms to gather pertinent
information from each article, including characteristics of study populations, settings,
interventions, comparators, study designs, methods, and results. Trained reviewers will extract the
relevant data from each included article into the evidence tables. A second member of the team
will review all data abstractions for completeness and accuracy. Data abstraction templates and
tables will be included in the appendix of the report.
Assessment of Methodological Risk of Bias of Individual Studies.
We will use the criteria set forth by the Agency for Healthcare Quality and Research’s (AHRQ’s)
Methods Guide for Comparative Effectiveness Reviews. To assess the risk of bias (i.e., internal
validity), we will use the ROBINS-141 tool for observational studies and the Cochrane
randomized controlled trial (RCT) tool42 for RCTs (if we find any eligible trials). For both RCTs
and observational studies, risk of bias assessment will include questions to assess selection bias,
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confounding, performance bias, detection bias, and attrition bias; concepts covered include those
about adequacy of randomization (for RCTs only), similarity of groups at baseline, masking,
attrition, whether intention-to-treat analysis was used, method of handling dropouts and missing
data, validity and reliability of outcome measures, and treatment fidelity.43
Two independent reviewers will assign risk of bias ratings for outcomes from each study but will
also specify when the risk of bias for an individual outcome may be lower than the rating for the
study overall. Disagreements between the two reviewers will be resolved by discussion and
consensus or by consulting a third member of the team. We will give a low risk of bias rating for
outcomes that meet all criteria. Studies that do not report their methods sufficiently may be rated
as unclear risk of bias. We will give a high risk of bias rating to outcomes from studies that have
a methodological shortcoming in one or more categories and will exclude them from our main
analyses.
Data Synthesis
We will summarize all included studies in narrative form and in summary tables that tabulate the
important features of the study populations, design, intervention, outcomes, setting (including
geographic location), and results. Besides mention of basic study characteristics, we will include
only findings from studies of low, medium, or unclear risk of bias in our main report, synthesized
either qualitatively or quantitatively as permitted. Findings from studies determined to be of high
risk of bias will be listed in the evidence tables in the appendix. If feasible, qualitative or
quantitative sensitivity analyses may be conducted to gauge the difference in conclusions upon
including and excluding high risk of bias studies.
If we find three or more studies for a comparison of an outcome of interest, we will consider
pooling our findings by using quantitative analysis (i.e., meta-analysis) of the data from those
studies. We will also consider conducting network meta-analysis using Bayesian methods to
compare the interventions with each other if we identify at least three studies that tested the same
intervention with a common comparator (e.g., placebo). For all analyses, we will use random
effects models to estimate pooled or comparative effects; unlike a fixed-effects model, this
approach allows for the likelihood that the true population effect may vary from study to study.
To determine whether quantitative analyses are appropriate, we will assess the clinical and
methodological heterogeneity of the studies under consideration following established guidance.44
If we conduct quantitative syntheses (i.e., meta-analysis), we will assess statistical heterogeneity
in effects between studies by calculating the chi-squared statistic and the I2 statistic (the
proportion of variation in study estimates due to heterogeneity). The importance of the observed
value of I2 depends on the magnitude and direction of effects and on the strength of evidence
(SOE) for heterogeneity (e.g., p-value from the chi-squared test or a confidence interval for I2). If
we include any meta-analyses with considerable statistical heterogeneity in this report, we will
provide an explanation for doing so, considering the magnitude and direction of effects.
When possible, for each intervention/comparator grouping, we will present findings clustered by
disorder and medication. For benefits, the results will be sorted by disorder first, in keeping with
the KQs. For harms, we may elect to summarize studies by both medication and disorder,
depending on the volume of evidence and the specificity of the data on adverse events. We
anticipate that at least some registry studies may present results by medication and may not
always stratify results by disorder.
In addition, to examine potential sources of heterogeneity, we will use meta-regression or
subgroup analyses to examine effect sizes by level of severity and comorbidity, patient
characteristics (e.g., gender of the child for child outcomes, race/ethnicity, region of residence),
and intervention characteristics (mode of delivery, including technology-based delivery) as
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permitted by the number of studies that have similar interventions, comparators, outcomes, and
timing of assessments. When quantitative analyses are not appropriate (e.g., due to heterogeneity,
insufficient numbers of similar studies, or insufficiency or variation in outcome reporting), we
will synthesize the data qualitatively.
Grading the Strength of Evidence for Major Comparisons and Outcomes
We will grade the SOE based on the guidance established for the Evidence-based Practice Center
(EPC) Program.45 Developed to grade the overall strength of a body of evidence, this approach
incorporates five key domains: risk of bias (includes study design and aggregate quality),
consistency, directness, precision of the evidence, and reporting bias. It also considers other
optional domains that may be relevant for some scenarios, such as a dose-response association,
plausible confounding that would decrease the observed effect, and strength of association
(magnitude of effect).
Table 2 describes the grades of evidence that can be assigned. Grades reflect the strength of the
body of evidence to answer KQs on the comparative effectiveness, efficacy, and harms of the
interventions included in this review. Two reviewers will assess each domain for each key
outcome, and differences will be resolved by consensus. If the volume of evidence is large, we
may focus the SOE for the outcomes deemed to be of greatest importance to decisionmakers and
those most commonly reported in the literature.
Table 2. Definitions of the grades of overall SOE46
Grade

