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D1. Introduction 

In October 2017, the Centre of Perinatal Excellence (COPE) published a national clinical practice guideline 

on Effective Mental Health Care in the Perinatal Period (hereafter referred to as the 2017 Australian 

Guideline). 

The aim of this Evidence Review Update is to assess the body of evidence – including the ‘new’ evidence – 

relating to the treatment and prevention of mental health problems in birthing parents during pregnancy 

and the postnatal period. The following Technical Reports are related to this assessment: 

• Part C Technical Report – Effectiveness of treatment and prevention interventions 

• Part D Technical Report – Harms associated with treatment and prevention interventions (this 

report) 

This Technical Report includes an overview of the methods used to identify and appraise the evidence 

relating to the harms of interventions used for the treatment and prevention of mental health problems in 

birthing parents during the antenatal or postnatal period, and presents the findings of the assessment of 

this evidence. Details of the literature search strategies, included/excluded studies, characteristics of 

included studies, risk of bias assessments and evidence summaries are included in the Appendices. 
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D2. Methodology 

D2.1 Clinical questions 
The Research Protocol for this update of the evidence review outlined four questions relating to the 

different populations that may potentially experience harms as a consequence of interventions for the 

treatment or prevention of mental health problems in pregnant or postpartum birthing parents. Harms to 

the fetus, infant or child include any direct harms (e.g. malformations, miscarriage, perinatal mortality, 

neurodevelopmental disorders) and any birth outcomes that may cause subsequent harm (e.g. prenatal 

birth, small for gestational age, convulsions). Harm to the mother has been limited to postpartum 

haemorrhage; maternal side effects of treatment have been assessed in Technical Report Part C. 

The research questions and the interventions of interest (see Section D2.2) are similar to those investigated 

for the 2017 Australian Guideline. 

Main research question: 

Q6. What are the harms to the fetus or breastfeeding infant that occur as a result of perinatal exposure to 

pharmacological interventions, complementary interventions and physical interventions used for the 

treatment or prevention of mental health problems? 

Sub-questions: 

Q6a. What are the harms that occur to the fetus (defined as malformations) as a result of perinatal 

exposure to pharmacological, complementary and physical interventions used for the treatment or 

prevention of mental health problems? 

Q6b. What are the harms that occur to the infant (defined as pregnancy and birth outcomes) as a result of 

perinatal exposure to pharmacological, complementary and physical interventions used for the treatment 

or prevention of mental health problems? 

Q6c. What are the harms that occur to the child (defined as neurodevelopmental outcomes) as a result of 

perinatal exposure to pharmacological, complementary and physical interventions used for the treatment 

or prevention of mental health problems? 

Q6d. What are the harms that occur to the mother (defined as postpartum haemorrhage) as a result of 

perinatal exposure to pharmacological, complementary and physical interventions used for the treatment 

or prevention of mental health problems? 

D2.2 Criteria for determining study eligibility 
The focus of the harms questions in this Evidence Review Update is the same as that in the 2017 Australian 

Guideline, which is to identify the highest quality evidence of the harms to the fetus or breastfeeding infant 

associated with maternal exposure to various pharmacological, complementary and physical mental health 

interventions. 

To determine whether an intervention causes harm, a systematic review (SR) of randomised controlled 

trials (RCTs) provides the highest level of evidence. However, in cases where it is not possible or ethical to 

perform a RCT (as is the case when examining harms to the fetus, infant or child following maternal 

exposure), observational evidence should be used. The highest level of evidence in this case is a SR of 

prospective cohort studies. Thus, where available, RCT evidence was used, although the majority of 

evidence is from observational studies. The preference was for observational studies with concurrent 

control groups. 
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Table 1 Detailed PICO criteria for Q6: Harms associated with treatment and prevention interventions 

Question 6 What are the harms to the fetus or breastfeeding infant that occur as a result of perinatal exposure 

to pharmacological interventions, complementary interventions and physical interventions used for 

the treatment or prevention of mental health problems? 

Population • Pregnant or postpartum/postnatal women (birthing parent) 

• Infants or children exposed during pregnancy or postnatally 

Intervention • Pharmacological 

o antidepressants, antipsychotics, mood stabilisers (including anticonvulsants, 
benzodiazepines and z-drugs), lithium 

• Complementary 

o omega-3 fatty acids, St John’s wort, Ginkgo biloba 

• Physical 

o ECT, TMS 

Comparator • No exposure 

• Exposure to an active comparator 

Outcomes Fetal, infant or child harms 

Malformations 

• Major malformations 

• Cardiac malformations 

• Septal malformations 

Pregnancy and birth outcomes 

• Neonatal mortality 

• Stillbirth 

• Miscarriage 

• Preterm birth 

• SFGA/IUGR 

• PNAS 

• Persistent pulmonary hypertension 

• Respiratory distress 

• Tremors 

• Convulsions 

Neurodevelopmental outcomes 

• Autism spectrum disorder 

• ADHD 

• Other disorders measured with validated instruments 

• Intelligence quotient 

• Behavioural problems 

• Depression 

• Anxiety 

Maternal harms 

• Postpartum haemorrhage 

Abbreviations: ADHD, attention deficit hyperactivity disorder, ECT, electroconvulsive therapy; IUGR, intrauterine growth restriction; PNAS, poor 

neonatal adaptation syndrome; SFGA, small for gestational age; TMS, transcranial magnetic stimulation. 

The outcomes included to investigate the harms associated with treatment and prevention interventions 

for mental health problems are categorised as fetal, infant or child harms and maternal harms. The 

malformations outcome investigates malformations in the fetus, infant or child that occur as a result of 

antenatal exposure to treatment and prevention interventions, generally in the first trimester. Pregnancy 

and birth outcomes report on fetal, infant or child harms that can occur as a result of antenatal exposure 

early in pregnancy (e.g. miscarriage) and later in pregnancy (e.g. poor neonatal adaptation syndrome 
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[PNAS]). Neurodevelopmental harms to the fetus, infant or child may potentially occur as a result of 

antenatal or postnatal exposure. As mentioned above, maternal harms focus on postpartum haemorrhage 

(maternal side effects of treatment are captured as safety outcomes in Technical Report Part C). 

D2.3 Literature search 
As this is a guideline update, the search strings used for the 2017 Australian Guideline were updated to 

reflect changes in search terminology since the original search was undertaken. Search strings for 

identification of studies reporting on the harms of treatment and prevention interventions are shown in 

Appendix 1.1. The literature search was conducted on 07 March 2022 and captured records included in 

MEDLINE and Embase since 01 January 2016 (the original searches for the 2017 Australian Guideline were 

conducted in June 2016 and updated in October 2016). 

The search was restricted to English-language, full text articles. As per the Research Protocol, narrative 

reviews and conference abstracts were excluded. The search was designed to capture systematic reviews 

and primary studies in separate sets (‘SR search set’ and ‘primary study search set’), which were uploaded 

separately into an EndNote library. The ‘primary study search set’ was only screened for eligible 

interventions if no systematic reviews were identified or the identified systematic reviews were limited in 

terms of quality or the number of primary studies included. 

After deduplicating records in EndNote, unique records were uploaded into systematic review software, 

DistillerSR, for determination of study eligibility. 

The searches did not specifically aim to identify or limit retrieval of articles to studies that addressed 

socioeconomic, Aboriginal or Torres Strait Islander populations. However, the reviewers were required to 

document any papers addressing these populations for specific consideration by the EWG. Implications for 

rural and remote areas, and the Indigenous population, have been considered and documented in the 

clinical guidance. 

D2.4 Study eligibility 
Study eligibility was informed by the evidence selection criteria in Table 1. All evidence selection criteria 

were applied in two stages: first to the titles/abstracts, and then to the full publications/reports of 

potentially included studies. Records were excluded for the following reasons: 

• Wrong publication type – not a full-text report (excludes protocols, conference abstracts, 

editorials, letters) 

• Wrong study type – not a systematic review or clinical study in humans (excludes narrative 

reviews, non-comparative studies, case reports) 

• Wrong population – study was not conducted in pregnant or postpartum birthing parents, or 

children exposed to an intervention antenatally or postnatally 

• Wrong intervention/exposure – study did not examine at least one of the exposures 

(pharmacological, complementary or physical interventions) listed in Table 1 

• Wrong comparator – study did not compare the exposed population to no exposure or exposure to 

an active comparator 

• Wrong outcome – study did not examine at least one of the outcomes listed in Table 1 

• Not in English – full text article not published in English language 
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Titles and abstracts were screened initially to identify systematic reviews for each intervention type listed 

in the PICO. Where possible, a ‘foundation review’ was selected, based on comprehensiveness, quality and 

recency of the literature search. This is similar to the approach taken for the 2017 Australian Guideline. 

The application of the eligibility criteria above is summarised in Appendix 1.2. Overall, 72 SRs met the 

eligibility criteria: 65 relating to pharmacological interventions, 3 relating to complementary interventions 

(all focused on omega-3 fatty acids) and 4 relating to physical interventions. 

Appendix 2 provides the citation details and reason for exclusion of studies excluded at full text review.  

Appendix 3 provides the citation details for all studies that met the eligibility criteria, by intervention type 

(pharmacological, complementary, physical). 

D2.5 Targeted searches 
In cases where a foundation review was not identified, a targeted search was undertaken within the 

‘primary study search set’ to identify primary studies that met the PICO criteria. The search terms and 

results of the targeted searches are summarised in Appendix 1.3. 

Targeted searches were ultimately conducted for all complementary interventions (omega-3 fatty acids, St 

John’s wort, Ginkgo biloba) and physical interventions (ECT and TMS). 

Although a recent, comprehensive, high-quality foundation review was identified for pharmacological 

interventions (refer to Section D3.1 for details), the Harms Expert Subcommittee identified additional 

antidepressants and antipsychotics relevant to the Australian context that were not included in the 

foundation review.1 Targeted searches of the ’primary study search set’ were undertaken to identify any 

primary studies of the following medications:  

• Antidepressants: vortioxetine2, agomelatine, ketamine  

• Antipsychotics: cariprazine2, flupenthixol, zuclopenthixol, amisulpride, droperidol  

Targeted searches were also conducted for key PICO interventions or outcomes that were not reported in 

the foundation review but were deemed to be important for decision-making by the EWG or Harms Expert 

Subcommittee. These included: 

• Neonatal outcomes: poor neonatal adaptation syndrome (PNAS), tremors (a symptom of PNAS).   

D2.6 Assessment of the evidence 
The aim of the Evidence Review process was to identify the highest quality evidence of the harms of 

maternal exposure to various pharmacological, complementary and physical interventions for mental 

health disorders. This evidence was then described and graded, and recommendations developed. 

Risk of bias was assessed using the AMSTAR 2 (A MeaSurement Tool to Assess systematic Reviews v2)3 for 

SRs of randomised and non-randomised studies, ROBINS-I (the Risk of Bias in Non-randomized Studies of 

Interventions) for non-randomised studies and the Cochrane Risk of Bias 2.0 Tool4 for randomised trials. 

Completed assessments are provided in Appendix 5. 

Grading of Recommendations, Assessment, Development and Evaluations (GRADE) methodology was used 

to appraise the quality of the evidence for each intervention and outcome and translate this into 

recommendations and practice points. The certainty of evidence assessment for GRADE involves 

 
1 Harms Expert Subcommittee meeting held on 24 June 2022. 
2 This drug was included in the AHRQ research protocol (literature searches), but no studies were identified. 
3 https://amstar.ca 
4 https://methods.cochrane.org/bias/resources/rob-2-revised-cochrane-risk-bias-tool-randomized-trials 
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consideration of five domains: risk of bias, inconsistency, indirectness, imprecision and publication bias. For 

further details about GRADE see http://www.gradeworkinggroup.org/.  

GRADE evidence summary tables are provided in Appendix 6. Where the body of evidence was taken from 

an existing SR, the summary tables reflect the information reported in the existing SR, including the GRADE 

rating (overall certainty or strength of evidence for each outcome). This is typically represented as high 

(●●●●), moderate (●●●○), low (●●○○) or very low (●○○○). Chapter 8 of the GRADE handbook advises that 

the use of three categories is also acceptable (high, moderate and low), with low and very low reduced to 

one category.5 

While not a requirement of GRADE, Evidence Statements for each outcome have been developed for the 

purpose of the Australian Guideline. This has been done to facilitate the explicit weighting of benefits and 

harms across multiple outcomes, for the mother versus the infant, in the antenatal versus the postnatal 

periods. 

The wording of the Evidence Statements has been chosen carefully to convey the confidence of the 

findings, keeping in mind that the findings relate to the presence or absence of associations6 between 

exposure and the outcomes (most of which are pre-specified as ‘harms’ not benefits). The specific rules 

around the wording of the Evidence Statement are as follows: 

• If the CI includes 1.00 (relative measures; RR, OR) or 0 (absolute measures; RD, mean difference 

[MD], standardised mean difference [SMD]): 

o where moderate or high certainty evidence is available, the phrasing “not associated” is 

used 

o where low or very low certainty evidence is available, the phrasing “does not appear to be 

associated” is used 

o where inadequate certainty evidence is available, the phrasing “is uncertain” is used. 

• If the CI does not include 1.00 (relative measures; RR, OR) or 0 (absolute measures; RD, MD, SMD): 

o where moderate or high certainty evidence is available, the phrasing “is associated” is used 

o where low or very low quality evidence is available, the phrasing “may be associated” is 

used 

o where low quality evidence is available, but the evidence shows a large magnitude of 

effect,7 the phrasing “is associated” is used 

o where inadequate quality evidence is available, the phrasing “appears to be associated, but 

due to the inadequate quality of the evidence this association is uncertain”. 

D2.7 Evidence to recommendations process 
A structured evidence-to-decision framework was used to assist the EWG to develop new 

recommendations or amend existing recommendations from the 2017 Australian Guideline. 

For recommendations relating to the harms of interventions, the Harms Expert Subcommittee members 

were provided with a summary of the evidence base and recommendations from the 2017 Australian 

Guideline (Appendix 4) together with the new evidence identified in the Evidence Review Update (this 

report). The Harms Expert Subcommittee met on 12 August 2022, and agreed on suggested edits to existing 

recommendations, and proposed the addition of a new practice point. The Harms Expert Subcommittee 

suggestions were reviewed by the EWG at their meeting on 29 August 2022 and were accepted without 

 
5 https://training.cochrane.org/resource/grade-handbook 
6 Evidence from RCTs can be used to infer that an intervention causes an outcome/harm, while observational studies provide evidence only of an 

association between an intervention and an outcome, which is not sufficient alone to prove causality.  
7 95% exceeds the minimum level of appreciable harm (RR > 1.25 or SMD < -0.5). 

http://www.gradeworkinggroup.org/
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alteration. Evidence to decision tables describing the deliberations of the Harms Expert Subcommittee and 

the EWG are provided in an appendix to the Guideline. 
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D3. Results 

D3.1 Pharmacological 

D3.1.1  Selection of the foundation review 

The literature searches identified 65 SRs relating to the assessment of harms of pharmacological 

interventions in the perinatal period. Of the 65 included SRs, 43 related to the use of antidepressants, 6 to 

antipsychotics, 9 to mood stabilisers, and 1 to lithium. The remaining 6 SRs looked at exposure to various 

types of pharmacological interventions (see Appendix 3.1).  

One of the reviews of various types of pharmacological interventions was a recent, high-quality SR 

conducted by the Agency for Healthcare Research and Quality (AHRQ), which will be referred to from 

hereon as AHRQ 2021. This Comparative Effectiveness Review (CER) was considered suitable as a 

foundation review for harms of pharmacological interventions for the following reasons: 

• Recency: The AHRQ review was published in 2021. The literature searches were conducted in June 

2020, with ongoing surveillance for new publications until March 2021. 

• Relevance: Although the scope of the AHRQ review was broader than that of the current Evidence 

Review Update (i.e., AHRQ include preconception), the key questions of the AHRQ review align with 

those for the current Evidence Review Update. For both, the postnatal period was defined as 12 

months after birth. The AHRQ additionally included aspects of care that were not defined in the PICO 

for the current Evidence Review Update, such as the harms of not treating mental health problems, and 

of stopping or switching medications in the perinatal period. 

• Comprehensiveness: The AHRQ PICO criteria broadly align with those for the Australian guideline, and 

the drugs are grouped similarly. All pharmacological intervention types in the PICO for the current 

Evidence Review Update were included in the AHRQ review, except for the antipsychotics flupenthixol 

and zuclopenthixol, which are approved for use in Australia but not in the USA. All outcomes specified 

in the PICO for the current Evidence Review Update (Table 1) were included in the AHRQ review, except 

poor neonatal adaptation syndrome (PNAS) and tremors. 

• Quality: An AMSTAR 2 (A MeaSurement Tool to Assess systematic Reviews v2) assessment found this 

review to be of high quality with overall high confidence in the results of the review, with positive 

results in all domains (see Appendix 5.1). 

• GRADE: The AHRQ assessment of the body of evidence was based on the GRADE approach. 

Appendix 4, Table App. 5, provides a brief summary of the PICO elements of the AHRQ 2021 Comparative 

Effectiveness Review. 

D3.1.1.1 Foundation review methods 

The AHRQ CER used GRADE guidance together with guidance established for the AHRQ Evidence-based 

Practice Center Program.8 The five key GRADE domains were incorporated in the assessment: risk of bias 

(includes study design and aggregate quality), consistency, directness, precision of the evidence, and 

reporting bias. These domains were reflected in an overall rating regarding the strength of the evidence: 

High – High confidence that the evidence reflects the true effect. Further research is very unlikely 

to change confidence in the estimate of effect. 

 
8 https://effectivehealthcare.ahrq.gov/sites/default/files/pdf/methods-guidance-grading-evidence_methods.pdf 
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Moderate – Moderate confidence that the evidence reflects the true effect. Further research may 

change confidence in the estimate of effect and may change the estimate. 

Low – Low confidence that the evidence reflects the true effect. Further research is likely to change 

confidence in the estimate of effect and is likely to change the estimate. 

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

AHRQ methods depart from GRADE guidance on the starting rating for observational studies and the rating 

consistency domain for single-study bodies of evidence. According to the AHRQ CER 2021 (Appendix A, 

Detailed Methods), bodies of evidence from observational studies began with a rating of moderate, with 

downgrading based on any of the five domains, and upgrading based on three other domains: dose-

response association, plausible confounding that would decrease the observed effect, and strength of 

association (magnitude of effect). Single study bodies of evidence were downgraded for unknown 

consistency. The evidence was not downgraded for indirectness because all key outcomes were considered 

to be ‘direct’ outcomes. Applicability was assessed following guidance in the AHRQ Methods Guide for 

Effectiveness and Comparative Effectiveness.9 

Adjustment for confounding 

It was noted in AHRQ 2021 that primary studies looking at harms of exposure to pharmacological agents 

during pregnancy are most likely to be observational studies (case-control studies, pregnancy registry 

studies, observational cohort studies, and secondary analyses of administrative databases). Inherent in 

these study designs is a risk of confounding by indication (the presence of a mental health problem 

influencing both the exposure to medication and the outcome). Even studies comparing medication use 

versus no exposure in mothers with the same mental health condition risk confounding by disease severity 

because women who are receiving pharmacologic treatment may be likely to have more severe underlying 

disease than women who forgo pharmacologic therapy. AHRQ 2021 noted that studies varied greatly in the 

extent to which they were able to address underlying severity of mental health disorders. The majority 

were unable to address confounding due to a lack of the necessary variables in registry datasets. A small 

number of studies attempted various approaches to address confounding, such as propensity score 

adjustment or stratification by number of disorders. Controls for confounding reduced the effect size in 

many instances, and in some cases reversed the direction of effect.  