Definition

High

High confidence that the evidence reflects the true effect. Further research is very
unlikely to change our confidence in the estimate of effect.

Moderate

Moderate confidence that the evidence reflects the true effect. Further research may
change our confidence in the estimate of the effect and may change the estimate.

Low

Low confidence that the evidence reflects the true effect. Further research is likely to
change our confidence in the estimate of the effect and is likely to change the
estimate.

Insufficient

Evidence either is unavailable or does not permit estimation of an effect.

SOE = strength of evidence.

Assessing Applicability
We will assess the applicability of individual studies as well as the applicability of a body of
evidence following guidance from the Methods Guide for Effectiveness and Comparative
Effectiveness Reviews.47 For individual studies, we will examine conditions that may limit
applicability based on the PICOTS structure. Some factors identified a priori that may limit the
applicability of evidence include the following: severity or type of disorder, comorbid physical or
mental health conditions, age of the sample, use of multiple medications, setting of intervention,
and participation in other types of treatment (e.g., psychotherapy).
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VI. Definition of Terms
Not applicable.
VII. Summary of Protocol Amendments
If we need to amend this protocol, we will give the date of each amendment, describe the change
and give the rationale in this section. Changes will not be incorporated into the protocol. Example
table below:
Table 3. Title
Date

Section

Original Protocol

Revised Protocol

This should Specify where the Describe the language Describe the change in
be the
change would be
of the original protocol. protocol.
effective
found in the protocol
date of the
change in
protocol

Rationale
Justify why the change
will improve the report. If
necessary, describe why
the change does not
introduce bias. Do not
use justification as
“because the
AE/TOO/TEP/Peer
reviewer told us to” but
explain what the change
hopes to accomplish.

VIII. Review of Key Questions
The Agency for Healthcare Research and Quality (AHRQ) posted the key questions on the
AHRQ Effective Health Care Website for public comment. The Evidence-based Practice Center
(EPC) refined and finalized the key questions after review of the public comments, and input
from Key Informants and the Technical Expert Panel (TEP). This input is intended to ensure that
the key questions are specific and relevant.

IX. Key Informants
Key Informants are the end users of research, including patients and caregivers, practicing
clinicians, relevant professional and consumer organizations, purchasers of health care, and others
with experience in making health care decisions. Within the EPC program, the Key Informant
role is to provide input into identifying the Key Questions for research that will inform healthcare
decisions. The EPC solicits input from Key Informants when developing questions for systematic
review or when identifying high priority research gaps and needed new research. Key Informants
are not involved in analyzing the evidence or writing the report and have not reviewed the report,
except as given the opportunity to do so through the peer or public review mechanism.
Key Informants must disclose any financial conflicts of interest greater than $5,000 and any other
relevant business or professional conflicts of interest. Because of their role as end-users,
individuals are invited to serve as Key Informants and those who present with potential conflicts
may be retained. The AHRQ Task Order Officer (TOO) and the EPC work to balance, manage, or
mitigate any potential conflicts of interest identified.

X. Technical Experts
Technical Experts constitute a multi-disciplinary group of clinical, content, and methodological
experts who provide input in defining populations, interventions, comparisons, or outcomes and
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identify particular studies or databases to search. They are selected to provide broad expertise and
perspectives specific to the topic under development. Divergent and conflicting opinions are
common and perceived as healthy scientific discourse that results in a thoughtful, relevant
systematic review. Therefore, study questions, design, and methodological approaches do not
necessarily represent the views of individual technical and content experts. Technical Experts
provide information to the EPC to identify literature search strategies and suggest approaches to
specific issues as requested by the EPC. Technical Experts do not do analysis of any kind nor do
they contribute to the writing of the report. They have not reviewed the report, except as given the
opportunity to do so through the peer or public review mechanism.
Technical Experts must disclose any financial conflicts of interest greater than $5,000 and any
other relevant business or professional conflicts of interest. Because of their unique clinical or
content expertise, individuals are invited to serve as Technical Experts and those who present
with potential conflicts may be retained. The AHRQ TOO and the EPC work to balance, manage,
or mitigate any potential conflicts of interest identified.

XI. Peer Reviewers
Peer reviewers are invited to provide written comments on the draft report based on their clinical,
content, or methodological expertise. The EPC considers all peer review comments on the draft
report in preparation of the final report. Peer reviewers do not participate in writing or editing of
the final report or other products. The final report does not necessarily represent the views of
individual reviewers. The EPC will complete a disposition of all peer review comments. The
disposition of comments for systematic reviews and technical briefs will be published three
months after the publication of the evidence report.
Potential Peer Reviewers must disclose any financial conflicts of interest greater than $5,000 and
any other relevant business or professional conflicts of interest. Invited Peer Reviewers may not
have any financial conflict of interest greater than $5,000. Peer reviewers who disclose potential
business or professional conflicts of interest may submit comments on draft reports through the
public comment mechanism.

XII. EPC Team Disclosures
EPC core team members must disclose any financial conflicts of interest greater than $1,000 and
any other relevant business or professional conflicts of interest. Related financial conflicts of
interest that cumulatively total greater than $1,000 will usually disqualify EPC core team
investigators.

XIII. Role of the Funder
This project was funded under Contract No. xxx-xxx from the Agency for Healthcare Research
and Quality, U.S. Department of Health and Human Services. The AHRQ Task Order Officer
reviewed contract deliverables for adherence to contract requirements and quality. The authors of
this report are responsible for its content. Statements in the report should not be construed as
endorsement by the Agency for Healthcare Research and Quality or the U.S. Department of
Health and Human Services.

XIV. Registration
This protocol will be registered in the international prospective register of systematic reviews
(PROSPERO).
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Appendix A
Search