Appendix A of the AHRQ CER 2021 notes the following: 

To address these limitations, we limited analysis of results of KQs 1 and 3 (benefits and 

harms of interventions compared with no treatment, usual care, or placebo) to studies that 

adjusted for confounding through matching, regression, or propensity score adjustments 

and provided these adjusted results for the comparison of interest (e.g., active intervention 

vs. no treatment for women with a diagnosis). We did not calculate indirect comparisons 

from studies that present adjusted results for comparisons outside the remit of this review. 

For example, several studies presented adjusted results for women with a drug exposure 

versus women with no drug exposure and no disorders and, separately, adjusted results 

comparing women with a disorder but no drug exposure versus women with no drug 

exposure and no disorder. Calculated indirect comparisons for women with a drug exposure 

versus women with a disorder but no drug exposure would be at risk of violating 

assumptions about transitivity and would likely have residual confounding. 

For KQs 2 and 4 (benefits and harms from head-to-head comparisons of interventions), we 

included studies that did not provide adjusted results that addressed confounding, but we 

marked down the evidence base for high potential for risk of bias. We excluded studies that 

 
9 https://effectivehealthcare.ahrq.gov/sites/default/files/pdf/methods-guidance-grading-evidence_methods.pdf 



Technical Report Part D: Harms of treatment and prevention interventions 

Mental health care in the perinatal period: Australian clinical practice guideline – Evidence Review Update Page | 17 

did not present mutually exclusive arms: in studies with overlapping cases in exposure arms, 

the association between the intervention and the outcome cannot be established. We also 

required clarity on the interventions for both arms. We did not synthesize results from 

studies comparing an active intervention with “other antidepressants,” polytherapy, or co-

exposure to other drugs with no further elaboration. In these instances, because we could 

not discern the nature of the exposure, we could not interpret the clinical significance of 

differences in outcomes between the arms.  

AHRQ 2021 included studies with comparator arms comprising women with prior exposure to the drug, 

even if the disorder status was not specified. They restricted the evidence to women with mental health 

disorders as a means of reducing the potential for confounding in the evidence base. The authors 

acknowledge that this criterion excluded studies of well-conducted negative controls that might ‘bolster’ 

the evidence on the association between the exposure and the outcome. It also resulted in the exclusion of 

studies reporting on relevant outcomes for exposures to the pharmacological intervention for other clinical 

conditions. The authors noted that limitations of the evidence and the review criteria mean that the signals 

of harms that were identified may be partially or wholly attributable to residual confounding. 

D3.1.1.2 PICO elements not covered in the foundation review 

As mentioned in Section D2.5, targeted searches of the records identified in the literature search were 

conducted for specific pharmacological agents and key outcomes that were not mentioned in the AHRQ 

foundation review but were considered important by the EWG or Harms Expert Subcommittee.  

The targeted searches did not identify any studies of the specified pharmacological agents (vortioxetine, 

agomelatine, ketamine, cariprazine, flupenthixol, zuclopenthixol, amisulpride, droperidol) that met the 

eligibility criteria, including the requirement for concurrent controls and adjusted for multiple confounders. 

Likewise, the targeted searches did not identify any studies that met the eligibility criteria and reported the 

outcomes of PNAS or tremors. A systematic review that specifically examined PNAS after exposure to 

antidepressants was identified (Kautzky 2022; see Appendix C.1.2). The authors noted the following:  

Although we aimed at investigating the occurrence of specifically PNAS, it was not possible to 

apply a unitary definition of this syndrome that would allow analysis across the studies at hand. 

PNAS has often been operationalized with the Finnegan score using a cut-off of >8; however, this 

score was designed for neonatal abstinence syndrome after opiate exposure and not for SSRIs and 

other antidepressants that show a different receptor profile and mode of action… Consequently, 

no categorical definition of PNAS could reasonably be pooled for this meta-analysis. 

D3.1.2  Harms of antidepressants 

D3.1.2.1 Selective serotonin reuptake inhibitors (SSRIs) versus no exposure 

The evidence for harms of SSRIs versus no exposure is summarised in Table 2. Further information, 

including the study design, size and adjusted risk estimate, is available in the SSRI versus no exposure 

strength of evidence table (Appendix 6.1.1, Table App. 35, taken from AHRQ 2021).  

The AHRQ review found low confidence evidence for increased risk of postpartum haemorrhage, persistent 

pulmonary hypertension, depression and autism spectrum disorder (ASD) with SSRI exposure, compared 

with no exposure. However, the possible association between antidepressant use in pregnancy and the 

development of ASD, and depression in the child should be interpreted with caution.  

The AHRQ (2021) authors found that the study showing a possible association between SSRIs and 

depression in the child did not control for depression severity and the direction of effect was unclear. 

Similarly, they found the association between maternal use of SSRIs during pregnancy and ASD to be 
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uncertain. For the possible association between citalopram and ASD, they noted that residual confounding 

could potentially explain this effect (see evidence statements in Appendix 6.1.1, Table App.35). 

Two other included SRs listed in Appendix 3 expressed similar concerns about the association between 

antidepressants and ASD. Leshem (2021) found a statistically significant association between prenatal 

exposure to SSRIs/SNRIs and the risk for developing ASD in children, however, they also found an 

association in women who were exposed to SSRIs/SNRIs before pregnancy, with no exposure in utero. The 

authors concluded that the association between exposure to SSRIs/SNRIs during pregnancy and ASD may 

be due to residual confounding, mainly confounding by indication. Similarly, Halvorsen (2019) found a 

statistically significant association between in utero exposure to SSRIs and ASD but identified confounding 

by indication in most of the relevant included studies. The authors concluded that these associations did 

not necessarily reflect a causal relationship, as the results included in their meta-analyses were probably 

affected by residual confounding by indication, which was likely to account for some (or all) of the positive 

association.  

Refer to Appendix 4.1.1, Table App. 7 for the summary of harms developed for the 2017 Australian 

Guideline. 

Table 2 Summary of harms for 2023 Guideline – SSRIs versus no exposure 

Intervention Increased/may be 

increased risk of harm 

Appears to be no 

increased risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

SSRIs (various) Postpartum haemorrhage 
 

Persistent pulmonary 

hypertension 
 

Respiratory conditions10 
 

Depression11 
 

  Major malformation 

Cardiac malformation 

Neonatal mortality 

Miscarriage 

Preterm birth 

SFGA 

Convulsions 

ASD  

ADHD 

Other 

neurodevelopment/ 

behavioural disorders 

Anxiety 

Citalopram Postpartum haemorrhage 
 

ASD12 
 

  Major malformation 

Cardiac malformation 

Escitalopram Postpartum haemorrhage 
  

  Major malformation 

Cardiac malformation 

Fluoxetine Postpartum haemorrhage 
  

  Major malformation 

Cardiac malformation 

ASD 

Fluvoxamine    Major malformation 

Paroxetine Postpartum haemorrhage 
  

  Major malformation 

Cardiac malformation 

ASD 

Sertraline Postpartum haemorrhage 
  

  Major malformation 

Cardiac malformation 

ASD 

 
10 Includes studies that reported respiratory distress, undefined breathing problems, or other respiratory conditions of newborns other than 

intrauterine hypoxia and birth asphyxia. 
11 Caution: AHRQ (2021) authors note that the study showing this association did not control for depression severity and the direction of effect was 

unclear 
12 Caution: AHRQ (2021) authors note that residual confounding could potentially explain this effect 
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Intervention Increased/may be 

increased risk of harm 

Appears to be no 

increased risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

Trazodone    Postpartum haemorrhage 

Source: Table compiled from results reported in AHRQ Comparative Effectiveness Review (CER) 2021. 

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; ASD, autism spectrum disorder; SFGA, small for gestational age; SSRI, selective 

serotonin reuptake inhibitor.  

Strength of evidence gradings:  – high confidence;  – moderate confidence;  – low confidence;   – insufficient evidence for 

overall estimation of effect. 

D3.1.2.2 SSRIs versus active comparator 

The evidence for harms of SSRIs compared with active comparators is summarised in Table 3. Further 

information is available in Table 13 and Appendix B of the AHRQ Comparative Effectiveness Review (2021). 

Although the AHRQ identified a relatively large body of comparative evidence for SSRIs, all comparative 

evidence was considered insufficient. 

Refer to Appendix 4.1.1, Table App. 7 for the summary of harms developed for the 2017 Australian 

Guideline. 

Table 3 Summary of harms for 2023 Guideline – SSRIs versus active comparator 

SSRI Comparator 
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SSRI versus SSRI                

Citalopram Escitalopram - - - - - -  - - - - - - - 

Citalopram Fluoxetine - - - - - -  - - -  - - - 

Citalopram Fluvoxamine - - - - - - - - - -  - - - 

Citalopram Paroxetine - - - - - -  - - -  - - - 

Citalopram Sertraline - - - - - -  - - -  - - - 

Escitalopram Paroxetine - - - - - -  - - - - - - - 

Escitalopram Sertraline - - - - - -  - - - - - - - 

Fluoxetine Citalopram or escitalopram  -  - -   - - - - - - - 

Fluoxetine Escitalopram - - - - - -  - - - - - - - 

Fluoxetine Escitalopram or fluvoxamine  -  - -  - - - -  - - - 

Fluoxetine Sertraline - - - - - -  - - - - - - - 

Fluvoxamine Citalopram or escitalopram  -  - -  - - - -  - - - 

Fluvoxamine Fluoxetine  -  - -  - - - -  - - - 

Fluvoxamine Paroxetine  -  - -  - - - -  - - - 

Fluvoxamine Sertraline  -  - -  - - - -  - - - 

Paroxetine Citalopram or escitalopram  - - - -  - - - - - - - - 

Paroxetine Fluoxetine  -  - -   - - - - - - - 

Paroxetine Other SSRI comparators - - - -    - - - - - - - 

Paroxetine Sertraline  - - - -   - - -  - - - 

Sertraline Citalopram or escitalopram  -  - -   - - - - - - - 

Sertraline Escitalopram or fluvoxamine - - - - - - - - - -  - - - 

Sertraline Fluoxetine  -  - -  - - - -  - - - 
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SSRI Comparator 
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Sertraline Non-sertraline SSRIs - - - - -  - - - - - - - - 

SSRI versus SNRI                

SSRIs SNRIs  - - - - - - - -    - - 

SSRIs Duloxetine -  -   -  - - - - - - - 

SSRIs  Venlafaxine  - -    - - - - - - - - 

Citalopram Duloxetine - - - - - -  - - - - - - - 

Citalopram Venlafaxine - - - - - -  - - - - - - - 

Escitalopram Duloxetine - - - - - -  - - - - - - - 

Escitalopram  Venlafaxine - - - - - -  - - - - - - - 

Fluoxetine Duloxetine - - - - - -  - - - - - - - 

Fluoxetine SNRIs  -  - -  - - - - - - - - 

Fluoxetine Venlafaxine - - - - - -  - - - - - - - 

Fluvoxamine Venlafaxine or desvenlafaxine  -  - -  - - - - - - - - 

Paroxetine Duloxetine - - - - - -  - - - - - - - 

Paroxetine SNRIs - -  - -  - - - - - - - - 

Paroxetine Venlafaxine  - - - - -  - - - - - - - 

Sertraline Duloxetine - - - - - -  - - - - - - - 

Sertraline  Venlafaxine - - - - - -  - - - - - - - 

Sertraline Venlafaxine or desvenlafaxine - -  - -  - - - - - - - - 

SSRI versus TCA                

SSRIs TCAs  - -    - - - -   - - 

Fluoxetine TCAs - - - - -  - - -  - - - - 

Paroxetine TCAs - - - - -  - - - - - - - - 

Sertraline Nortriptyline - - - - - - - - - - - - - - 

SSRI versus MAOIs                

SSRIs MAOIs - - - - - - - - - -   - - 

SSRI versus atypical antidepressants               

SSRIs Mirtazapine  -   -  - - - - - - - - 

SSRIs SSRIs + mirtazapine - - -  - - - - - - - - - - 

SSRIs + mirtazapine Mirtazapine - - -  - - - - - - - - - - 

Citalopram Bupropion - - - - - -  - - - - - - - 

Escitalopram Bupropion - - - - - -  - - - - - - - 

Fluoxetine Bupropion - - - - - -  - - - - - - - 

Paroxetine Bupropion - - - - - -  - - - - - - - 

Sertraline Bupropion - - - - - -  - - - - - - - 

Source: Derived from Table 13 and Appendix B of AHRQ Comparative Effectiveness Review (CER) 2021.  

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; MAOI, monoamine oxidase inhibitor; SNRI, serotonin-norepinephrine reuptake 

inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant. 

Strength of evidence gradings:  – high confidence;  – moderate confidence;  – low confidence;   – insufficient evidence for 

overall estimation of effect; - No eligible evidence. 
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D3.1.2.3 Serotonin–noradrenaline reuptake inhibitors (SNRIs) versus no exposure 

The evidence for harms of SNRIs versus no exposure is summarised in Table 4. Further information, 

including the study design, size and adjusted risk estimate, is available in the SNRI strength of evidence 

table (Appendix 6.1.1, Table App. 36, taken from AHRQ 2021). The AHRQ review found low confidence 

evidence for increased risk of postpartum haemorrhage and miscarriage, compared with no exposure. 

Refer to Appendix 4.1.1, Table App. 7 for the summary of harms developed for the 2017 Australian 

Guideline. 

Table 4 Summary of harms for 2023 Guideline – SNRIs versus no exposure 

Intervention Increased/may be 
increased risk of harm 

Appears to be no 
increased risk of harm 

Decreased/may be 
decreased risk of harm 

Uncertain 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

SNRIs (various) Postpartum haemorrhage 
 

Miscarriage 
 

  Major malformation 

Cardiac malformation 

Duloxetine    Cardiac malformation 

ASD 

Venlafaxine Postpartum haemorrhage 
  

  Cardiac malformation 

SFGA 

ASD 

Source: Table compiled from results reported in AHRQ Comparative Effectiveness Review (CER) 2021.  

Abbreviations: ASD, autism spectrum disorder; SFGA, small for gestational age; SNRI, serotonin-noradrenalin reuptake inhibitors. 

Strength of evidence gradings:  – high confidence;  – moderate confidence;  – low confidence;   – insufficient evidence for 

overall estimation of effect. 

D3.1.2.4 SNRIs versus active comparator 

The evidence for harms of SNRIs compared with active comparators is summarised in Table 5. Further 

information is available in Table 13 and Appendix B of the AHRQ Comparative Effectiveness Review (2021). 

Although the AHRQ identified a relatively large body of comparative evidence for SNRIs, all comparative 

evidence was considered insufficient. 

Refer to Appendix 4.1.1, Table App. 7 for the summary of harms developed for the 2017 Guideline. 

Table 5 Summary of harms for 2023 Guideline – SNRIs versus active comparator 
SNRI Comparator 
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SNRI versus SNRI                

Duloxetine Venlafaxine -  -   -  - - - - - - - 

SNRI versus SSRI                

SNRIs SSRIs  - - - - - - - -    - - 

SNRIs Fluoxetine  -  - -  - - - - - - - - 

SNRIs Paroxetine - -  - -  - - - - - - - - 

Duloxetine SSRIs -  -   -  - - - - - - - 

Duloxetine Citalopram - - - - - -  - - - - - - - 

Duloxetine Escitalopram - - - - - -  - - - - - - - 

Duloxetine Fluoxetine - - - - - -  - - - - - - - 
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SNRI Comparator 
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Duloxetine Paroxetine - - - - - -  - - - - - - - 

Duloxetine Sertraline - - - - - -  - - - - - - - 

Venlafaxine SSRIs  - -    - - - - - - - - 

Venlafaxine Citalopram - - - - - -  - - - - - - - 

Venlafaxine Escitalopram - - - - - -  - - - - - - - 

Venlafaxine Fluoxetine - - - - - -  - - - - - - - 

Venlafaxine Paroxetine  - - - - -  - - - - - - - 

Venlafaxine Sertraline - - - - - -  - - - - - - - 

Venlafaxine or desvenlafaxine Sertraline - -  - -  - - - - - - - - 

Venlafaxine or desvenlafaxine Fluvoxamine  -  - -  - - - - - - - - 

SNRI versus TCA                

SNRIs  TCAs   - - - - - - - - - - - - - 

Venlafaxine  TCAs  - - - -  - - - - - - - - - 

SNRI versus MAOI                

SNRIs  MAOIs  - - - - - - - - - -   - - 

SNRI versus atypical antidepressants               

Duloxetine Bupropion - - - - - -  - - - - - - - 

Venlafaxine Bupropion - - - - - -  - - - - - - - 

Source: Derived from Table 13 and Appendix B of AHRQ Comparative Effectiveness Review (CER) 2021.  

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; MAOI, monoamine oxidase inhibitor; SNRI, serotonin-norepinephrine reuptake 

inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant. 

Strength of evidence gradings:  – high confidence;  – moderate confidence;  – low confidence;   – insufficient evidence for 

overall estimation of effect; - No eligible evidence. 

D3.1.2.5 Tricyclic antidepressants (TCAs) versus no exposure 

The evidence for harms of TCAs versus no exposure is summarised in Table 6. Further information, 

including the study design, size and adjusted risk estimate, is available in the TCA strength of evidence table 

(Appendix 6.1.1, Table App. 37, taken from AHRQ 2021). The AHRQ review found insufficient evidence for 

overall estimation of risk compared to no exposure for all outcomes. 

Refer to Appendix 4.1.1, Table App. 7 for the summary of harms developed for the 2017 Guideline. 
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Table 6 Summary of harms for 2023 Guideline – TCAs versus no exposure 

Intervention Increased/may be 
increased risk of harm 

Appears to be no 
increased risk of harm 

Decreased/may be 
decreased risk of harm 

Uncertain 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

TCAs (various)    Miscarriage 

Major malformation 

Cardiac malformation 

Neonatal death 

SFGA  

Amitriptyline    Postpartum haemorrhage 

Amitriptyline or 

nortriptyline 

   ASD 

Clomipramine    ASD 

Source: Table compiled from results reported in AHRQ Comparative Effectiveness Review (CER) 2021.  

Abbreviations: ASD, autism spectrum disorder; SFGA, small for gestational age;TCA, tricyclic antidepressant.  

Strength of evidence gradings:  – high confidence;  – moderate confidence;  – low confidence;   – insufficient evidence for 

overall estimation of effect. 

D3.1.2.6 TCAs versus active comparator 

The evidence for harms of TCAs compared with active comparators is summarised in Table 7. Further 

information is available in Table 13 and Appendix B of the AHRQ Comparative Effectiveness Review (2021). 

Although the AHRQ identified comparative evidence for TCAs, it was considered insufficient. 

Table 7 Summary of harms for 2023 Guideline – TCAs versus active comparator 
TCA Comparator 
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TCA versus SSRI                

TCAs SSRIs  - -    - - - -   - - 

TCAs Fluoxetine - - - - -  - - -  - - - - 

TCAs Paroxetine - - - - -  - - - - - - - - 

Nortriptyline Sertraline - - - - - - - - - - - - - - 

TCA versus SNRI                

TCAs SNRIs  - - - - - - - - - - - - - 

TCAs Venlafaxine - - - -  - - - - - - - - - 

TCA versus MAOI                

TCAs MAOIs - - - - - - - - - -   - - 

Source: Derived from Table 13 and Appendix B of AHRQ Comparative Effectiveness Review (CER) 2021.  

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; MAOI, monoamine oxidase inhibitor; SNRI, serotonin-norepinephrine reuptake 

inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant. 

Strength of evidence gradings:  – high confidence;  – moderate confidence;  – low confidence;   – insufficient evidence for 

overall estimation of effect; - No eligible evidence. 
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D3.1.2.7 Atypical antidepressants versus no exposure 

The evidence for harms of atypical antidepressants versus no exposure is summarised in Table 8. Further 

information on atypical antidepressants, including the study design, size and adjusted risk estimate, is 

available in the strength of evidence table (Appendix 6.1.1, Table App. 38, taken from AHRQ 2021). The 

AHRQ review found low confidence evidence for increased risk of postpartum haemorrhage, compared 

with no exposure. 

Refer to Appendix 4.1.1, Table App. 7 for the summary of harms developed for the 2017 Guideline. 

Table 8 Summary of harms for 2023 Guideline – Atypical antidepressants versus no exposure 

Intervention Increased/may be 
increased risk of harm 

Appears to be no 
increased risk of harm 

Decreased/may be 
decreased risk of harm 

Uncertain 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

NaSSA (mirtazapine)    Postpartum haemorrhage 

Preterm birth 

ASD 

Bupropion Postpartum haemorrhage 
 

  Cardiac malformation 

Source: Table compiled from results reported in AHRQ Comparative Effectiveness Review (CER) 2021.  

Abbreviations: ASD, autism spectrum disorder; NaSSA, noradrenergic and specific serotonergic antidepressants.  

Strength of evidence gradings:  – high confidence;  – moderate confidence;  – low confidence;   – insufficient evidence for 

overall estimation of effect. 

D3.1.2.8 Atypical antidepressants versus active comparator 

See Table 3 for the comparison of atypical antidepressants versus SSRIs, and Table 5 for atypical 

antidepressants versus SNRI. 

D3.1.3 Harms of antipsychotics 

D3.1.3.1 Antipsychotics versus no exposure 

The evidence for harms of antipsychotics versus no exposure is summarised in Table 9. Further information, 

including the study design, size and adjusted risk estimate, is available in the antipsychotics evidence profile 

table (Appendix 6.1.2, Table App. 39, taken from AHRQ 2021). The AHRQ review found insufficient evidence 

for overall estimation of risk for all outcomes. 

Refer to Appendix 4.1.2, Table App. 9 for the summary of harms developed for the 2017 Guideline. 
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Table 9 Summary of harms for 2023 Guideline – Antipsychotics versus no exposure 

Intervention Increased/may be 

increased risk of harm 

Appears to be no increased 

risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

Second 

generation 

antipsychotics 

   Major malformation 

Cardiac malformation 

Preterm birth 

SFGA 

First generation 

antipsychotics 

   Major malformation 

Cardiac malformation 

Preterm birth 

SFGA  

Quetiapine    Major malformation 

 

Risperidone    Major malformation 

Cardiac malformation 

 

Source: Table compiled from results reported in AHRQ Comparative Effectiveness Review (CER) 2021.  

Abbreviations: SFGA, small for gestational age.  

Strength of evidence gradings:  – high confidence;  – moderate confidence;  – low confidence;   – insufficient evidence for 

overall estimation of effect. 

D3.1.3.2 Antipsychotics versus active comparator  

The evidence for harms of antipsychotics compared with active comparators is summarised in Table 10. 

Further information is available in Table 13 and Appendix B of the AHRQ Comparative Effectiveness Review 

(2021). Although the AHRQ identified comparative evidence for antipsychotics, it was considered 

insufficient. 

Refer to Appendix 4.1.2, Table App. 9 for the summary of harms developed for the 2017 Guideline. 

Table 10 Summary of harms for 2023 Guideline – Antipsychotics versus active comparator 
Antipsychotic Comparator 
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Antipsychotic versus Antipsychotic               

First generation Second generation - - - -  - - - -  - - - - 

Aripiprazole Risperidone - - - - - - - - - - - - - - 

Clozapine Aripiprazole - - - - - - - - - - - - - - 

Clozapine Risperidone - - - - - - - - - - - - - - 

Haloperidol Olanzapine - - -  - - -  - - - - - - 

Haloperidol Quetiapine - - -  - - -  - - - - - - 

Haloperidol Risperidone - - -  - - -  - - - - - - 

Olanzapine Aripiprazole - - - - - - - - - - - - - - 

Olanzapine Clozapine - - - - - - - - - - - - - - 

Olanzapine Quetiapine - - -  - - -  - - - - - - 

Olanzapine Risperidone - - -  - - -  - - - - - - 

Quetiapine Aripiprazole - - - - - - - - - - - - - - 

Quetiapine Clozapine - - - - - - - - - - - - - - 
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Antipsychotic Comparator 
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Quetiapine Risperidone - - -  - - -  - - - - - - 

Antipsychotic versus Anticonvulsant               

Aripiprazole Lamotrigine - - - - - - - - - - - - - - 

Clozapine Lamotrigine - - - - - - - - - - - - - - 

Olanzapine Lamotrigine - - - - - - - - - - - - - - 

Quetiapine Lamotrigine - - - - - - - - - - - - - - 

Risperidone Lamotrigine - - - - - - - - - - - - - - 

Antipsychotic versus Lithium               

Aripiprazole Lithium - - - - - - - - - - - - - - 

Clozapine Lithium - - - - - - - - - - - - - - 

Olanzapine Lithium - - - - - - - - - - - - - - 

Quetiapine Lithium - - - - - - - - - - - - - - 

Risperidone Lithium - - - - - - - - - - - - - - 

Source: Derived from Table 13 and Appendix B of AHRQ Comparative Effectiveness Review (CER) 2021.  

Abbreviations: ADHD, attention-deficit/hyperactivity disorder. 

Strength of evidence gradings:  – high confidence;  – moderate confidence;  – low confidence;   – insufficient evidence for 

overall estimation of effect; - No eligible evidence. 

D3.1.4 Harms of anticonvulsants 

D3.1.4.1 Anticonvulsants versus no exposure 

The evidence for harms of anticonvulsants versus no exposure is summarised in Table 11. Further 

information, including the study design, size and adjusted risk estimate, is available in the anticonvulsants 

evidence profile table (Appendix 6.1.3, Table App. 40, taken from AHRQ 2021). The AHRQ review found 

insufficient evidence for overall estimation of risk for all outcomes. 

Refer to Appendix 4.1.3, Table App. 11 for the summary of harms developed for the 2017 Guideline. 

Table 11 Summary of harms for 2023 Guideline – Anticonvulsants versus no exposure 

Intervention Increased/may be 

increased risk of harm 

Appears to be no 

increased risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

Anticonvulsants    Preterm birth 

SFGA 

Sodium valproate    Preterm birth 

SFGA 

Carbamazepine    Preterm birth 

SFGA 

Lamotrigine    Preterm birth 

SFGA 

Source: Table compiled from results reported in AHRQ Comparative Effectiveness Review (CER) 2021.  

Abbreviations: SFGA, small for gestational age.  

Strength of evidence gradings:  – high confidence;  – moderate confidence;  – low confidence;   – insufficient evidence for 

overall estimation of effect. 
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D3.1.4.2 Anticonvulsants versus active comparator 

The evidence for harms of anticonvulsants compared with active comparators is summarised in Table 12. 

Only one eligible study with a low strength of evidence was identified. This study found that lithium had a 

greater risk of cardiac and major malformations harms than lamotrigine (see Table 14 of AHRQ CER 2021). 

Further information is available in Tables 13-14 and Appendix B of the AHRQ Comparative Effectiveness 

Review (2021). The AHRQ review found low confidence evidence of a lower risk of cardiac and major 

malformations for lamotrigine when compared with lithium.  

Refer to Appendix 4.1.3, Table App. 11 for the summary of harms developed for the 2017 Guideline. 

Table 12 Summary of harms for 2023 Guideline – Anticonvulsants versus active comparator 
Anticonvulsant Comparator 
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Anticonvulsant versus Antipsychotic               

Lamotrigine Olanzapine - - - - - - - - - - - - - - 

Lamotrigine Quetiapine - - - - - - - - - - - - - - 

Lamotrigine Aripiprazole - - - - - - - - - - - - - - 

Lamotrigine Clozapine - - - - - - - - - - - - - - 

Lamotrigine Risperidone - - - - - - - - - - - - - - 

Anticonvulsant versus Lithium               

Lamotrigine  Lithium13 - - - - -   - - - - - - - 

Source: Derived from Table 13 and Appendix B of AHRQ Comparative Effectiveness Review (CER) 2021.  

Abbreviations: ADHD, attention-deficit/hyperactivity disorder. 

Strength of evidence gradings:  – high confidence;  – moderate confidence;  – low confidence;   – insufficient evidence for 

overall estimation of effect; - No eligible evidence. 

D3.1.5 Harms of benzodiazepines or z-drugs 

D3.1.5.1 Benzodiazepines or z-drugs versus no exposure 

The evidence for harms of benzodiazepines or z-drugs versus no exposure is summarised in Table 13. 

Further information, including the study design, size and adjusted risk estimate, is available in the 

benzodiazepines or z-drugs evidence profile table (Appendix 6.1.4, Table App. 41, taken from AHRQ 2021). 

The AHRQ review found low confidence evidence for increased risk of miscarriage, compared with no 

exposure. 

Refer to Appendix 4.1.4, Table App. 13 for the summary of harms developed for the 2017 Guideline. 

 
13 One study with a low strength of evidence found a greater risk of harms with lithium than lamotrigine for cardiac and major malformatio ns (see 

Table 14 of AHRQ CER 2021) 



Technical Report Part D: Harms of treatment and prevention interventions 

Mental health care in the perinatal period: Australian clinical practice guideline – Evidence Review Update Page | 28 

Table 13 Summary of harms for 2023 Guideline – Benzodiazepines and z-drugs versus no exposure 

Intervention Increased/may be 

increased risk of harm 

Appears to be no 

increased risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

Benzodiazepines Miscarriage 
 

  Neonatal mortality 

Preterm birth 

Respiratory distress 

Diazepam    Major malformation 

 

Temazepam    Major malformation 

 

Zolpidem    Preterm birth 

Respiratory distress 

Zopiclone    Major malformation 

 

Source: Table compiled from results reported in AHRQ Comparative Effectiveness Review (CER) 2021.  

Strength of evidence gradings:  – high confidence;  – moderate confidence;  – low confidence;   – insufficient evidence for 

overall estimation of effect. 

D3.1.5.2 Benzodiazepines or z-drugs versus active comparator 

The AHRQ CER (2021) found no eligible studies of the harms of benzodiazepines or z-drugs versus an active 

comparator (pB-89, AHRQ CER 2021). 

D3.1.6 Harms of lithium 

D3.1.6.1 Lithium versus no exposure 

The evidence for harms of lithium versus no exposure is summarised in Table 14. Further information, 

including the study design, size and adjusted risk estimate, is available in the lithium evidence profile table 

(Appendix 6.1.5, Table App. 42 taken from AHRQ 2021). The AHRQ review found insufficient evidence for 

overall estimation of risk for all outcomes. 

Refer to Appendix 4.1.5, Table App. 15 for the summary of harms developed for the 2017 Guideline. 

Table 14 Summary of harms for 2023 Guideline – Lithium versus no exposure 

Intervention Increased/may be increased risk 

of harm 

Appears to be no increased 

risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

Lithium    SFGA 

Preterm birth 

IQ 

Source: Table compiled from results reported in AHRQ Comparative Effectiveness Review (CER) 2021. 

Abbreviations: IQ, intelligence quotient; SFGA, small for gestational age. 

Strength of evidence gradings:  – high confidence;  – moderate confidence;  – low confidence;   – insufficient evidence for 

overall estimation of effect. 

D3.1.6.2 Lithium versus active comparator 

The evidence for harms of lithium compared with active comparators is summarised in Table 15. Only one 

eligible study with a low strength of evidence was identified in the foundation review. This study found that 

lithium had a greater risk of cardiac and major malformations harms than lamotrigine (see Table 14, AHRQ 

CER 2021). Further information is available in Table 13 and Appendix B of the AHRQ Comparative 

Effectiveness Review (2021). The AHRQ found low confidence evidence of a greater risk of cardiac and 

major malformations for lithium when compared with lamotrigine. 
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Table 15 Summary of harms for 2023 Guideline – Lithium versus active comparator 
Lithium Comparator 
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Lithium vs Antipsychotic               

Lithium Aripiprazole - - - - - - - - - - - - - - 

Lithium Clozapine - - - - - - - - - - - - - - 

Lithium Olanzapine - - - - - - - - - - - - - - 

Lithium Quetiapine - - - - - - - - - - - - - - 

Lithium Risperidone - - - - - - - - - - - - - - 

Lithium vs Anticonvulsant               

Lithium14 Lamotrigine - - - - -   - - - - - - - 

Source: Derived from Table 13 and Appendix B of AHRQ Comparative Effectiveness Review (CER) 2021.  

Abbreviations: ADHD, attention-deficit/hyperactivity disorder. 

Strength of evidence gradings:  – high confidence;  – moderate confidence;  – low confidence;   – insufficient evidence for 

overall estimation of effect; - No eligible evidence. 

D3.2 Complementary 

D3.2.1 Included studies 

The literature searches identified three reviews relevant to harms of the use of omega-3 fatty acids in the 

perinatal period; two SRs (Middleton 2018, Nevins 2021) and one umbrella review of MAs (Firouzabadi 

2022). Using AMSTAR 2, the overall confidence in the results of the reviews was high for Middleton 2018, 

moderate for Nevins 2021 and low for Firouzabadi 2022 (see Appendix 5.2). Evidence is presented from the 

Middleton 2018 SR as it was the highest quality and most comprehensive review with the largest number of 

included RCTs (see Appendix 6.2.1, Table App. 43). The findings of the SR by Nevins (2021) and the umbrella 

review by Firouzabadi (2022) are discussed narratively. 

No SRs or primary studies reporting on harms of St John’s wort or Ginkgo biloba in the perinatal period 

were identified in the Evidence Review Update. 

D3.2.2 Harms of omega-3 fatty acids 

The high-quality Cochrane review by Middleton et al. (2018) included 70 RCTs that compared omega-3 

interventions (supplements and food) with placebo or no omega-3. The GRADE approach was used to 

evaluate the quality of the evidence for outcomes relevant to the Evidence Review Update, such as 

perinatal death, preterm birth, small for gestational age, cognitive development, IQ and behaviour (see 

Appendix 6.2.1, Table App. 43). Middleton 2018 also included findings for other key outcomes such as 

postpartum haemorrhage, congenital anomalies, miscarriage, and neurodevelopmental outcomes, but 

found no significant differences between groups exposed and unexposed to omega-3 during pregnancy. 

Overall, the Middleton Cochrane review did not find any evidence of harms in the outcomes specified in the 

PICO for the current Evidence Review Update, and concluded that omega-3 supplementation during 

 
14 One study with a low strength of evidence found a greater risk of harms with lithium than lamotrigine for cardiac and major malformations (see 

Table 14 of AHRQ CER 2021) 
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pregnancy is effective at reducing incidence of preterm birth, but probably increases the incidence of post-

term pregnancies. 

The moderate-quality SR by Nevins et al. (2021) included 15 RCTs and one prospective cohort study looking 

at the relationship between supplementation with omega-3 fatty acids during pregnancy and/or lactation 

and neurodevelopment in children. They concluded that there was limited evidence that omega-3 

supplementation during pregnancy may result in favourable cognitive development in the child, and 

insufficient evidence to evaluate the effects on other developmental outcomes. No harms were reported in 

this SR.  

Firouzabadi et al. (2022) was a low-quality umbrella review of meta-analyses of RCTs. This review included 

all outcomes reported in published MAs. A total of 28 MAs of 672 RCTs were included. The authors 

concluded that omega-3 can reduce the risk of low-birth weight and preterm delivery. No harms of omega-

3 supplementation were mentioned. 

Refer to Appendix 4.2.1, Table App. 17 for the summary of harms, and Table App. 16 for the evidence-

based recommendation developed for the 2017 Guideline. 

D3.2.3 Harms of St John’s wort 

The evidence base for St John’s wort consists of two cohort studies identified in the search for the 2017 

Guideline (Moretti 2009, Kolding 2015). Moretti 2009 used data from a teratogen information service in 

Canada and was included preferentially because it adjusted for potential confounders. As shown in 

Appendix 4.2.2, the evidence was judged to be inadequate due to very serious risk of bias and serious 

imprecision. Moretti 2009 reported on 162 pregnant women using St John’s wort mainly for depression 

(72%) compared with depressed women using antidepressants and healthy women not exposed to 

teratogens. The authors found no statistically significant differences in pregnancy outcomes between St 

John’s wort and the comparator groups. 

Refer to Appendix 4.2.2, Table App. 20 for the summary of harms, and Table App. 19 for the consensus 

recommendation developed for the 2017 Guideline. 

D3.2.4 Harms of Ginkgo biloba 

The potential harms to the fetus from Ginkgo biloba have not been researched. Refer to Appendix 4.2.3, 

Table App. 22 for the consensus recommendation developed for the 2017 Guideline. 

D3.3 Physical 

D3.3.1 Included studies 

The searches for the Evidence Review Update identified five studies related to harms of physical 

interventions in the perinatal period (refer to Appendix 4.3). 

For electroconvulsive therapy, one overview of SRs was identified (Coshal 2019). The quality of this 

overview was not assessed as it was a narrative overview of SRs and all included SRs found no relevant 

RCTs or cohort studies with concurrent controls (Table App. 25). 

For transcranial magnetic stimulation, three SRs (Cole 2019, Konstantinou 2020, Lee 2020) and one RCT 

(Kim 2019) were identified (Table App. 27). A foundation review was not chosen for this topic as none of 

these reviews were sufficiently comprehensive, or of high enough quality. The overall confidence in the 

results of all three reviews was considered low, according to AMSTAR 2 (see Appendix 5.3). 
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D3.3.2 Harms of electroconvulsive therapy 

The evidence base for ECT consists of only one primary study, which was identified in the literature search 

for the 2017 guideline (Babu 2013). As noted in Appendix 4.3.1, Babu 2013 was a prospective comparative 

study (without adjustment for potential confounding) conducted in 78 women with postpartum psychosis. 

The findings suggested that breastfeeding following postpartum ECT does not result in adverse effects to 

the infant. 

Refer to Appendix 4.3.1, Table App. 24 for the consensus recommendation developed for the 2017 

Guideline. 

D3.3.3 Harms of transcranial magnetic stimulation 

The evidence base for TMS consists of two small primary studies. One observational study was identified in 

the literature search for the 2017 guideline (Eryilmaz 2015). As mentioned in Appendix 4.3.2, this was a 

prospective cohort study from Turkey (N=44) with a non-concurrent untreated, depressed control group 

and insufficient adjustment for potential confounding. Eryilmaz 2015 found no difference in infant adverse 

events or developmental delay at a mean of 32 months using the ADSI. 

The searches for the Evidence Review Update identified one new RCT of rTMS in 26 pregnant women with 

MDD (14 received rTMS and 12 received sham control; refer to Appendix 4.3.2 for further details). The 

study (Kim 2019) found no significant differences between groups in infant outcomes, including gestational 

age at delivery, birth weight and preterm birth (although there were three preterm births in the rTMS 

group and none in the control group). No cases of major congenital malformations were reported. 

However, the authors acknowledged that the study was underpowered; based on pilot data they estimated 

that 33 women would be required per study arm. The authors also acknowledged that the dosing and 

choice of using right-sided low frequency TMS was a major study limitation, as left-sided, high frequency 

TMS with taper and maintenance is becoming standard of care. 