Query

#1

Search ("Anxiety Disorders"[Mesh] OR anxiety[tiab] OR "Bipolar Disorder"[Mesh]
OR bipolar[tiab] OR "Depressive Disorder"[MeSH] OR "Depressive Disorder,
Major"[Mesh] OR Depression[Mesh] OR depress*[tiab] OR depression[tiab] OR
depressive[tiab] OR depressed[tiab] OR "Dysthymic Disorder"[Mesh] OR
dysthymia[tiab] OR dysthymic[tiab] OR "Feeding and Eating Disorders"[Mesh] OR
anorexia[tiab] OR anorexic[tiab] OR "binge eating"[tiab] OR bulimic[tiab] OR
bulimia[tiab] OR GAD OR "Psychotic Disorders"[Mesh] OR "psychotic
disorder"[tiab] OR "psychotic disorders"[tiab] OR psychosis[tiab] OR
psychoses[tiab] OR (mental[Tiab] AND (health[Tiab] OR illness[Tiab] OR
disorders[Tiab])) OR "Mental Health"[Mesh] OR "Mental Disorders"[Mesh] OR
"Obsessive-Compulsive Disorder"[Mesh] OR "Obsessive-Compulsive
Disorder"[tiab] OR OCD[tiab] OR "panic disorder" OR "Persistent Depressive
Disorder"[tiab] OR phobia*[tiab] OR phobic[tiab] OR psychotic*[tiab] OR "Stress
Disorders, Post-Traumatic"[Mesh] OR "post-traumatic stress disorder"[All Fields]
OR "post-traumatic stress disorders"[All Fields] OR "posttraumatic stress
disorder"[All Fields] OR "posttraumatic stress disorders"[All Fields] OR (disorder*
AND "post-traumatic"[tiab]) OR "Stress Disorders, Traumatic"[Mesh:NOEXP] OR
PTSD[tiab] OR "Schizophrenia"[Mesh] OR schizophren*[tiab] OR "stress
disorder"[All Fields])
Search (alprazolam OR "Anti-Anxiety Agents"[Mesh] OR "Anti-Anxiety
Agents"[Pharmacological Action] OR anti-anxiety OR antianxiety OR
"Amitriptyline"[Mesh] OR amitriptyline OR "Amoxapine"[Mesh] OR amoxapine OR
Anticonvulsants[Mesh] OR Anticonvulsants[Pharmacological Action] OR
anticonvulsant OR anticonvulsants OR "Antidepressive Agents"[MeSH] OR
"Antidepressive Agents, Second-Generation"[MeSH] OR anti-depress* OR
antidepressant* OR antidepressive* OR "antidepressive agent" OR "antidepressive
agents" OR "antidepressive drug" OR "antidepressive drugs" OR "Antipsychotic
Agents"[Mesh] OR antipsychotic* OR anxiolytic* OR "Aripiprazole"[Mesh] OR
aripiprazole OR "Asenapine"[Supplementary Concept] OR Asenapine OR
benzodiazepine* OR brexanolone OR brexpiprazole OR Bupropion[MeSH] OR
Bupropion OR "Buspirone"[Mesh] OR Buspirone OR "Carbamazepine"[Mesh] OR
Carbamazepine OR Cariprazine OR "Chlorpromazine"[Mesh] OR Chlorpromazine
OR Citalopram[MeSH] OR citalopram OR "clobazam" [Supplementary Concept]
OR clobazam OR "Clomipramine"[Mesh] OR Clomipramine OR
"Clonazepam"[Mesh] OR Clonazepam OR "Clonidine"[Mesh] OR Clonidine OR
"Clorazepate Dipotassium"[Mesh] OR Clorazepate OR "Chlordiazepoxide"[Mesh]
OR Chlordiazepoxide OR "Clozapine"[Mesh] OR clozapine)
Search ("Desipramine"[Mesh] OR Desipramine OR "Desvenlafaxine
Succinate"[Mesh] OR Desvenlafaxine OR "Diazepam"[Mesh] OR Diazepam OR
"Diphenhydramine"[Mesh] OR Diphenhydramine OR "Doxepin"[Mesh] OR doxepin
OR "Duloxetine Hydrochloride"[Mesh] OR duloxetine OR escitalopram OR
"Eszopiclone"[Mesh] OR eszopiclone OR Fluoxetine[MeSH] OR fluoxetine OR
"Fluphenazine"[Mesh] OR fluphenazine OR Fluvoxamine[MeSH] OR fluvoxamine
OR "gabapentin"[Supplementary Concept] OR gabapentin OR "Haloperidol"[Mesh]
OR Haloperidol OR "Hydroxyzine"[Mesh] OR Hydroxyzine OR
"iloperidone"[Supplementary Concept] OR iloperidone OR "Imipramine"[Mesh] OR
imipramine OR "lamotrigine"[Supplementary Concept] OR lamotrigine OR
"Levomilnacipran"[Mesh] OR Levomilnacipran OR "Lisdexamfetamine Dimesylate
"[Mesh] OR "Lithium Carbonate"[Mesh] OR lithium OR "Lorazepam"[Mesh] OR
lorazepam OR "Lurasidone Hydrochloride"[Mesh] OR lurasidone OR
"milnacipran"[Supplementary Concept])
Search (milnacipran OR "Maprotiline"[Mesh] OR Maprotiline OR
mirtazapine[Supplementary Concept] OR mirtazapine OR
"nefazodone"[Supplementary Concept] OR nefazodone OR "norepinephrine
reuptake inhibitor" OR "norepinephrine reuptake inhibitors" OR
"Nortriptyline"[Mesh] OR nortriptyline OR "olanzapine"[Supplementary Concept]
OR olanzapine OR "oxcarbazepine"[Supplementary Concept] OR oxcarbazepine