No recommendations were developed for TMS in the 2017 Guideline. 
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Appendix 1 Literature search 

1.1 Search strings 

The literature search for the Evidence Review Update covered the period from 01 January 2016 to 07 

March 2022. The search included terms relating to interventions (pharmacological, complementary, ECT 

and TMS) and terms for relevant outcomes. Terms relating to mental health problems were not used 

because some interventions may be used in the perinatal period for other indications (e.g. anticonvulsants, 

omega-3 fatty acids). 

Table App. 1 Search strings for Embase and MEDLINE (searched concurrently using EMBASE.com) 

Search set  Search string Records 

Perinatal 
period 

#1 pregnancy:ti,ab,kw OR pregnant:ti,ab,kw OR perinatal:ti,ab,kw OR 'peri natal':ti,ab,kw OR 
peripartum:ti,ab,kw OR 'peri partum':ti,ab,kw OR prenatal:ti,ab,kw OR 'pre natal':ti,ab,kw OR 
postnatal:ti,ab,kw OR 'post natal':ti,ab,kw OR postpartum:ti,ab,kw OR 'post partum':ti,ab,kw OR 
antenatal:ti,ab,kw OR 'ante natal':ti,ab,kw OR antepartum:ti,ab,kw OR 'ante partum':ti,ab,kw OR 
maternal:ti,ab,kw OR neonatal:ti,ab,kw OR 'gestational exposure':ti,ab,kw OR 'prenatal exposure'/exp 

1,348,767 

Interventions #2 'antidepressant agent'/exp OR antidepress*:ti,ab OR 'serotonin uptake inhibitor'/exp OR 'serotonin 
uptake':ti,ab OR 'serotonin reuptake':ti,ab OR ssri:ti,ab OR 'monoamine oxidase inhibitor'/exp OR 
'monoamine oxidase':ti,ab OR maoi:ti,ab OR 'tricyclic antidepressant agent'/exp OR tricyclic:ti,ab OR 
'noradrenalin uptake inhibitor'/exp OR 'serotonin noradrenalin reuptake inhibitor'/exp OR snri:ti,ab OR 
ssnri:ti,ab OR 'neuroleptic agent'/exp OR antipsychotic*:ti,ab,kw OR 'anti psychotic':ti,ab,kw OR 
'tranquilizer'/exp OR 'lithium'/exp OR lithium:ti,ab,kw OR 'anticonvulsive agent'/exp OR 
anticonvuls*:ti,ab,kw OR antiepileptic:ti,ab,kw OR 'anti epileptic':ti,ab,kw OR 'anxiolytic agent'/exp OR 
antianxiety:ti,ab,kw OR 'anti anxiety':ti,ab,kw OR 'hypnotic sedative agent'/exp OR hypnotic:ti,ab,kw OR 
sedative:ti,ab,kw OR 'benzodiazepine derivative'/exp OR benzodiazepine:ti,ab,kw OR 'zopiclone'/exp OR 
zopiclone:ti,ab,kw OR zolpidem:ti,ab,kw OR 'zaleplon'/exp OR zaleplon:ti,ab,kw OR 'eszopiclone'/exp OR 
eszopiclone:ti,ab,kw OR 'z drug':ti,ab,kw 

1,405,909 

 #3 'hypericum'/exp OR hypericum:ti,ab,kw OR 'st john*s wort':ti,ab,kw OR 'st johns wort':ti,ab,kw OR 'ginkgo 
biloba extract'/exp OR ginkgo:ti,ab,kw OR 'omega 3 fatty acid'/exp OR 'omega 3':ti,ab,kw 

56,639 

 #4 'electroconvulsive therapy'/exp OR 'electroconvulsive therapy':ti,ab,kw OR 'electroconvulsive shock 
therapy':ti,ab,kw OR ect:ti,ab,kw OR 'transcranial magnetic stimulation'/exp OR 'transcranial 
magnetic':ti,ab,kw OR 'magnetic stimulation':ti,ab,kw OR tms:ti,ab,kw 

66,464 

 #5 #2 OR #3 OR #4 OR #5 1,504,035 

Relevant 
outcomes 

#6 'neonatal outcome*':ti,ab,kw OR 'neonatal complication*':ti,ab,kw OR 'neonatal morbidity':ti,ab,kw OR 
teratogen*:ti,ab,kw OR malformation*:ti,ab,kw OR 'congenital malformation'/exp OR congenital:ti,ab,kw 
OR anomaly:ti,ab,kw OR anomalies:ti,ab,kw OR defect*:ti,ab,kw OR mortality:ti,ab,kw OR 'perinatal 
mortality'/exp OR 'perinatal death*':ti,ab,kw OR 'infant death*':ti,ab,kw OR 'newborn mortality'/exp OR 
'live birth*':ti,ab,kw OR 'still birth*':ti,ab,kw OR stillbirth*:ti,ab,kw OR 'non-live':ti,ab,kw OR 
miscarriage:ti,ab,kw OR 'spontaneous abortion'/exp OR abortion*:ti,ab,kw OR preterm:ti,ab,kw OR 
'prematurity'/exp OR 'premature labor'/exp OR 'premature labor':ti,ab,kw OR 'premature labour':ti,ab,kw 
OR 'small for gestational age':ti,ab,kw OR sga:ti,ab,kw OR 'small for date infant'/exp OR 'small for 
date':ti,ab,kw OR 'small-for-date':ti,ab,kw OR 'intrauterine growth retardation'/exp OR iugr:ti,ab,kw OR 
'intrauterine growth retardation':ti,ab,kw OR 'intrauterine growth restriction':ti,ab,kw OR 'neonatal 
adaptation syndrome':ti,ab,kw OR pnas:ti,ab,kw OR 'neonatal behaviour syndrome':ti,ab,kw OR 'neonatal 
behavior syndrome':ti,ab,kw OR 'persistent pulmonary hypertension':ti,ab,kw OR 'neonatal respiratory 
distress syndrome'/exp OR 'neonatal respiratory distress':ti,ab,kw OR convulsion*:ti,ab,kw OR 
tremor*:ti,ab,kw OR spasm*:ti,ab,kw OR autism:ti,ab,kw OR 'autism'/exp OR 'attention deficit 
hyperactivity disorder'/exp OR 'attention deficit hyperactivity disorder':ti,ab,kw OR adhd:ti,ab,kw OR 
neurodevelopment*:ti,ab,kw OR 'intelligence quotient'/exp OR 'intelligence quotient':ti,ab,kw OR 
'intelligence test'/exp OR 'intelligence test*':ti,ab,kw OR 'behavior disorder'/exp OR 'behavior 
disorder*':ti,ab,kw OR 'behaviour disorder*':ti,ab,kw OR 'behavioral problem*':ti,ab,kw OR 'behavioural 
problem*':ti,ab,kw OR 'behavioral outcome*':ti,ab,kw OR 'behavioural outcome*':ti,ab,kw OR 'cognitive 
development':ti,ab,kw OR 'motor development':ti,ab,kw OR 'postpartum hemorrhage'/exp OR 
'postpartum hemorrhage':ti,ab,kw OR 'postpartum haemorrhage':ti,ab,kw 

4,026,523 

Combined #7 #1 AND #5 57,484 

 #8 #6 AND #7 25,588 

Study types #9 'controlled study'/exp OR 'controlled study':ti,ab,kw OR 'comparative study'/exp OR 'comparative 
study':ti,ab,kw OR 'case control study'/exp OR 'case control':ti,ab,kw OR 'cohort analysis'/exp OR 
cohort:ti,ab,kw OR 'cross-sectional study'/exp OR 'cross sectional':ti,ab,kw OR 'longitudinal study'/exp OR 
longitudinal:ti,ab,kw OR 'follow up':ti,ab,kw OR 'observational study'/exp OR observational:ti,ab,kw OR 
'prospective study'/exp OR prospective:ti,ab,kw OR 'retrospective study'/exp OR retrospective:ti,ab,kw 
OR epidemiol*:ti,ab,kw OR regist*:ti,ab,kw 

13,578,148 
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Search set  Search string Records 

Combined #10 #8 AND #9 12,340 

Limits #11 #10 NOT ([conference abstract]/lim OR [conference review]/lim OR [letter]/lim OR [editorial]/lim) 9,616 

 #12 #11 NOT [animals]/lim 7,067 

 #13 #12 NOT [english]/lim 6,597 

 #14 #13 AND [2016-2022]/py 2,400 

Systematic 
reviews 

#15 'systematic review'/exp OR 'systematic review':ab,ti OR 'systematic literature review':ab,ti OR 'systematic 
literature search':ab,ti OR 'systematic search':ab,ti OR 'meta analysis'/exp OR 'meta analysis':ab,ti OR 
metaanalysis:ab,ti OR 'pooled analysis':ab,ti OR 'evidence synthesis':ab,ti OR 'technology 
assessment':ab,ti OR hta:ab,ti OR 'cochrane':ab,ti 

591,719 

Combined #16 #8 AND #15 1,159 

Limits #17 #16 NOT ([conference abstract]/lim OR [conference review]/lim OR [letter]/lim OR [editorial]/lim) 969 

 #18 #17 NOT [animals]/lim 945 

 #19 #18 NOT [english]/lim 904 

SR set #20 #19 AND [2016-2022]/py 406 

Primary study 
set 

#21 #14 NOT #20 2,154 
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1.2 Study inclusion/exclusion 
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1.3 Targeted searches 
As mentioned in Section D2.5, targeted searches of the records identified in the literature search were 

conducted for specific pharmacological agents and key outcomes that were not reported in the AHRQ 

foundation review but were considered important by the EWG or Harms Expert Subcommittee (see Table 

App. 2 for details).  

Additional targeted searches of the ‘primary study set’ were carried out for complementary and physical 

interventions in cases where a foundation review was not identified. These were St John’s wort and Ginkgo 

biloba for complementary interventions (Table App. 3), and ECT and TMS for physical interventions (Table 

App. 4). 

1.3.1 Pharmacological interventions 

Table App. 2 Search terms and results for pharmacological interventions targeted search of ‘primary study set’ 

Search term/s Search results (n) Excluded (n) Potentially included (n) Final included (n) 

Pharmacological agents     

vortioxetine15 3 3 0 0 

agomelatine 3 3 0 0 

ketamine16 34 34 0 0 

cariprazine15 0 0 0 0 

flupenthixol 0 0 0 0 

amisulpride 5 5 0 0 

zuclopenthixol 0 0 0 0 

droperidol 3 3 0 0 

Key outcomes     

poor neonatal adaptation syndrome, pnas, poor 
neonatal adaptation, neonatal adaptation syndrome, 
neonatal behaviour syndrome, neonatal behavioural 

syndrome, neonatal behavior syndrome, neonatal 
behavioral syndrome 

40 (excluding 
duplicates) 

36 4 0 

tremor 23 22 1 0 

 

The targeted searches did not identify any additional included studies of the specified pharmacological 

agents: vortioxetine, agomelatine, ketamine, cariprazine, flupenthixol, zuclopenthixol, amisulpride, 

droperidol. 

Key outcomes 

The targeted searches identified five potentially included primary studies related to outcomes not covered 

in AHRQ 2021 (PNAS and tremor). Three of these studies were excluded as they had been identified and 

excluded in the AHRQ foundation review (Corti 2019, Ogunyemi 2018, and Videman 2017) (see Appendix 2 

for reasons for exclusion). The Salisbury 2016 study was identified and excluded in the 2017 Australian 

Guideline. The final study identified (Rommel 2022) was a large population registry study that looked at 

PNAS in women with antidepressant exposure compared with no antidepressant exposure during 

pregnancy (all women had been taking antidepressants prior to pregnancy). Rommel 2022 was excluded 

due to the risk of unmeasured confounding. The registry contained no data on diagnosis or disease severity, 

therefore confounding by indication could not be adjusted for (it is conceivable that individuals continuing 

antidepressants during pregnancy may have more severe symptoms than those who discontinue use). 

 
15 This drug was included in the AHRQ PICOTS. Although it was not identified in the literature searches, it would have been included in the AHRQ 

searches. 
16 Studies investigating the use of ketamine in combination with other pharmacological interventions at the delivery stage (i.e. , not for the 

treatment or prevention of mental health problems) were excluded. 
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The targeted searches did not identify any additional included studies for the outcomes of PNAS or 
tremors. 

1.3.2 Complementary interventions 

Table App. 3 Search terms and results for complementary interventions targeted search of ‘primary study set’ 

Search term/s Search results (n) Excluded (n) Potentially included (n) Final included (n) 

Hypericum, john, wort 9 9 0 0 

Ginkgo, biloba 0 0 0 0 

 

The targeted searches did not identify any additional included studies for complementary interventions. 

1.3.3 Physical interventions 

Table App. 4 Search terms and results for physical interventions targeted search of ‘primary study set’ 

Search term/s Search results (n) Excluded (n) Potentially included (n) Final included (n) 

Electroconvulsive, ECT 19 11 8 0 

Transcranial, magnetic, stimulation, TMS, tdcs 272 265 7 0 

 

The targeted searches did not identify any additional included studies for physical interventions. 
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Appendix 2 Excluded studies list 

The following studies were excluded during full text screening. 

(2020).  Lithium during pregnancy: Malformations, fetotoxicity and uncertain long-term effects. Prescrire 

International, 29(214), 97-99 

RefID: 178 

Reason for Exclusion: wrong publication type 

(2021).  SSRI antidepressants and pregnancy: Long-term neuropsychiatric disorders in exposed children? 

(continued). Prescrire International, 30(222), 16-18 

RefID: 99 

Reason for Exclusion:  wrong study type 

Alkhafajy, W. R.,Alyaseen, F. F. (2018).  The role of omega 3 supplementation on pregnancy and fetal 

outcomes. Journal of Pharmaceutical Sciences and Research, 10(7), 1646-1648 

RefID: 2774 

Reason for Exclusion: wrong study type 

Andrade, C. (2019).  Gestational exposure to benzodiazepines, 2: The risk of congenital malformations 

examined through the prism of compatibility intervals. Journal of Clinical Psychiatry, 80(5). 

RefID: 231 

Reason for Exclusion: wrong publication type 

Banu, S.,Ramakrishnan, M. (2019).  Teratogenic potential of drugs used – A systematic review to aid in 

evidence based practice and decision making. Indian Journal of Public Health Research and Development, 

10(11), 3580-3583 

RefID: 190 

Reason for Exclusion: wrong publication type 

Beex-Oosterhuis, M. M.,Samb, A.,Heerdink, E. R.,Souverein, P. C.,Van Gool, A. R.,Meyboom, R. H. B.,van 

Marum, R. J. (2020).  Safety of clozapine use during pregnancy: Analysis of international pharmacovigilance 

data. Pharmacoepidemiology and Drug Safety, 29(6), 725-735 

RefID: 2715 

Reason for Exclusion: wrong study type 

Bernstein, N.,Akram, M.,Yaniv-Bachrach, Z.,Daniyal, M. (2021).  Is it safe to consume traditional medicinal 

plants during pregnancy? Phytotherapy Research, 35(4), 1908-1924 

RefID: 66 

Reason for Exclusion:  wrong intervention purpose 

Best, K. P.,Gibson, R. A.,Yelland, L. N.,Leemaqz, S.,Gomersall, J.,Liu, G.,Makrides, M. (2020).  Effect of 

omega-3 LCPUFA supplementation on maternal fatty acid and oxylipin concentrations during pregnancy. 

Prostaglandins Leukotrienes and Essential Fatty Acids, 162 

RefID: 2618 

Reason for Exclusion: wrong outcomes 

Black, E.,Khor, K. E.,Kennedy, D.,Chutatape, A.,Sharma, S.,Vancaillie, T.,Demirkol, A. (2019).  Medication Use 

and Pain Management in Pregnancy: A Critical Review. Pain Practice. 

RefID: 229 

Reason for Exclusion: wrong study type 

Burrell-Ward, H.,Fromson, J. A.,Cooper, J. J.,de Oliveira, G.,Almeida, M. (2018).  Recommendations for the 

use of ECT in pregnancy: literature review and proposed clinical protocol. Archives of Women's Mental 
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Health, 1-8 

RefID: 277 

Reason for Exclusion: wrong study type 

Corti, S., Pileri, P., Mazzocco, M. I., Mandò, C., Moscatiello, A. F., Cattaneo, D., Cheli, S., Baldelli, S., Pogliani, 

L., Clementi, E., & Cetin, I. (2019). Neonatal outcomes in maternal depression in relation to intrauterine 

drug exposure [Article]. Frontiers in Pediatrics, 7. https://doi.org/10.3389/fped.2019.00309  

Reason for Exclusion: excluded by AHRQ 2021, ineligible comparator 

Creeley, C. E.,Denton, L. K. (2019).  Use of prescribed psychotropics during pregnancy: A systematic review 

of pregnancy, neonatal, and childhood outcomes. Brain Sciences, 9(9). 

RefID: 193 

Reason for Exclusion: wrong study type 

Dragioti, E.,Solmi, M.,Favaro, A.,Fusar-Poli, P.,Dazzan, P.,Thompson, T.,Stubbs, B.,Firth, J.,Fornaro, 

M.,Tsartsalis, D.,Carvalho, A. F.,Vieta, E.,McGuire, P.,Young, A. H.,Shin, J. I.,Correll, C. U.,Evangelou, E. 

(2019).  Association of Antidepressant Use with Adverse Health Outcomes: A Systematic Umbrella Review. 