#2

#3

#4

Items
Found
1656505

447815

160740

70738
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Search

#5

#6
#7
#8

#9
#10
#11
#12

#13

Query
OR "Paliperidone Palmitate"[Mesh] OR Paliperidone OR Paroxetine[MeSH] OR
paroxetine OR "Perphenazine"[Mesh] OR perphenazine OR "Protriptyline"[Mesh]
OR protriptyline OR "Quetiapine Fumarate"[Mesh] OR quetiapine OR "ramelteon"
[Supplementary Concept] OR ramelteon OR "Risperidone"[Mesh] OR risperidone
OR "selective serotonin reuptake inhibitor" OR "selective serotonin reuptake
inhibitors" OR "Serotonin Uptake Inhibitors"[MeSH] OR "serotonin norepinephrine
reuptake inhibitor"[All Fields] OR "serotonin norepinephrine reuptake inhibitors"[All
Fields] OR Sertraline[MeSH] OR sertraline OR SNRI* OR SSRI OR SSRIs)
Search ("Temazepam"[Mesh] OR Temazepam "Thioridazine"[Mesh] OR
Thioridazine OR "Thiothixene"[Mesh] OR Thiothixene OR
"topiramate"[Supplementary Concept] OR topiramate OR Trazodone[Mesh] OR
trazodone OR "Triazolam"[Mesh] OR triazolam OR "Trifluoperazine"[Mesh] OR
Trifluoperazine OR "Trimipramine"[Mesh] OR Trimipramine OR "Valproic
Acid"[Mesh] OR valproate OR "Venlafaxine Hydrochloride"[Mesh] OR venlafaxine
OR "Vilazodone Hydrochloride"[Mesh] OR vilazodone OR
"vortioxetine"[Supplementary Concept] OR vortioxetine OR
"zaleplon"[Supplementary Concept] OR zaleplon OR "ziprasidone"[Supplementary
Concept] OR ziprasidone OR "zolpidem"[Supplementary Concept] OR zolpidem)
Search (#2 or #3 or #4 or #5)
Search (#1 and #6)
Search ("Pregnant Women"[Mesh] OR Pregnancy[Mesh] OR preconception[tiab]
OR pregnant[tiab] OR pregnancy[tiab] OR prenatal[tiab] OR "post-partum"[tiab] OR
postpartum[tiab] OR postnatal[tiab] OR perinatal[tiab] OR antenatal[tiab] OR
"Maternal Health Services"[Mesh] OR "maternal health"[tiab] OR "Infant Nutritional
Physiological Phenomena"[Mesh] OR "Breast Feeding"[Mesh] OR "breast
feeding"[tiab] OR breastfeed*[tiab] OR (breast[tiab] AND fed[tiab]) OR
breastfed[tiab] OR "Pregnancy Complications"[All Fields] OR "Maternal Welfare"[All
Fields] OR gestation*[tiab] OR maternal*[tiab] OR "Pregnancy Outcome"[Mesh])
Search (#7 and #8)
Search (#7 and #8) Filters: English
Search ((#10 AND Humans[Mesh:noexp]) OR (#10 NOT Animals[Mesh:noexp]))
Search (accident* OR "Adverse Effects" OR "adverse effect" or "adverse event"
OR "adverse events" OR "adverse outcome" OR "adverse outcomes" OR "adverse
reaction" OR "adverse reactions" OR "chemically induced" OR complication* OR
death* OR "Drug Allergies" OR "Drug Dependency" OR "drug effects" OR "Drug
Sensitivity" OR harm* OR harms OR "Long Term Adverse Effects"[Mesh] OR
"manic episode" OR overdos* OR "Patient Safety" OR poisoning OR self damage*
OR self injur* OR self inflict* OR "Self-Injurious Behavior"[Mesh] OR "Side Effect"
OR "side effects" OR Suicide OR suicidal* OR toxicity)
Search ("Abortion, Spontaneous"[Mesh] OR "Abruptio Placentae"[Mesh] OR
abruption*[tiab] OR "Apgar Score"[Mesh] OR "Birth Weight/chemically
induced"[Mesh] OR "Birth Weight/drug effects"[Mesh] OR "Child Development
Disorders, Pervasive/chemically induced"[Mesh] OR "Child Development/drug
effects"[Mesh] OR "Craniofacial Abnormalities/chemically induced"[Mesh] OR
"Congenital Abnormalities"[Mesh] OR "congenital abnormality"[tiab] OR "congenital
abnormalities"[tiab] OR death[tiab] OR "delayed development"[ALL FIELDS] OR
"Glucose Intolerance"[Mesh] OR "glucose intolerance"[tiab] OR "Infant, Extremely
Premature/growth and development"[Mesh] OR (infant* AND (attachment* OR
bonding)) OR "Infertility, Female"[Mesh] OR “Infantile Respiratory Distress
Syndrome”[tiab] OR infertility[tiab] OR ("Intellectual Disability"[Mesh] AND
child*[tw]) OR "Low APGAR"[tiab] OR miscarry[tiab] OR miscarriage*[tiab] OR
Mortality[Mesh] OR mortality[tiab] OR "Neonatal Abstinence Syndrome"[Mesh] OR
“Neonatal Respiratory Distress Syndrome”[tiab] OR "Obstetric Labor,
Premature"[Mesh] OR "Persistent Fetal Circulation Syndrome"[Mesh] OR
"Persistent Pulmonary Hypertension of Newborn"[tiab] OR "Pre-Eclampsia"[Mesh]
OR preeclampsia[tiab] OR pre-eclampsia[tiab] OR "Premature Birth"[Mesh] OR
"premature birth"[tiab] OR "preterm birth" OR "pre-term birth"[tiab] OR "Prenatal