JAMA Psychiatry, 76(12), 1241-1255 

RefID: 186 

Reason for Exclusion: wrong population (not focused on perinatal exposure) 

Edinoff, A. N.,Odisho, A. S.,Lewis, K.,Kaskas, A.,Hunt, G.,Cornett, E. M.,Kaye, A. D.,Kaye, A.,Morgan, 

J.,Barrilleaux, P. S.,Lewis, D.,Viswanath, O.,Urits, I. (2021).  Brexanolone, a GABAA Modulator, in the 

Treatment of Postpartum Depression in Adults: A Comprehensive Review. Frontiers in Psychiatry, 12 

RefID: 31 

Reason for Exclusion: wrong outcome, narrative review 
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Appendix 4 Existing and new evidence base 

4.1 Pharmacological 
New evidence identified in Evidence Review Update 

Table App. 5 New evidence – Pharmacological interventions – Foundation Review 

Ref ID Author & year Study type Population Intervention Comparator Relevant outcomes 

33 AHRQ 2021 

(High 
confidence in 
results 
[AMSTAR 2]) 

SR of harms and 
benefits 

Eligible studies: RCTs, 
CCTs, case-control 
studies, cohort 
studies with 
comparison arm 

Literature search: 
Inception to 05 June 
2020, with 
surveillance to 02 
March 2021 

Search identified 
31,846 records; 
retrieved 1,812 for 
full-text review 

Included studies: 

• Total 164 (168 

articles); 131 

studies in analysis 

(adjusted) 

• 5 RCTs +70 OBS 

reported harms 

vs. no treatment 

or placebo 

• 1 RCT + 55 OBS 

reported 

comparative 

harms 

Women who were of 
reproductive age (15-
44 years old during 
preconception [≤12 
weeks before 
pregnancy], pregnant, 
or postpartum 
[through 1 year]) with 
any mental health 
disorder (new or pre-
existing) 

Pharmacologic interventions for a mental health 
disorder: 

• 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) 

• TCAs (amitriptyline, amoxapine, desipramine, 

doxepin, imipramine, nortriptyline, protriptyline, 

and trimipramine) 

• Other antidepressants (bupropion, mirtazapine) 

• Mood stabilizers (lithium and anticonvulsants 

[valproate, carbamazepine, oxcarbazepine, 

topiramate, and lamotrigine]) 

• Antianxiety agent (benzodiazepines [alprazolam, 

clobazam, clonazepam, clorazepate, clonidine, 

chlordiazepoxide, diazepam, lorazepam, 

temazepam, and triazolam] and buspirone) 

• Other medications for a mental health disorder 

(brexanolone, gabapentin, zolpidem, eszopiclone, 

zaleplon, ramelteon, diphenhydramine, 

lisdexamfetamine, and hydroxyzine) 

• Placebo or no 

treatment  

• Other 

pharmacologic 

interventions 

(studies of any 

psychotherapy, 

combined 

pharmacotherapy 

and psychotherapy 

are eligible if they 

report a 

pharmacologic 

comparison arm) 

• Maternal harms 

o Harms specific to pregnancy and 

breastfeeding (infertility, miscarriage, 

abruption, preterm labour/ 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/SFGA or LFGA 

o Congenital anomalies 

o Perinatal complications (low APGAR, 

withdrawal, respiratory distress, 

neonatal intensive care unit time, 

persistent pulmonary hypertension) 

o Poor infant attachment/bondinga 

o Delayed social, emotional, and cognitive 

developmenta 

o Death 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CCT, controlled clinical trial; LFGA, large for gestational age; OBS, observational; RCT, randomised controlled trial; SFGA, small for gestational age; SNRI, 

serotonin and norepinephrine reuptake inhibitor; SR, systematic review; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressants. 

a Outcomes were limited to validated measures
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4.1.1 Antidepressants 

Summary of evidence in 2017 Guideline 

Table App. 6 Evidence base and recommendations in 2017 Guideline – Antidepressants 

  Location in 2017 

Guideline 

Included studies 42 observational studies representing data from 23 cohorts (all adjusted for potential 
confounders and attempted to minimise confounding by indication) 

• Almeida 2016/Bérard 2016/Boukhris 2016/Bérard 2015/Nakhai-Pour 2010/Ramos 2008, 

Petersen 2016/Ban 2014a/Ban 2012, Furu 2015/Kieler 2012, Grzeskowiak 2015/Gidaya 

2014/Hviid 2013/Kjaersgaard 2013/Pedersen 2013/Sørensen 2013, Malm 2015/Malnm 

2016/Brown 2016, Huybrechts 2014a/Huybrechts 2015, Rai 2013, Brandlistuen 2015, 

Clements 2015, Cole 2007a/Cole 2007b, Croen 2011, Djulus 2006, El Marroun 2014, 

Grzeskowiak 2012, Harrington 2014, Hayes 2012, Figueroa 2010, Johnson 2016, Kieviet 

2015, Margulis 2013, Nulman 2015, Oberlander 2006/ Oberlander 2008a/Oberlander 

2008b, Simon 2002 

Appendix to 
Technical Report 
Part D, Table AppD4-
2, AppD4.1.1.2 

Recommendation(s) EBR 9: Consider the use of SSRIs as first-line treatment for moderate to severe depression 
and/or anxiety in pregnant women. 

2017 Guideline, Part 
C and Appendix C 

 EBR 10: Use SSRIs as first-line treatment for moderate to severe depression in postnatal 
women. 

2017 Guideline, Part 
C and Appendix C 

Abbreviations: CBR, consensus-based recommendation; EBR, evidence-based recommendation. 

Key to recommendations type and strength: STRONG, CONDITIONAL, CONSENSUS 

Table App. 7 Summary of harms in 2017 Guideline – Antidepressants 

Intervention Increased/may be 

increased risk of harm 

Appears to be no 

increased risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

Location 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

Evidence Profile 

Table 

SSRIs17 Miscarriage 
 

Preterm birth 
 

PNAS 
 

PNAS (SSRI vs SNRI) 
 

PPH 
 

Respiratory distress 
 

Convulsions 
 

Major malformation 
 

Cardiac malformation 
 

Neonatal mortality 
 

IQ 
 

Behavioural problems18 
 

 Cardiac malformation 

(vs non-SSRI) 

Septal malformation 

ASD 

ADHD 

Other disorders19 

Depression 

Anxiety 

Postpartum 

haemorrhage 

Technical Report 

Part D, Table D3-2 

Paroxetine Miscarriage 
 

  Major malformation 

Cardiac malformation 

Cardiac malformation 

(vs other ADs) 

ASD 

Technical Report 

Part D, Table D3-3 

Fluoxetine Septal malformation 
 

Miscarriage 
 

 Major malformation 

Cardiac malformation 

ASD 

Technical Report 

Part D, Table D3-4 

Sertraline  Miscarriage 
 

 Major malformation 

Cardiac malformation 

ASD 

Technical Report 

Part D, Table D3-5 

Citalopram  Miscarriage 
 

 Major malformation 

Cardiac malformation 

ASD 

Technical Report 

Part D, Table D3-6 

Escitalopram    Major malformation 

Cardiac malformation 

Technical Report 

Part D, Table D3-7 

 
17 Also includes some data on SRIs (SSRIs and SNRIs) 
18 Includes internalising and externalising behaviours. 
19 Includes speech/language, scholastic and motor disorders. 
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Intervention Increased/may be 

increased risk of harm 

Appears to be no 

increased risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

Location 

Fluvoxamine  Major malformation 
 

Cardiac malformation 
 

Miscarriage 
 

 ASD Technical Report 

Part D, Table D3-8 

SNRIs/ 

venlafaxine 

Miscarriage 
 

Postpartum 

haemorrhage 
 

Major malformation 
 

 Cardiac malformation 

ASD 

ADHD 

Technical Report 

Part D, Table D3-9 

NaSSA/ 

mirtazapine 

   Major malformation 

(vs other ADs) 

Stillbirth 

(vs other ADs) 

Miscarriage 

(vs other ADs) 

Preterm birth 

(vs other ADs) 

Technical Report 

Part D, Table D3-

10 

TCAs Miscarriage 
 

Major malformation 
 

Neonatal mortality 
 

 Cardiac malformation 

ASD 

ADHD 

Technical Report 

Part D, Table D3-

11 

Bupropion    Cardiac malformation 

Cardiac malformation 

(vs other ADs) 

ADHD 

Technical Report 

Part D, Table D3-

12 

Abbreviations: AD, antidepressant; ADHD, attention deficit hyperactivity disorder; ASD, autism spectrum disorder; IQ, intelligence quotient; NaSSA, 

noradrenergic and specific serotonergic antidepressants; PNAS, poor neonatal adaptation syndrome; PPH, persistent pulmonary hypertension; 

SNRI, serotonin-noradrenalin reuptake inhibitor; SRI, selective reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor, TCA, tricyclic 

antidepressant. 

Note: All comparisons are against non-exposure, unless otherwise stated. Certainty of evidence gradings are as follows:  – high certainty; 

 – moderate certainty;  – low certainty;  – very low certainty;  – inadequate certainty. 

4.1.2 Antipsychotics 

Summary of evidence in 2017 Guideline 

Table App. 8 Evidence base and recommendations in 2017 Guideline – Antipsychotics 

  Location in 2017 Guideline 

Included studies 11 observational studies (all adjusted for potential confounders) 

• Cohen 2016, Huybrechts 2016, Petersen 2016a, Sørensen 2015, Vigod 2015, 

Habermann 2013, Källén 2013, Bodén 2012b, Johnson 2012, Lin 2010, Reis 2008 

Appendix to Technical 
Report Part D, Table 
AppD2-41 

Recommendation(s) EBR 11: Consider the use of antipsychotics for treating psychotic symptoms in pregnant 
women. 

2017 Guideline, Part C and 
Appendix C 

 CBR xxiii: Use caution when prescribing any antipsychotic to pregnant women, 
particularly for women with a propensity for weight gain and metabolic syndrome. 

2017 Guideline, Part C 

 CBR xxiv: If women commence or continue antipsychotic treatment during pregnancy, 
monitor them for excessive weight gain and the development of gestational diabetes 
and refer them for advice on weight management as required. 

2017 Guideline, Part C 

 CBR xxv: Do not initiate use of clozapine in pregnant women. 2017 Guideline, Part C 

Abbreviations: CBR, consensus-based recommendation; EBR, evidence-based recommendation. 

Key to recommendations type and strength: STRONG, CONDITIONAL, CONSENSUS 
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Table App. 9 Summary of harms in 2017 Guideline – Antipsychotics 

Intervention Increased/may be 

increased risk of harm 

Appears to be no 

increased risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

Location 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

Evidence Profile 

Table 

Any 

antipsychotics 

 Neonatal mortality 
 

Stillbirth 
 

Miscarriage 
 

Preterm birth 
 

SFGA 
 

LFGA 
 

Seizures 
 

Respiratory distress 
 

PNAS 
 

 Major malformation 

Cardiac malformation 

Neurodevelopment/ 

behavioural disorders 

Neuromotor 

performance 

Technical Report 

Part D, Table D3-14 

SGAs  Major malformation 
 

Cardiac malformation 
 

Preterm birth 
 

SFGA 
 

LFGA 
 

 Major malformations 

(vs FGAs) 

Technical Report 

Part D, Table D3-15 

Aripiprazole  Major malformation 
 

 

 Cardiac malformation Technical Report 

Part D, Table D3-17 

Risperidone Major malformation 
 

Cardiac malformation 
 

 

   Technical Report 

Part D, Table D3-23 

Ziprasidone    Major malformation 

Cardiac malformation 

Technical Report 

Part D, Table D3-24 

Olanzapine    Major malformation 

Cardiac malformation 

Miscarriage 

Technical Report 

Part D, Table D3-20 

Quetiapine Miscarriage 
 

Major malformation 
 

 Cardiac malformation Technical Report 

Part D, Table D3-22 

FGAs Preterm birth 
 

 

SFGA 
 

LFGA 
 

 Major malformation 

Cardiac malformation 

Technical Report 

Part D, Table D3-16 

Haloperidol    Major malformation Technical Report 

Part D, Table D3-19 

Perphenazine    Miscarriage Technical Report 

Part D, Table D3-21 

Zuclopenthixol    Miscarriage Technical Report 

Part D, Table D3-25 

Flupenthixol 

(long-acting) 

Miscarriage 
 

  Major malformation Technical Report 

Part D, Table D3-18 

Abbreviations: FGA, first generation antipsychotic; LFGA, large for gestational age; PNAS, poor neonatal adaptation syndrome; SFGA, small for 

gestational age; SGA, second generation antipsychotic. 

Note: All comparisons are against non-exposure, unless otherwise stated. Certainty of evidence gradings are as follows:  – high certainty; 

 – moderate certainty;  – low certainty;  – very low certainty;  – inadequate certainty. 
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4.1.3 Anticonvulsants 

Summary of evidence in 2017 Guideline 

Table App. 10 Evidence base and recommendations in 2017 Guideline – Anticonvulsants 

  Location in 2017 Guideline 

Included studies An a priori decision was made to limit the assessment of evidence for infant harms related 
to the use of anticonvulsants to SRs only. 

5 SRs (all combined raw data from observational studies; none met the higher quality 
criteria defined for antidepressants) 

• Weston 2016 (50 prospective cohort or registry studies), NICE 2015 (21 prospective 

cohort studies, 10 retrospective cohort studies, 4 retrospective case-control 

studies), Tanoshima 2015 (44 prospective cohort studies, 15 retrospective cohort 

studies), Bromley 2014 (22 prospective cohort studies, 6 other), Banach 2010 (11 

cohort studies) 

Appendix to Technical 
Report Part D, App 
D2.1.3.2, Table AppD4-55 

Recommendation(s) EBR 12: Do not prescribe sodium valproate to women of childbearing age. 2017 Guideline, Part C and 
Appendix C 

 CBR xxvi: Use great caution in prescribing anticonvulsants as mood stabilisers for 
pregnant women and seek specialist psychiatric consultation when doing so.  

2017 Guideline, Part C 

 CBR xxvii: If anticonvulsants are prescribed to a woman who is breastfeeding, arrange 
close monitoring of the infant and specialist 

2017 Guideline, Part C 

Abbreviations: CBR, consensus-based recommendation; EBR, evidence-based recommendation; NICE, National Institute for Health and Care 

Excellence; SR, systematic review. 

Key to recommendations type and strength: STRONG, CONDITIONAL, CONSENSUS 

Table App. 11 Summary of harms in 2017 Guideline – Anticonvulsants 

Intervention Increased/may be 

increased risk of harm 

Appears to be no 

increased risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

Location 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

Evidence Profile 

Table 

Sodium 

valproate 

Major malformation 
 

Major malformation 

(vs carbamazepine) 
 

Major malformation 

(vs lamotrigine) 
 

Cardiac malformation 
 

Cardiac malformation 

(vs carbamazepine) 
 

Cardiac malformation 

(vs lamotrigine) 
 

IQ 
 

IQ 

(vs carbamazepine) 
 

IQ 

(vs lamotrigine) 
 

  Neonatal mortality 

Preterm birth 

ASD 

Technical Report 

Part D, Table D3-27 

Carbamaze-

pine 

Major malformation 
 

Major malformation 

(vs lamotrigine) 
 

IQ 
 

 Cardiac malformation 

Cardiac malformation 

(vs lamotrigine) 

Neonatal mortality 

Preterm birth 

ASD 

IQ 

(vs lamotrigine) 

Technical Report 

Part D, Table D3-28 
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Intervention Increased/may be 

increased risk of harm 

Appears to be no 

increased risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

Location 

Lamotrigine    Major malformation 

Cardiac malformation 

Neonatal mortality 

Preterm birth 

ASD 

IQ 

Technical Report 

Part D, Table D3-29 

Abbreviations: ASD, autism spectrum disorder; IQ, intelligence quotient. 

Note: All comparisons are against non-exposure, unless otherwise stated. Certainty of evidence gradings are as follows:  – high certainty; 

 – moderate certainty;  – low certainty;  – very low certainty;  – inadequate certainty. 

4.1.4 Benzodiazepines or z-drugs 

Summary of evidence in 2017 Guideline 

Table App. 12 Evidence base and recommendations in 2017 Guideline – Benzodiazepines or z-drugs 

  Location in 2017 Guideline 

Included studies 2 SRs 

• NICE 2015 (18 observational studies), Enato 2011 (9 observational studies) 

9 observational studies 

• Odsbu 2015, Ban 2014b, Wikner 2011/2007, Wang 2010, Juric 2009, Oberlander 

2008a, Kjær 2007, Eros 2002, Diav-Citrin 1999 

Appendix to Technical 
Report Part D, Table 
AppD4-63, Table AppD4-
64 

Recommendation(s) CBR xxi: Consider the short-term use of benzodiazepines for treating moderate to 
severe symptoms of anxiety while awaiting onset of action of an SSRI or TCA in pregnant 
or postnatal women. 

2017 Guideline, Part C 

Abbreviations: CBR, consensus-based recommendation; EBR, evidence-based recommendation; NICE, National Institute for Health and Care 

Excellence; SR, systematic review. 

Key to recommendations type and strength: STRONG, CONDITIONAL, CONSENSUS 

Table App. 13 Summary of harms in 2017 Guideline – Benzodiazepines and z-drugs 

Intervention Increased/may be 

increased risk of harm 

Appears to be no 

increased risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

Location 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

Evidence Profile 

Table 

Benzodiaze-

pines ± z-

drugs 

Respiratory difficulty20 
 

Major malformation 
 

 Cardiac malformation 

Septal malformation 

Miscarriage 

Preterm birth 

SFGA 

Convulsions 

Language competence 

Technical Report 

Part D, Table D3-31 

 
20 Late exposure only. 
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Intervention Increased/may be 

increased risk of harm 

Appears to be no 

increased risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

Location 

Diazepam    Major malformation 

Cardiac malformation 

Technical Report 

Part D, Table D3-32 

Temazepam    Major malformation 

Cardiac malformation 

Technical Report 

Part D, Table D3-33 

Z-drugs    Major malformation 

Cardiac malformation 

Technical Report 

Part D, Table D3-34 

Zolpidem Preterm birth 
 

SFGA 
 

Respiratory difficulty 
 

 Major malformation Technical Report 

Part D, Table D3-35 

Zopiclone    Major malformation 

Cardiac malformation 

Miscarriage 

Preterm birth 

SFGA 

Technical Report 

Part D, Table D3-36 

Abbreviations: SFGA, small for gestational age. 

Note: All comparisons are against non-exposure, unless otherwise stated. Certainty of evidence gradings are as follows:  – high certainty; 

 – moderate certainty;  – low certainty;  – very low certainty;  – inadequate certainty. 

4.1.5 Lithium 

Summary of evidence in 2017 Guideline 

Table App. 14 Evidence base and recommendations in 2017 Guideline – Lithium 

  Location in 2017 Guideline 

Included studies 1 SR 

• NICE 2015 (6 observational studies) 

8 observational studies 

• Diav-Citrin 2014, Källén 2013, Reis 2008, Troyer 1993, Jacobson 1992, Czeizel 

1990, Källén 1983, Schou 1976 

Appendix to Technical 
Report Part D, 
TableAppD4-78, Table 
AppD4-79  

Recommendation(s) CBR xxviii: If lithium is prescribed to pregnant women, ensure that maternal blood 
levels are closely monitored and that there is specialist psychiatric consultation. 

2017 Guideline, Part C 

 CBR xxix: Where possible, avoid the use of lithium in women who are breastfeeding.  2017 Guideline, Part C 

Abbreviations: CBR, consensus-based recommendation; EBR, evidence-based recommendation; NICE, National Institute for Health and Care 

Excellence; SR, systematic review. 

Key to recommendations type and strength: STRONG, CONDITIONAL, CONSENSUS 

Table App. 15 Summary of harms in 2017 Guideline – Lithium 

Intervention Increased/may be 

increased risk of harm 

Appears to be no 

increased risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

Location 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

Evidence Profile 

Table 

Lithium Cardiac malformation 
 

Miscarriage 
 

Neonatal mortality 
 

  Major malformation 

Septal malformation 

Ebstein’s anomaly 

Stillbirth 

Preterm birth 

Technical Report 

Part D, Table D3-38 

Note: All comparisons are against non-exposure, unless otherwise stated.  

Certainty of evidence gradings are as follows:  – high certainty;  – moderate certainty;  – low certainty;  – very 

low certainty;  – inadequate certainty 
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4.2 Complementary 

4.2.1 Omega-3 fatty acids 

Summary of evidence in 2017 Guideline 

Table App. 16 Evidence base and recommendations in 2017 Guideline – Omega-3 fatty acids 

  Location in 2017 Guideline 

Included studies 3 SRs 

• Kar 2016 (9 RCTs), Saccone 2016b (3 RCTs), Gould 2013 (11 RCTs) 

Technical Report Part D, 
D3.2.1 

Recommendation(s) EBR 8: Advise women that omega-3 fatty acid supplementation does not appear to 
improve depression symptoms but is not harmful to the fetus or infant when taken 
during pregnancy or while breastfeeding. 

2017 Guideline, Part C and 
Appendix C 

Abbreviations: CBR, consensus-based recommendation; EBR, evidence-based recommendation; RCT, randomised controlled trial; SR, systematic 

review. 

Key to recommendations type and strength: STRONG, CONDITIONAL, CONSENSUS 

Table App. 17 Summary of harms in 2017 Guideline – Omega-3 fatty acids 

Intervention Increased/may be 

increased risk of harm 

Appears to be no 

increased risk of harm 

Decreased/may be 

decreased risk of harm 

Uncertain 

Location 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

Evidence Profile 

Table 

Omega-3 

fatty acids 

 Cognitive development 

< 2 years and 5-12 years 

/ 

Motor development 

(any time) 
 

Language development 

(< 5 years) 

/ 

Preterm birth 
 

SFGA 
 

Neonatal mortality 
 

Cognitive development 

(2-5 years) 
 

 Technical Report 

Part D, Table D3-40 

Abbreviations: SFGA, small for gestational age. 