Items
Found

42558

534672
184651
1220300

6083
5540
4340
7964680

2154910
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Search

#14
#15

#16
#17
#18
#19
#20
#21
#22
#23
#24
#25
#26
#27
#28

Query
Exposure Delayed Effects"[Mesh] OR "Prescription Drug Misuse"[Mesh] OR
("Prescription Drug"[tiab] AND misuse[tiab]) OR "preterm labor"[tiab] OR "pre-term
labor"[tiab] OR "Postpartum Hemorrhage"[Mesh] OR "Respiratory Distress
Syndrome, Newborn"[Mesh] OR "Uterine Inertia/chemically induced"[Mesh])
Search (#12 or #13)
Search ("Drug Therapy"[Mesh] OR "drug therapy"[Subheading] OR drug*[tiab] OR
pharmacotherap*[tiab] OR pharmacologic*[tiab] OR medicine*[tiab] OR
medication*[tiab])
Search (#14 and #15 and #8 and #1)
Search (#14 and #15 and #8 and #1) Filters: English
Search ((#17 AND Humans[Mesh:noexp]) OR (#17 NOT Animals[Mesh:noexp]))
Search ((#10 AND Humans[Mesh:noexp]) OR (#10 NOT Animals[Mesh:noexp]))
Filters: Case Reports
Search ((#10 AND Humans[Mesh:noexp]) OR (#10 NOT Animals[Mesh:noexp]))
Filters: Case Reports; Editorial
Search (#11 NOT (#19 or #20))
Search ((#17 AND Humans[Mesh:noexp]) OR (#17 NOT Animals[Mesh:noexp]))
Filters: Case Reports
Search ((#17 AND Humans[Mesh:noexp]) OR (#17 NOT Animals[Mesh:noexp]))
Filters: Case Reports; Editorial
Search (#18 NOT (#22 OR #23))
Search (#21 and #24)
Search (#21 not #25)
Search (#24 not #25)
Search (#25 or #26 or #27)

Items
Found

8795543
4349451

11864
10679
8952
550
615
3725
902
1005
7947
2384
1341
5563
9288
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