Note: All comparisons are against non-exposure, unless otherwise stated. Certainty of evidence gradings are as follows:  – high certainty; 

 – moderate certainty;  – low certainty;  – very low certainty;  – inadequate certainty.
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New evidence identified in Evidence Review Update 

Table App. 18 New evidence – Omega-3 fatty acids 

Ref ID Author & year 

[Rating]21 

Study type Population Intervention Comparator Relevant outcomes 

  Systematic reviews     

1 Firouzabadi 2022 
(“umbrella 
review”) 

[Low confidence in 
results] 

28 SRMAs22 (672 RCTs)23 

One SRMA was selected per outcome per 
population (pregnancy, lactation, infancy), 
based on largest number of RCTs 

Eligible studies: SRMAs of RCTs 

Literature search: inception to November 2020 

Pregnant or 
lactating women or 
infants (<2 years 
old) 

Supplementation 
with long chain 
omega-3 fatty 
acids including 
EPA and/or DHA 

Control group, 
not defined 

Preterm delivery, infant death, stillbirth, IUGR, Bayley Scales of Infant 
Development (mental development index), intelligence quotient, 
language development24, psychomotor development24 

26 Nevins 2021 
(informed 
Scientific Report of 
the 2020 Dietary 
Guidelines 
Advisory 
Committee, US) 

[Moderate 
confidence] 

SR – included 33 articles from 15 RCTs25 and 1 
prospective cohort study 

Eligible studies: RCTs, non-randomised 
controlled trials, cohort studies, nested case-
control studies 

Literature search: 1980 to February 2020 

Pregnant or 
lactating women, 
and women up to 6 
mo before 
pregnancy 

Children (aged birth 
to 18 yr) of 
participating 
mothers  

Exposure to, 
including intake 
of, omega-3 
fatty acids, 
including multi-
nutrient 
supplements 

Different levels of 
exposure to 
omega-3 fatty 
acid supplements 

Child neurodevelopment – cognitive, language/ communication, 
movement/ physical, social-emotional development, ADD/ADHD, ASD, 
anxiety, depression 

248 Middleton 2018 
(Cochrane Review - 
update) 

[High confidence] 

SR – included 374 reports of 70 RCTs26 
(including 6 RCTs from the original review) 
with 19,927 women; 61 RCTs included in MA 

Eligible studies: RCTs 

Literature search: previous search to August 
2018 

Pregnant women, 
regardless of their 
risk of pre-
eclampsia, preterm 
birth or IUGR 

Supplementation 
with omega-3 
fatty acids, 
omega enriched 
food and/or 
dietary advice 

Placebo, no 
omega-3 fatty 
acids, alternative 
omega-3 doses or 
types (e.g., DHA 
vs. EPA) 

Pregnancy – preterm birth, prolonged gestation (>42 wks) 

Mothers27 – haemorrhage, miscarriage 

Babies – stillbirth, neonatal death, perinatal death, low birthweight, 
SFGA/IUGR, neonatal convulsion, respiratory distress syndrome 

Longer term infant/child follow-up – mental and emotional health, 
behaviour, neurological/ neurosensory and developmental outcomes 

Abbreviations: ADD, attention deficit disorder; ADHD, attention-deficit/hyperactivity disorder; ASD, autism spectrum disorder; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; IUGR, intrauterine growth restriction; 

MA, meta-analysis; mo, month; RCT, randomised controlled trial; SFGA, small for gestational age; SR, systematic review; SRMA, systematic review and meta-analysis; US, United States; wk, week; yr, year. 

 
21 Refer to Appendix 5 for AMSTAR 2 assessments. 
22 Does not include Nevins 2021 or Middleton 2018. 
23 It is not clear whether this refers to unique RCTs. 
24 No mention of whether outcome was measured using a validated instrument. 
25 Include 2 RCTs published in 2019 that were not captured in Middleton 2018 Cochrane Review. 
26 Of note, many of the recent RCTs focused on specific populations (e.g., diabetic pregnant women). 
27 Maternal outcomes also included depression during pregnancy based on tool thresholds (Carlson 2013, Su 2008, Vaz 2017) and scores (Kavlani 2014, Su 2008, Freeman 2008, Rees 2008, Keenan 2014), and anxiety during 

pregnancy (Carlson 2013). The Vaz 2017 RCT was excluded during screening for efficacy of prevention interventions because patients with EPDS ≥9 were enrolled (median EPDS 10 at baseline) and the population is likely to 
include at risk patients plus some with depression. 
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4.2.2 St John’s wort 

Summary of evidence in 2017 Guideline 

Table App. 19 Evidence base and recommendations in 2017 Guideline – St John’s wort 

  Location in 2017 Guideline 

Included studies 2 observational studies 

• Kolding 2015, Moretti 2009 

Appendix to Technical Report Part D, Table 
AppD4-99 

Recommendation(s) CBR xix: Advise pregnant women that the evidence on potential harms to the fetus from St John’s Wort is limited and uncertain  
and that use of this treatment during pregnancy is not recommended. 

2017 Guideline, Part C 

Abbreviations: CBR, consensus-based recommendation; EBR, evidence-based recommendation. 

Key to recommendations type and strength: STRONG, CONDITIONAL, CONSENSUS 

Table App. 20 Summary of harms in 2017 Guideline –St John’s wort 

Intervention Increased/may be increased risk of 

harm 

Appears to be no increased risk of 

harm 

Decreased/may be decreased risk of 

harm 

Uncertain 

Location 

 Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

Certainty of evidence 

Outcome 

 

Evidence Profile Table 

St John’s wort    Major malformation 

Major malformation 

(vs ADs) 

Preterm birth 

Preterm birth 

(vs ADs) 

Technical Report Part D, Table 
D3-42 

Abbreviations: AD, antidepressant. 

Note: All comparisons are against non-exposure, unless otherwise stated. Certainty of evidence gradings are as follows:  – high certainty;  – moderate certainty;  – low certainty;  – very low 

certainty;  – inadequate certainty. 

New evidence identified in Evidence Review Update 

Table App. 21 New evidence – St John’s wort 

Ref ID Author & year Study type Population Intervention Comparator Relevant outcomes 

  Systematic reviews     

- None identified      

  Primary studies     

- None identified      
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4.2.3 Ginkgo biloba 

Summary of evidence in 2017 Guideline 

Table App. 22 Evidence base and recommendations in 2017 Guideline – Ginkgo biloba 

  Location in 2017 Guideline 

Included studies No SRs or individual comparative studies were identified that assessed the effect of perinatal exposure to Ginkgo biloba on fetal, infant 
or child harms. 

Technical Report Part D, D3.2.3 

Recommendation(s) CBR xx: Advise pregnant women that potential harms to the fetus from Ginkgo biloba have not been researched, and that use of this 
treatment during pregnancy is not recommended. 

2017 Guideline, Part C 

Abbreviations: CBR, consensus-based recommendation; EBR, evidence-based recommendation. 

Key to recommendations type and strength: STRONG, CONDITIONAL, CONSENSUS 

New evidence identified in Evidence Review Update 

Table App. 23 New evidence – Ginkgo biloba 

Ref ID Author & year Study type Population Intervention Comparator Relevant outcomes 

  Systematic reviews     

- None identified      

  Primary studies     

- None identified      

 

4.3 Physical 

4.3.1 Electroconvulsive therapy (ECT) 

Summary of evidence in 2017 Guideline 

Table App. 24 Evidence base and recommendations in 2017 Guideline – Electroconvulsive therapy (ECT) 

  Location in 2017 Guideline 

Included studies 1 observational study 

• Babu 2013 

Appendix to Technical Report Part D, Table 
AppD4-104 
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  Location in 2017 Guideline 

 There was no higher certainty evidence regarding the effect of antenatal exposure to ECT on infant harms. One pooled analysis of 
case reports concluded that ECT should be a “last resort” treatment (Leiknes 2015) while three narrative reviews of largely case 
reports concluded that the risk of adverse harms to the fetus were low (Calaway 2016, Pompili 2014, Anderson 2009). 

There was no higher certainty evidence regarding the effect of postnatal exposure to ECT on infant harms. One small prospective 
comparative study (without adjustment for potential confounding) suggests that breastfeeding following postpartum ECT does not 
result in adverse effect to the infant (Babu 2013). 

Technical Report Part D, Table D3-43 

Evidence Statement There is insufficient evidence available to make an Evidence Statement regarding the effect of antenatal or postnatal exposur e to 
ECT on fetal or infant harms. 

Technical Report Part D, Table D3-43 

Recommendation(s) CBR xxxii: Consider ECT when a postnatal woman with severe depression has not responded to one or more trials of 
antidepressants of adequate dose and duration. 

2017 Guideline, Part C 

 CBR xxxiii: Consider ECT as first-line treatment for postnatal women with severe depression especially where there is a high risk of 
suicide or high level of distress; when food or fluid intake is poor; and in the presence of psychotic or melancholic symptoms.  

2017 Guideline, Part C 

Abbreviations: CBR, consensus-based recommendation; EBR, evidence-based recommendation; ECT, electroconvulsive therapy. 

Key to recommendations type and strength: STRONG, CONDITIONAL, CONSENSUS 

New evidence identified in Evidence Review Update 

Table App. 25 New evidence – Electroconvulsive therapy (ECT) 

Ref ID Author & year Study type Population Intervention Comparator Relevant outcomes 

  Systematic reviews     

241 Coshal 2019 (narrative 
“overview”) 

5 SRs (Calaway 1016, Leiknes 2015, Pompili 2014, Miller 1994; 
Anderson 2009) – “lack of cohort studies and RCTs” 

Eligible studies: “Review articles” including primary studies of 
any design 

Literature search: Jan 2015 to Mar 2017 

“Pregnancy” ECT Not defined “Safety”, includes data on 
vaginal bleeding, premature 
birth, fetal spasms, 
developmental delay, fetal 
deaths miscarriage 

  Primary studies     

- None identified      

Abbreviations: ECT, electroconvulsive therapy; RCT, randomised controlled trial; SR, systematic review. 
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4.3.2 Transcranial magnetic stimulation (TMS) 

Summary of evidence in 2017 Guideline 

Table App. 26 Evidence base and recommendations in 2017 Guideline – Transcranial magnetic stimulation (TMS) 

  Location in 2017 Guideline 

Included studies 1 observational study from Turkey without a concurrent control group28 

• Eryilmaz 2015 (N=44) 

Appendix to Technical Report Part D, Table 
AppD4-105 

 There was no higher certainty evidence regarding the effect of antenatal exposure to TMS on infant harms. One prospective cohort 
study with a non-concurrent untreated, depressed control group that did not sufficiently adjust for potential confounding showed 
no difference in infant adverse events or developmental delay at a mean of 32 months using the ADSI (Eryilmaz 2015). 

Technical Report Part D, Table D3-44 

Evidence Statement There is insufficient evidence available to make an Evidence Statement regarding the effect of antenatal or postnatal exposur e to 
TMS on infant harms. 

 

Recommendation(s) No recommendations made N/A 

Abbreviations: ADSI, Ankara Developmental Screening Inventory; TMS, transcranial magnetic stimulation.  

New evidence identified in Evidence Review Update 

Table App. 27 New evidence – Transcranial magnetic stimulation (TMS) 

Ref ID Author & year 

[Rating]29 

Study type Population Intervention Comparator Relevant outcomes 

  Systematic reviews     

N/A Lee 2021 

[Low confidence 
in results] 

11 studies: 2 RCTs30, 4 NRS, 5 case studies 

Eligible studies: RCTs, NRS through to case studies 

Literature search: To September 2020 

Pregnancy and baby 
blues, postpartum 
psychosis or MDD from 
pregnancy to 1 yr after 
childbirth 

TMS or rTMS Not specified Safety – preterm birth, birth 
outcomes (“healthy”) 

144 Konstantinou 
2020 

[Low confidence 
in results] 

21 studies: 2 RCTs (1 rTMS31, 1 tDCS), 4 
uncontrolled studies, 3 case series, 12 case reports 

Eligible studies: Any study design 

Literature search: 1990 to June 2019 

Pregnant women (of any 
gestational age) 
diagnosed with MDD 

Non-invasive neurostimulation 
treatment (rTMS, tDCS, tACS, 
TNS, tVNS) 

Not specified Safety – side effects 

 
28 An RCT was identified in the search for efficacy of TMS (Myczkowski 2012) but no relevant harms outcomes were reported. 
29 Refer to Appendix 5 for AMSTAR 2 assessments. 
30 Kim 2019 and Myczkowski 2012 
31 Kim 2019 
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Ref ID Author & year 

[Rating]29 

Study type Population Intervention Comparator Relevant outcomes 

196 Cole 2019 

[Low confidence 
in results] 

12 studies32: 1 RCT33, 3 NRS, 3 case series, 5 case 
studies 

Eligible studies: “studies, case reports and articles” 

Literature search: 2008 to January 2019 

Women with depression 
in the peripartum period 

rTMS Not specified Safety – side effects/adverse 
events (including preterm births, 
cardiac malformation, persistent 
pulmonary hypertension, cognitive 
or motor development, language 
development) 

  Primary studies     

2584 Kim 2019 RCT 

N=26 

Pregnant women at 14-
34 weeks' gestation with 
DSM-IV (SCID-I) diagnosis 
of MDD, HAM-D ≥18 and 
CGI-S ≥3 

TMS, 20 daily sessions (15 
minutes each, 5 days per week) 
administered at 1 Hz as a single 
train of 900 pulses per session at 
100% motor threshold) 

N=14 

Sham control (eSham system 
used to replicate facial 
twitching and noise generated 
by TMS, with very low 
electrical stimulation 2-7 mA) 

N=12 

Delivery and infant outcomes – 
preterm birth 

Abbreviations: CGI-S, Clinical Global Impression Scale-Severity; DSM, Diagnostic and Statistical Manual; HAM-D, Hamilton Depression Rating Scale; Hz, Hertz; MDD, major depressive disorder; NRS, non-randomised study; RCT, 

randomised controlled trial; rTMS, repetitive transcranial magnetic stimulation; SCID, Structured Clinical Interview for DSM Disorders; SR, systematic review; tACS, transcranial alternating current stimulation; tDCS, 

transcranial direct current stimulation; TDS, transcranial direct current stimulation; TMS, transcranial magnetic stimulation; TNS, trigeminal nerve stimulation; tVNS, transcutaneous vagus nerve stimulation; yr, year.  

 

Note: The Harms Expert Subcommittee agreed that the Kim 2019 RCT was not powered appropriately to draw any definitive conclusions. 

 
32 1 RCT (Myczkowski 2012) and 1 open-label NRS (Garcia 2010) were excluded because TMS treatment was administered to some women outside the peripartum window.  
33 Kim 2019 
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Appendix 5 Risk of bias 

5.1 Pharmacological 

Table App. 28 AMSTAR 2 assessment of foundation review (AHRQ 2021) for harms of pharmacological 
interventions 

# AMSTAR 2 question Answer 

1 Did the research questions and inclusion criteria for the review include the components of PICO? Yes  

2 
Did the report of the review contain an explicit statement that the review methods were established prior to 
the conduct of the review and did the report justify any significant deviations from the protocol? 

Yes 

3 Did the review authors explain their selection of the study designs for inclusion in the review? Yes 

4 Did the review authors use a comprehensive literature search strategy? Yes 

5 Did the review authors perform study selection in duplicate? Yes 

6 Did the review authors perform data extraction in duplicate? Yes 

7 Did the review authors provide a list of excluded studies and justify the exclusions? Yes 

8 Did the review authors describe the included studies in adequate detail? Yes 

9 
Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies 
that were included in the review? 

Yes  

10 Did the review authors report on the sources of funding for the studies included in the review? Yes 

11 
If meta-analysis was performed, did the review authors use appropriate methods for statistical combination 
of results? 

Yes 

12 
If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual 
studies on the results of the meta-analysis or other evidence synthesis? 

Yes 

13 
Did the review authors account for RoB in primary studies when interpreting/discussing the results of the 
review? 

Yes 

14 
Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed 
in the results of the review? 

Yes 

15 
If they performed quantitative synthesis did the review authors carry out an adequate investigation of 
publication bias (small study bias) and discuss its likely impact on the results of the review? 

Yes  

16 
Did the review authors report any potential sources of conflict of interest, including any funding they received 
for conducting the review? 

Yes 

 Overall confidence in the results of the review HIGH 

 

5.2 Complementary 

Table App. 29 AMSTAR 2 assessment of Firouzabadi 2022 for harms of Omega-3 fatty acids 

# AMSTAR 2 question Answer 

1 Did the research questions and inclusion criteria for the review include the components of PICO? Yes  

2 
Did the report of the review contain an explicit statement that the review methods were established prior to the 
conduct of the review and did the report justify any significant deviations from the protocol? 

Yes 

3 Did the review authors explain their selection of the study designs for inclusion in the review? Yes 

4 Did the review authors use a comprehensive literature search strategy? Partial Yes 

5 Did the review authors perform study selection in duplicate? No 

6 Did the review authors perform data extraction in duplicate? Yes 

7 Did the review authors provide a list of excluded studies and justify the exclusions? Partial Yes 

8 Did the review authors describe the included studies in adequate detail? Yes 

9 
Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that were 
included in the review? 

Yes 

10 Did the review authors report on the sources of funding for the studies included in the review? No 

11 
If meta-analysis was performed, did the review authors use appropriate methods for statistical combination of 
results? 

Yes 

12 
If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies on the 
results of the meta-analysis or other evidence synthesis? Yes  

13 Did the review authors account for RoB in primary studies when interpreting/discussing the results of the review? Yes 
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# AMSTAR 2 question Answer 

14 
Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in the 
results of the review? 

No 

15 
If they performed quantitative synthesis did the review authors carry out an adequate investigation of publication bias 
(small study bias) and discuss its likely impact on the results of the review? 

Yes 

16 
Did the review authors report any potential sources of conflict of interest, including any funding they received for 
conducting the review? 

Yes 

 Overall confidence in the results of the review LOW 

 

Table App. 30 AMSTAR 2 assessment of Middleton 2018 for harms of Omega-3 fatty acids 
# AMSTAR 2 question Answer 

1 Did the research questions and inclusion criteria for the review include the components of PICO? Yes 

2 
Did the report of the review contain an explicit statement that the review methods were established prior to 
the conduct of the review and did the report justify any significant deviations from the protocol? 

Yes 

3 Did the review authors explain their selection of the study designs for inclusion in the review? No 

4 Did the review authors use a comprehensive literature search strategy? Yes 

5 Did the review authors perform study selection in duplicate? Yes 

6 Did the review authors perform data extraction in duplicate? Yes 

7 Did the review authors provide a list of excluded studies and justify the exclusions? Yes 

8 Did the review authors describe the included studies in adequate detail? Yes 

9 
Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies 
that were included in the review? 

Yes 

10 Did the review authors report on the sources of funding for the studies included in the review? Yes 

11 
If meta-analysis was performed, did the review authors use appropriate methods for statistical combination 
of results? 

Yes 

12 
If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual 
studies on the results of the meta-analysis or other evidence synthesis? 

Yes 

13 
Did the review authors account for RoB in primary studies when interpreting/discussing the results of the 
review? 

Yes 

14 
Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed 
in the results of the review? 

Yes 

15 
If they performed quantitative synthesis did the review authors carry out an adequate investigation of 
publication bias (small study bias) and discuss its likely impact on the results of the review? 

Yes 

16 
Did the review authors report any potential sources of conflict of interest, including any funding they received 
for conducting the review? 

Yes 

 Overall confidence in the results of the review HIGH 

 

Table App. 31 AMSTAR 2 assessment of Nevins 2021 for harms of Omega-3 fatty acids 
# AMSTAR 2 question Answer 

1 Did the research questions and inclusion criteria for the review include the components of PICO? Yes 

2 
Did the report of the review contain an explicit statement that the review methods were established prior to 
the conduct of the review and did the report justify any significant deviations from the protocol? 

Yes 

3 Did the review authors explain their selection of the study designs for inclusion in the review? Yes 

4 Did the review authors use a comprehensive literature search strategy? Partial Yes 

5 Did the review authors perform study selection in duplicate? Yes  

6 Did the review authors perform data extraction in duplicate? Yes 

7 Did the review authors provide a list of excluded studies and justify the exclusions? Yes 

8 Did the review authors describe the included studies in adequate detail? Yes 

9 
Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies 
that were included in the review? 

Yes 

10 Did the review authors report on the sources of funding for the studies included in the review? No 

11 
If meta-analysis was performed, did the review authors use appropriate methods for statistical combination 
of results? 

No meta-analysis 
conducted 

12 
If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual 
studies on the results of the meta-analysis or other evidence synthesis? 

No meta-analysis 
conducted 
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# AMSTAR 2 question Answer 

13 
Did the review authors account for RoB in primary studies when interpreting/discussing the results of the 
review? 

Yes  

14 
Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed 
in the results of the review? 

Yes 

15 
If they performed quantitative synthesis did the review authors carry out an adequate investigation of 
publication bias (small study bias) and discuss its likely impact on the results of the review? 

No meta-analysis 
conducted 

16 
Did the review authors report any potential sources of conflict of interest, including any funding they received 
for conducting the review? 

Yes 

 Overall confidence in the results of the review MODERATE 

 

5.3 Physical 

Table App. 32 AMSTAR 2 assessment of Cole 2019 for harms of rTMS 

# AMSTAR 2 question Answer 

1 Did the research questions and inclusion criteria for the review include the components of PICO? Yes 

2 
Did the report of the review contain an explicit statement that the review methods were established prior to 
the conduct of the review and did the report justify any significant deviations from the protocol? 

Yes 

3 Did the review authors explain their selection of the study designs for inclusion in the review? Yes 

4 Did the review authors use a comprehensive literature search strategy? Partial Yes 

5 Did the review authors perform study selection in duplicate? Yes 

6 Did the review authors perform data extraction in duplicate? Yes 

7 Did the review authors provide a list of excluded studies and justify the exclusions? Yes 

8 Did the review authors describe the included studies in adequate detail? Yes 

9 
Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies 
that were included in the review? 

Yes 

10 Did the review authors report on the sources of funding for the studies included in the review? No 

11 
If meta-analysis was performed, did the review authors use appropriate methods for statistical combination 
of results? 

No meta-analysis 
conducted 

12 
If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual 
studies on the results of the meta-analysis or other evidence synthesis? 

No meta-analysis 
conducted 

13 
Did the review authors account for RoB in primary studies when interpreting/discussing the results of the 
review? 

No 

14 
Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed 
in the results of the review? 

Yes 

15 
If they performed quantitative synthesis did the review authors carry out an adequate investigation of 
publication bias (small study bias) and discuss its likely impact on the results of the review? 

No meta-analysis 
conducted 

16 
Did the review authors report any potential sources of conflict of interest, including any funding they received 
for conducting the review? 

Yes 

 Overall confidence in the results of the review LOW 

 

Table App. 33 AMSTAR 2 assessment of Konstantinou 2020 for harms of rTMS 

# AMSTAR 2 question Answer 

1 Did the research questions and inclusion criteria for the review include the components of PICO? Yes 

2 
Did the report of the review contain an explicit statement that the review methods were established prior to 
the conduct of the review and did the report justify any significant deviations from the protocol? 

Yes 

3 Did the review authors explain their selection of the study designs for inclusion in the review? No 

4 Did the review authors use a comprehensive literature search strategy? Partial Yes 

5 Did the review authors perform study selection in duplicate? No 

6 Did the review authors perform data extraction in duplicate? Yes 

7 Did the review authors provide a list of excluded studies and justify the exclusions? No 

8 Did the review authors describe the included studies in adequate detail? Yes 

9 
Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies 
that were included in the review? 

Yes 
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# AMSTAR 2 question Answer 

10 Did the review authors report on the sources of funding for the studies included in the review? No 

11 
If meta-analysis was performed, did the review authors use appropriate methods for statistical combination 
of results? 

No meta-analysis 
conducted 

12 
If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual 
studies on the results of the meta-analysis or other evidence synthesis? 

No meta-analysis 
conducted 

13 
Did the review authors account for RoB in primary studies when interpreting/discussing the results of the 
review? 

No 

14 
Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed 
in the results of the review? 

Yes 

15 
If they performed quantitative synthesis did the review authors carry out an adequate investigation of 
publication bias (small study bias) and discuss its likely impact on the results of the review? 

No meta-analysis 
conducted 

16 
Did the review authors report any potential sources of conflict of interest, including any funding they received 
for conducting the review? 

Yes 

 Overall confidence in the results of the review LOW 

 

Table App. 34 AMSTAR 2 assessment of Lee 2021 for harms of rTMS 
# AMSTAR 2 question Answer 

1 Did the research questions and inclusion criteria for the review include the components of PICO? Yes 

2 
Did the report of the review contain an explicit statement that the review methods were established prior to 
the conduct of the review and did the report justify any significant deviations from the protocol? 

Yes 

3 Did the review authors explain their selection of the study designs for inclusion in the review? Yes 

4 Did the review authors use a comprehensive literature search strategy? Partial Yes 

5 Did the review authors perform study selection in duplicate? Yes 

6 Did the review authors perform data extraction in duplicate? No 

7 Did the review authors provide a list of excluded studies and justify the exclusions? Yes 

8 Did the review authors describe the included studies in adequate detail? Yes 

9 
Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies 
that were included in the review? 

Yes 

10 Did the review authors report on the sources of funding for the studies included in the review? No 

11 
If meta-analysis was performed, did the review authors use appropriate methods for statistical combination 
of results? 

No 

12 
If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual 
studies on the results of the meta-analysis or other evidence synthesis? 

No 

13 
Did the review authors account for RoB in primary studies when interpreting/discussing the results of the 
review? 

Yes 

14 
Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed 
in the results of the review? 

Yes 

15 
If they performed quantitative synthesis did the review authors carry out an adequate investigation of 
publication bias (small study bias) and discuss its likely impact on the results of the review? 

Yes 

16 
Did the review authors report any potential sources of conflict of interest, including any funding they received 
for conducting the review? 

Yes 

 Overall confidence in the results of the review LOW 
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Appendix 6 Evidence summaries 

6.1 Pharmacological 

6.1.1 Antidepressants 

Table App. 35 Strength of evidence for harms: SSRIs versus no exposure 

Population Intervention  Outcome Incidence or Mean Effect by arm Results Study Design and 

Sample Size 

Factors that affect the 

Strength of Evidence 

Overall 

Evidence 

Strength  

AHRQ 

CER 2021 

location 

Maternal harms         

Mood or anxiety disorder SSRI current 

(exposure during 

delivery)  

Postpartum 

haemorrhage 

503/12,710 (3.96%) vs. 

1,896/69,044 (2.75%) 

ARR, 1.47 (95% CI, 1.33 to 

1.62)  

1 cohort, 

n=81,754 

Moderate study 

limitations, precise, 

consistency unknown 

Low for harms 

for current 

exposure with 

SSRIs 

Table 9, 

p27 row 

2 

Mood or anxiety disorder SSRI recent (exposure 

within 1 month 

before delivery)  

Postpartum 

haemorrhage 

196/6,096 (3.2%) vs. 

1,896/69,044 (2.75%) 

ARR, 1.19 (95% CI, 1.03 to 

1.38) 

1 cohort, 75,140 Moderate study 

limitations, precise, 

consistency unknown 

Low for harms 

for recent 

exposure with 

SSRIs 

Table 9, 

p27 (row 

3) 

Mood or anxiety disorder Citalopram current Postpartum 

haemorrhage 

36/891 (4%) vs. 1,896/69,044 

(2.75%) 

ARR, 1.48 (95% CI, 1.07 to 

2.04) 

1 cohort, 

N=69,935 

Moderate study 

limitations, precise, 

consistency unknown 

Low for harms 

with citalopram 

Table 9, 

p27 (row 

4) 

Mood or anxiety disorder Escitalopram current Postpartum 

haemorrhage 

43/1,022 (4.21%) vs. 

1,896/69,044 (2.75%) 

ARR, 1. 56 (95% CI, 1.16 to 

2.09) 

1 cohort, 

n=70,006  

Moderate study 

limitations, precise, 

consistency unknown 

Low for harms 

with 

escitalopram 

Table 9, 

p28 (row 

1)  

Women with diagnosis 

code for mood or anxiety 

disorder 1-5 months 

prior to delivery 

Fluoxetine current (at 

delivery) 

Postpartum 

haemorrhage  

Current: 137/3,322 (4.1%) 

Unexposed: 1,896/69,044 (2.8%) 

ARR, current vs. 

unexposed: 

1.51 (95% CI, 1.27 to 1.79) 

1 cohort, 

N=72,366 

Moderate study 

limitations, precise, 

consistency unknown 

Low for harms 

with fluoxetine 

Table B-

22, pB-48 

(row 3) 

Mood or anxiety disorder  Paroxetine current (at 

delivery)  

Postpartum 

haemorrhage  

77/2,055 (3.75%) vs. 

1,896/69,044 (2.75%) 

ARR, 1.39 (95% CI, 1.09 to 

1.71) 

1 cohort, N= 

71,099 

Moderate study 

limitations, precise, 

consistency unknown 

Low for harms 

with paroxetine 

Table 9, 

p28 (row 

2)  

Mood or anxiety disorder  Sertraline current (at 

delivery)  

Postpartum 

haemorrhage  

162/4,526 (3.58%) vs. 

1,896/69,044 (2.75%) 

ARR, 1.31 (95% CI, 1.12 to 

1.54) 

1 cohort, N= 

73,570 

Moderate study 

limitations, precise, 

consistency unknown 

Low for harms 

with sertraline 

Table 9, 

p28 (row 

3)  

Mood or anxiety disorder Sertraline recent (<1 

month before 

delivery)  

Postpartum 

haemorrhage 

78/2,226 (3.50%) vs. 

1,896/69,044 (2.75%) 

ARR, 1.27 (95 % CI, 1.01 to 

1.59) 

1 cohort, N= 

71,270 

Moderate study 

limitations, precise, 

consistency unknown 

Low for harms 

with sertraline 

Table 9, 

p28 (row 

4)  
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Population Intervention  Outcome Incidence or Mean Effect by arm Results Study Design and 

Sample Size 

Factors that affect the 

Strength of Evidence 

Overall 

Evidence 

Strength  

AHRQ 

CER 2021 

location 

Mood disorder or anxiety 

or bupropion- exposed 

women 

Current trazodone 

exposure in pregnancy 

vs. unexposed women 

with mood disorder or 

anxiety 

Postpartum 

haemorrhage 

NR ARR, 1.85 

(95% CI, 0.90 

to 3.80) 

1 cohort, 

n=69,183 

Moderate study 

limitations, imprecise 

(wide CIs), consistency 

unknown 

Insufficient Table B-

29, pB-61 

(row 1)  

Mood disorder or anxiety 

or bupropion- exposed 

women 

Recent trazodone 

exposure in pregnancy 

vs. unexposed women 

with mood 

disorder or anxiety 

Postpartum 

haemorrhage 

NR ARR, 2.01 

(95% CI, 0.77 

to 5.24) 

1 cohort, 

n=69,117 

Moderate study 

limitations, imprecise 

(wide CIs), consistency 

unknown 

Insufficient Table B-

29, pB-61 

(row 2)  

Mood disorder or anxiety 

or bupropion- exposed 

women 

Past trazodone 

exposure in pregnancy 

vs. unexposed women 

with mood disorder or 

anxiety 

Postpartum 

haemorrhage 

NR ARR, 0.61 

(95% CI, 0.23 

to 1.67) 

1 cohort, 

n=69,270 

Moderate study 

limitations, imprecise 

(wide CIs), consistency 

unknown 

Insufficient Table B-

29, pB-61 

(row 3)  

Evidence Statement: 

Maternal use of SSRIs (as a class, citalopram, escitalopram, fluoxetine, paroxetine, sertraline) at the time of delivery may be associated with an increased risk of postpartum haemorrhage (low certainty evidence); the risk 

of residual confounding remains because the study was not able to control for confounding factors of inadequate diet, the use of tobacco,  and severity of disorder. 

Maternal use of SSRIs (as a class, sertraline) up to one month before delivery may be associated with an increased risk of postpartum haemorrhage (low certainty evidence); the risk of residual confounding remains 

because the study was not able to control for confounding factors of inadequate diet, the use of tobacco, and severity of disorder. 

Due to the inadequate certainty of the evidence, any association between maternal use of trazodone and postpartum haemorrhage, is uncertain. 

Malformations         

History of depression or 

anxiety or current or past 

SSRI- exposed women 

Exposed to SSRIs in 

pregnancy vs. 

unexposed women 

with history of 

depression, anxiety or 

prior exposure 

Major 

congenital 

anomalies 

279/2,327 (12.0%) vs. 

1,650/14,847 (11.1%); 204/7,683 

(2.7%) vs, 380/13,432 (2.8%); 

208/4,183 (5.0%) vs. 36/806 

(4.5%) 

Adjusted prevalence ratio: 

1.07 (95% CI, 0.93 to 1.22); 

AOR, 0.93 (95% CI, 0.78 to 

1.11); adjusted effect NR in 

one study, p=0.9 

3 cohorts, 

n=43,299 

High study limitations 

(all risk-of-bias studies), 

imprecise (wide CIs), 

consistent 

Insufficient Table 12, 

p41 (row 

3)  

Pregnant women with 

diagnosis of depression 

only or depression and or 

anxiety, or exposed to 

antidepressants 

Maternal exposure to 

citalopram vs. no 

exposure anxiety 

and/or depression 

Major 

congenital 

anomalies 

NR/1946 vs. 666/23,833 (2.8%) in 

one study, NR in second 

AOR, 1.36 (95% CI, 1.08 to 

1.73); OR, 0.97 (95% CI, 

0.71 to 1.31) 

2 cohort studies; 

n>25,779 

High study limitations 

(high risk of bias), 

imprecise (CIs 

suggestive of both 

benefits and harms in 

one study), inconsistent 

Insufficient Table 12, 

p42 (row 

1)  

Depression Escitalopram 

exposure in first 

trimester vs. 

unexposed women 

with depression 

Major 

congenital 

anomalies 

7/333 (2.1%) vs. 380/13,432 

(2.83%) 

AOR, 0.77 (95% CI, 0.36 to 

1.66) 

1 cohort, 

n=13,765 

Serious study 

limitations (high risk of 

bias), imprecision (wide 

CIs spanning the null), 

consistency 

unknown 

Insufficient Table B-

21, pB-47 

(row 5) & 

Fig 2, p57 
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Population Intervention  Outcome Incidence or Mean Effect by arm Results Study Design and 

Sample Size 

Factors that affect the 

Strength of Evidence 

Overall 

Evidence 

Strength  

AHRQ 

CER 2021 

location 

Pregnant women: Cohort 

1: depression and/or 

anxiety diagnosis and 

exposure to 

antidepressants in the 

year before pregnancy; 

Cohort 2: depression 

diagnosis from the year 

before conception 

through the first trimester 

Fluoxetine exposure 

in the first trimester 

vs. unexposed 

Major 

congenital 

anomalies 

NR/191 vs. 1,650/14,847 (11.1%); 

241/3,189 (7.6%) vs. 380/13,432 

(2.8%) 

AOR, 0.80 (95% CI, 0.49 to 

1.31); 

AOR, 0.85 (95% CI, 0.66 to 

1.09) 

2 cohorts: 

N=15,038; 

N=27,022 

High study limitations 

(both high risk of bias), 

imprecise (wide CIs); 

consistent 

Insufficient Table 12, 

p42 (row 

2)  

Depression/ anxiety or 

fluvoxamine- exposed 

women 

Fluvoxamine 

exposure in 

preconception or 

pregnancy vs. 

unexposed women 

with depression or 

anxiety 

Major 

congenital 

anomalies 

NR AOR, 0.63, 95% CI, (0.23 to 

1.77) 

1 cohort, NR High study limitations 

(high risk of bias), likely 

imprecise, consistency 

unknown 

Insufficient Table B-

23, pB-51 

(row 1) 

Women with depression 

or anxiety in the year 

before pregnancy 

Paroxetine in 1st 

trimester vs. not 

exposed in 1st 

trimester 

Major 

congenital 

anomalies 

168/1,132 (14.8%) vs. 

1,650/14,847 (11.1%) 

Paroxetine exposed: 37 cases, 375 

controls. No antidepressant: 94 

cases, 1134 controls 

36/1,200 (3.0%) vs. 380/13,432 

(2.8%) 

34AOR, 1.24 (95% CI, 0.99 

to 1.55; 99% CI, 0.79 to 

1.66) 

AOR, 1.27 (95% CI, 0.78 to 

2.06) 

AOR 1.01 (95% CI, 0.71 to 

1.44) 

2 cohorts, 1 case-

control, N≥33,119 

(N from two 

studies; third 

study may be a 

subset of one 

study 

High study limitations 

(two high risk-of-bias 

studies), imprecise, 

consistent 

Insufficient Table 12, 

p42 (row 

3)  

Women with depression 

or anxiety in the year 

before pregnancy 

Sertraline in 1st 

trimester vs. not 

exposed in 1st 

trimester 

Major 

congenital 

anomalies 

NR/365 vs. 1650/14,847 (11.1%) 

45/366 

(12.31099%) vs.1,651/14,868 

(11.1%) from one study with 

potentially overlapping 

participants) 25/757 (3.3%) vs. 

380/13,432 (2.8%) 

34AOR, 1.09 (95% CI, 0.80 

to 1.50) 

(ARR, 1.11 (95%CI 0.81 to 

1.52) from potentially 

overlapping citation 

AOR, 1.17 (95% CI, 0.78 to 

1.77) 

2 cohorts, 

N>32,676 

(potential overlap 

of participants in 

two publications) 

High study limitations 

(two high risk-of- bias 

studies), consistent 

Insufficient Table 12, 

p43 (row 

1)  

 
34 results not pooled because two publications potentially draw from the same population 
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Population Intervention  Outcome Incidence or Mean Effect by arm Results Study Design and 

Sample Size 

Factors that affect the 

Strength of Evidence 

Overall 

Evidence 

Strength  

AHRQ 

CER 2021 

location 

Depressed or exposed to 

SSRIs in pregnancy 

Exposed to SSRIs vs. 

unexposed to SSRIs 

during pregnancy with 

depression or 

unexposed to SSRIs in 

early pregnancy 

Cardiac 

anomalies 

68/7683 (0.9%) vs. 112/13,432 

(0.8%); NR in second study; 466 

cases/341 controls vs. 149 

cases/125 controls 

Pooled OR, 1.07 (95% CI, 

0.97 to 1.20), I2: 0%  

AOR, 1.06 (95% CI, 0.93 to 

1.22) 

AOR, 1.04 (95% CI, 0.76 to 

1.41) 

AOR, 1.14 (95% CI, 0.87 to 

1.51) 

2 cohorts, 1 case 

control, 

N>22,196 (N=NR 

in one study) 

High study limitations (2 

high risk-of-bias 

studies) imprecise (wide 

CIs), consistent 

Insufficient Table 12, 

p47 (row 

2)  

Pregnant women with 

diagnosis of depression 

only or depression and or 

anxiety, or exposed to 

antidepressants 

Maternal exposure to 

citalopram vs. no 

exposure or 

unexposed to SSRIs in 

early pregnancy 

Cardiac 

congenital 

anomalies 

NR in two studies; 50 cases/39 

controls vs. 149 cases/125 

controls 

Pooled OR, 1.09 (95% CI, 

0.82 to 1.46), I2: 0% AOR, 

1.15 (95% CI, 0.69 to 1.92) 

AOR, 1.02 (95% CI, 0.61 to 

1.70) 

AOR, 1.11 (95% CI, 0.68 to 

1.83) 

2 cohort studies, 1 

case control, 

N>363 (N=NR in 

two studies) 

High study limitations 

(high risk of bias), 

imprecision (wide CIs), 

consistent 

Insufficient Table 12, 

p44 (row 

1)  

Depression or 

antidepressant exposed 

women 

Escitalopram 

exposure during early 

pregnancy vs. 

unexposed women 

with depression or 

unexposed to SSRIs in 

early pregnancy 

Cardiac 

anomalies 

3/333 (0.9%) vs. 112/13,432 

(0.83%); 43 cases/35 controls vs. 

149 cases/125 controls 

AOR, 1.09 (95% CI, 0.34 to 

3.50) 

AOR, 1.16 (95% CI, 0.69 to 

1.97) 

1 cohort, 

n=13,765, 1 case-

control, n=352 

Serious study limitations 

(high risk of bias), 

imprecision (wide CIs 

spanning the null), 

consistency unknown 

Insufficient Table 12, 

p44 (row 

2)  

Pregnant women: Cohort 

1: depression and/or 

anxiety diagnosis and 

antidepressant exposure 

in 12 months before 

pregnancy. Cohort 2: 

depression diagnosis from 

year before conception 

through 1st trimester. 

Cohort 3: timing of 

depression diagnosis NR 

Fluoxetine exposure 

in the first trimester 

vs. unexposed 

Cardiac 

anomalies 

NR/191 vs. NR/14,847; 66/3,189 

(2.1%) vs. 112/13,432 (0.8%) 

84/8,664 (1.0%) vs. 

1,497/180,564 (0.8%) 

Pooled OR, 0.94, (95% CI, 

0.65 to 1.37), I2: 41.9%  

AOR, 0.42 (95% CI, 0.10 to 

1.73) 

AOR, 0.79 (95% CI, 0.49 to 

1.26) 

Propensity-score AOR, 1.14 

(95% CI, 0.90 to 1.44) 

3 cohorts: 

N=15,038, 

N=16,621 

N=189,228 

High study limitations 

(all high risk-of-bias 

studies), imprecise 

(wide CIs), inconsistent 

Insufficient Table 12, 

p48 (row 

1)  
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Population Intervention  Outcome Incidence or Mean Effect by arm Results Study Design and 

Sample Size 

Factors that affect the 

Strength of Evidence 

Overall 

Evidence 

Strength  

AHRQ 

CER 2021 

location 

Women with depression 

or anxiety in the year prior 

to pregnancy or exposure 

to antidepressants outside 

of early pregnancy 

Paroxetine in first 

trimester vs. 

unexposed 

Cardiac 

anomalies 

NR/1132 vs. NR/14,847 

17/1200 (1.4%) vs. 112/13,432 

(0.8% 

93/11,126 vs. NR/180,564 

69 cases/43 controls vs. 149 

cases/125 controls 

Pooled AOR, 1.26, 95% CI, 

0.96 to 1.65, I2: 58%35 

AOR, 1.45 (95% CI, 1.12-

1.88; 99% CI, 0.87 to 2.03) 

AOR, 1.67 (95% CI, 1.00 to 

2.80, p=0.051) 

Propensity score AOR, 0.94 

(95% CI, 0.73 to 1.21) 

AOR, 1.27 (95% CI, 0.8 to 2) 

3 cohorts, 1 case- 

control, 

N=222,505 

High study limitations (3 

studies), imprecision 

(wide CIs), inconsistent 

Insufficient Table 12, 

p46 (row 

1)  

Women with depression 

or anxiety in the year prior 

to pregnancy 

Sertraline in 1st 

trimester vs. 

unexposed 

Cardiac 

anomaly 

NR in one study: NR/365 vs. 

NR/14,84736 

9/757 (1.0%) vs. NR/13,432; 

93/11,126 (0.8%) vs. 

1,479/180,564 (0.8%) 

156 cases/129 controls vs. 149 

cases /125 controls 

Pooled AOR, 1.08 (95% CI, 

0.91 to 1.28), I2: 0%  

AOR, 1.14 (95% CI, 0.60 to 

2.15)37 

AOR, 1.39 (95% CI, 0.70 to 

2.74) 

Propensity score AOR, 1.09 

(95% CI, 0.88 to 1.34, 

p=0.051) 

AOR, 0.97 (95% CI, 0.69 to 

1.37) 

3 cohorts, 1 case-

control, 5 

publications, 

N>250,577 

(potential overlap 

in two 

publications) 

High risk of bias (3 

studies), imprecise 

(wide CIs), consistent 

Insufficient Table 12, 

p45 (row 

1)  

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of SSRIs during pregnancy and major congenital anomalies, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of citalopram, escitalopram, fluoxetine, paroxetine or sertraline during the 1st trimester of pregnancy and major congenital 

anomalies, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of fluvoxamine in preconception or during pregnancy and major congenital anomalies, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of SSRIs in early pregnancy or during pregnancy and cardiac anomalies, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of citalopram in early pregnancy and cardiac congenital anomalies, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of escitalopram, fluoxetine, paroxetine or sertraline in early pregnancy or the 1st trimester and cardiac anomalies, is uncertain. 

 
35 high heterogeneity potentially explained by clinical (differences in the definition of cardiac anomaly) and statistical heterogeneity (differences in direction of effect) 
36 results from publication with overlapping data: 10/366 (2.7%) vs. 344/14,868 (2.3%) 
37 results from one publication potentially overlapping data with study included in meta- analysis is also consistent, with ARR, 1.16 (95% CI, 0.62 to 2.19) 



Technical Report Part D: Harms of treatment and prevention interventions 

Mental health care in the perinatal period: Australian clinical practice guideline – Evidence Review Update  Page | 76 

Population Intervention  Outcome Incidence or Mean Effect by arm Results Study Design and 

Sample Size 

Factors that affect the 

Strength of Evidence 

Overall 

Evidence 

Strength  

AHRQ 

CER 2021 

location 

Pregnancy and birth outcomes        

Depressed or anxious 

women 

SSRI exposure in 

pregnancy vs. 

unexposed women 

with depression 

Perinatal 

mortality 

57/10312 (0.6%) vs. 20/3,647 

(0.6%) 

ARR, 1.2 (99% CI, 0.6 to 2.3) 1 cohort, 

n=13,959 

High study limitations , 

imprecise (wide CIs), 

consistency unknown 

Insufficient Table B-

19, pB-34 

(row 2)  

Depressed women SSRI exposure in 

pregnancy vs. 

unexposed women 

with depression 

Miscarriage 93/938 (9.9%) vs. 720/8,877 

(8.1%); 1,539/10,312 (14.9) vs. 

442/3647 (12.1%) 

ARR, 1.2, (95% CI, 0.94 to 

1.5) and 1.4 (99% CI, 1.2 to 

1.7) 

2 cohorts, 

n=23,774 

Moderate study 

limitations (one high 

risk-of-bias study) 

imprecise, consistent 

Insufficient Table 11, 

p38 (row 

3)  

Depressed, psychiatric 

disorders, or discontinued 

SSRIs during pregnancy 

exposed to SSRIs 

SSRI exposure during 

pregnancy vs. no 

exposure (exposure 

prior to pregnancy or 

depressed or with 

psychiatric disorder) 

Preterm birth 741/15,729 (4.7%) vs. 515/9,652; 

(5.3%); 17/192 (8.8%) vs. 

415/5,710 (7.3%); 55/221 

(24.9%) vs. 185/1,566 (11.8%); 

3/37 (8.11%) vs. 3/19 (15.79%) 

N=NR for two publications 

Overall, 5 of 6 studies do 

not report increased risks 

with SSRIs. Prevalence, 

AOR, ARRs range from 

0.84 to 2.68 with CIs 

spanning the null in 2 of 4 

studies38 

6 cohorts; 

N>33,666 N= NR 

in one study) 

High study limitations 

(5 high risk-of-bias 

studies), mostly 

consistent, imprecise 

(wide CIs in some 

studies) 

Insufficient Table 12, 

p40 (row 

1)  

History of mental health 

disorder or depression or 

SSRI-exposed women 

SSRI exposure in 

pregnancy vs. 

unexposed women 

with depression or 

mental health 

disorder 

Small for 

gestational 

age 

Varies across studies from 2.5% 

to 17.4% in the treatment arm, 

and 2.5% to 14.7% in the control 

arm 

Five of 6 studies report 

nonsignificant results 

(adjusted prevalence 

ratios, ARR, AOR, 

difference in incidence) 

with CIs spanning the null39 

5 cohort studies, 

1 case-control, n 

varies by 

trimester, 

n=43,185 

High study limitations (4 

of 6 high risk-of-bias 

studies), imprecise 

(wide CIs), mostly 

consistent 

Insufficient Table 12, 

p41 (row 

1)  

Use of antidepressants 

before or during 

pregnancy or psychiatric 

illness 

SSRI exposure during 

pregnancy vs. SSRI 

exposure just before 

but not during 

pregnancy or 

psychiatric illness with 

no exposure 

Low birth 

weight 

42/221 (19.0%) vs. 150/1,566 

(9.6%); 

NR in one study; 4/36 (11.11%) 

vs. 3/19 (15.79%) 

Adjusted prevalence ratio: 

1.1 (95% CI, 0.9 to 1.3) 

AOR, 2.26 (95% CI, 1.31 to 

3.91)  

NR, p=0.613 

3 cohorts, 

N>1,842, N=NR in 

one study 

High study limitations 

(high risk of bias), 

imprecise (wide CIs), 

inconsistent 

Insufficient Table 12, 

p41 (row 

2)  

Depressed SSRI exposure during 

pregnancy vs. 

unexposed during 

pregnancy 

Primary 

persistent 

pulmonary 

hypertension  

94/54,281 (0.2%) vs. 

669/567,118 (0.1%) 

AOR, 1.28 (95% CI, 1.01 to 

1.70) AOR, when not 

restricted to full term or by 

outcome40 

1 cohort, 

n=621,399 

Moderate study 

limitations precise, 

consistency unknown, 

adjusting for 

confounding increased 

the odds 

Low for harms 

with SSRIs 

Table 10, 

p34 (row 

1)  

 
38 one study reported higher odds in the SSRI group, the other reported lower odds in the SSRI group; difference in incidence: 0.007 (95% CI, -0.018 to 0.034); NR, p = 0.948 
39 one study reported AOR of 1.68 (95% CI, 1.03 to 2.74); ARR varies by trimester of exposure from 0.7 to 1.4, 95% CI spans the null 
40 persistent pulmonary hypertension rather than primary persistent pulmonary hypertension: 1.08 (95% CI, 0.92 to 1.27) 
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Population Intervention  Outcome Incidence or Mean Effect by arm Results Study Design and 

Sample Size 

Factors that affect the 

Strength of Evidence 

Overall 

Evidence 

Strength  

AHRQ 

CER 2021 

location 

History of mental health 

disorder or depression or 

SSRI-exposed women 

SSRI exposure in 

pregnancy vs. 

unexposed women 

with depression or 

mental health 

disorder 

Respiratory 

conditions 

(including 

respiratory 

distress, 

reported in one 

study only) 

Ranges from 4.3% to 4.9% in the 

treatment arm and 3.1% to 3.2 in 

the control arm; NR in study that 

reported respiratory distress. 

All three studies reported 

increased risk. Adjusted 

prevalence ratios and AOR, 

range from 1.37 to 1.4 

(these data do not relate 

to respiratory distress) 

3 cohort studies, 

n>33,186 (N=NR in 

the study that 

reported 

respiratory 

distress) 

High study limitations 

(2 of 3 are high risk-of-

bias studies, precise, 

wide CIs), consistent 

Low for harms 

with SSRIs 

Table 10, 

p33 (row 

3)  

Exposed to SSRIs during 

pregnancy or unexposed 

with previous exposure or 

depressed 

SSRI exposure during 

pregnancy vs. 

unexposed depressed 

or exposed before but 

not during pregnancy 

Neonatal 

convulsions 

9/2, 664 (0.3%) vs. 7/5,141 

(0.1%); NR in one study 

Adjusted prevalence ratio: 

2.28 (95% CI, 0.87 to 5.97) 

Difference in incidence: 

0.00077 (95% CI, -0.001 to 

0.0036)  p value 0.3 

2 cohort studies, 

n>7,805 (N NR in 

one study) 

High study limitations 

(1 of 2 studies are high 

risk of bias) imprecise, 

consistent 

Insufficient Table 12, 

p40 (row 

2)  

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of SSRIs during pregnancy and neonatal mortality, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of SSRIs during pregnancy and miscarriage, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of SSRIs during pregnancy and preterm birth, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of SSRIs during pregnancy and small for  gestational age newborn, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of SSRIs during pregnancy and low birth weight newborn, is uncertain. 

Maternal use of SSRIs during pregnancy may be associated with an increased risk of primary persistent pulmonary hypertension of the newborn (without cardiac malformation or lung hypoplasia in full-term deliveries) 

compared with women with untreated depression during pregnancy (low certainty evidence); the absolute risk increase is small (33 more cases per 100,000 persons). 

Due to the inadequate certainty of the evidence, any association between maternal use of SSRIs during pregnancy and neonatal convulsions, is uncertain. 

Neurodevelopmental outcomes        

Exposed to SSRIs during 

pregnancy or unexposed 

with a psychiatric 

diagnosis 

Exposed to SSRIs 

during pregnancy vs. 

unexposed with a 

psychiatric diagnosis 

Autism 

spectrum 

disorder 

88/15,729 (0.6%) vs. 79/9,651 

(0.8%)63 

AHR: 0.88 (95% CI, 0.65 to 

1.2) p=0.428 

1 cohort, 

n=25,380 

Moderate study 

limitations, imprecise 

(wide CIs), consistency 

unknown 

Insufficient Table B-

19, pB-40 

(row 4)  

Pregnant with or without 

a known psychiatric 

condition 

Citalopram exposure 

vs. no maternal 

exposure to any 

antidepressant but 

with a known 

psychiatric condition 

Autism 

spectrum 

disorder  

46/1064 (4.3%) vs. 291/12325 

(2.4%) 

AOR, 1.75 (95% CI, 1.25 to 

2.45) 

1 cohort , 

n=13,389 

Moderate study 

limitations, precise, 

consistency unknown 

Low for harms 

with citalopram 

Table 10, 

p34 (row 

3)  

Pregnant women: Any 

lifetime depression or 

anxiety diagnosis 

Fluoxetine during 

pregnancy vs. 

unexposed women 

Autism 

spectrum 

disorder 

8/327 (2.1%) vs. 282/14,805 

(1.9%); 16/453 (3.5%) vs. 

353/12,325 (2.9%) 

By 7- or 8-year follow-up 

ARR, 1.08 (0 95% CI, 0.53 

to 2.21); 

4-year or more follow-up: 

AOR, 1.42 (95% CI, 0.84 to 

2.39) 

2 cohorts: 

N=15,132;  

N=12,778 

(potential overlap 

of participants in 

the publications) 

Moderate study 

limitations, imprecise 

(wide CIs); consistent 

Insufficient Table 12, 

p50 (row 

2)  
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Population Intervention  Outcome Incidence or Mean Effect by arm Results Study Design and 

Sample Size 

Factors that affect the 

Strength of Evidence 

Overall 

Evidence 

Strength  

AHRQ 

CER 2021 

location 

Women with current or 

past mental health 

disorder 

Paroxetine vs. 

unexposed to 

antidepressants during 

pregnancy 

Autism 

spectrum 

disorder 

5/264 (1.9%) vs. 353/12,325 

(2.9%) 

3/108 (2.8%) vs. 282/14,805 

(1.9%) 

ARR, 0.61 (95% CI, 0.25 to 

1.49) 

ARR, 1.21 (95% CI, 0.38 to 

3.8)41 

2 cohorts, 

N>35,218 

(potential overlap 

of participants in 

the publications) 

Moderate study 

limitations, imprecise 

(wide CIs), consistency 

unknown (potential 

overlap of participants) 

Insufficient Table 12, 

p51 (row 

1)  

Women with current or 

past mental health 

disorder 

Sertraline vs. 

unexposed to 

antidepressants during 

pregnancy 

Autism 

spectrum 

disorder 

31/912 (3.4%) vs. 353/12,325 

(2.9%) 

16/672 (2.4%) vs. 282/14,805 

(1.9%) 

AOR, 1.45 (95% CI, 0.98 to 

2.16) 

ARR, 1.17, (95% CI, 0.99 to 

2.32)42 

2 cohorts, 

N>15,47728,714 

(potential overlap 

of participants in 

the publications) 

Moderate study 

limitations, imprecise 

(wide CIs), some 

consistency 

Insufficient Table 12, 

p52 (row 

1)  

Exposed to SSRIs during 

pregnancy or unexposed 

with a psychiatric 

diagnosis 

Exposed to SSRIs 

during pregnancy vs. 

unexposed with a 

psychiatric diagnosis 

ADHD 160/15,729 (1.0%) vs. 137/9,651 

(1.4%) 

AHR: 0.98 (95% CI, 0.77 to 

1.24) p=0.847 

1 cohort, 

n=25,380 

Moderate study 

limitations, imprecise 

(wide CIs), consistency 

unknown 

Insufficient Table B-

19, pB-40 

(row 5) 

Depressed or anxious or 

exposed to SSRIs in 

pregnancy 

Exposed to SSRIs vs. 

unexposed during 

pregnancy with 

depression or anxiety 

Infant and 

child 

behaviour and 

development 

Varies by measure43 Results vary by specific 

outcome, but the majority 

of outcomes are not 

statistically significant; 

exceptions include 1 

subscale measure for CBCL 

and NEPSY-II, and 3 of 13 

NNNS subscale measures; 

studies with significant 

findings did not adjust for 

multiple comparisons 

4 cohorts, 

N=4,410 

High study limitations (3 

of 4 are high risk of 

bias, imprecise, 

consistency unknown 

(single measures of 

outcomes not repeated 

in multiple studies) 

Insufficient Table 12, 

p50 (row 

1)  

Exposed to SSRIs during 

pregnancy or unexposed 

with a psychiatric 

diagnosis 

SSRIs exposure during 

pregnancy vs. 

unexposed with a 

psychiatric diagnosis 

Depression 60/15,729 (0.4%) vs. 30/9,651 

(0.3%) 

AHR, 1.78 (95% CI, 1.12 to 

2.82) p=0.015 

1 cohort, 

n=25,380 

Moderate study 

limitations, precise, 

consistency unknown 

Low for harms 

with SSRIs 

Table 10, 

p34 (row 

2)  

 
41 results adjusting for the number of mental health disorders show attenuating risks of autism spectrum disorder ≥1 mental health disorder: ARR, 1.36 (95% CI, 0.51 to 3.64) ≥2 mental health disorders: ARR, 1.02 (95% CI, 0.38 

to 2.78) ≥3 mental health disorders: ARR, 0.74 (95% CI, 0.27 

to 2.04 
42 results adjusting for the number of mental health disorders show attenuating risks of autism spectrum disorder ≥1 mental health disorder: ARR, 1.32 (95% CI, 0.86 to 2.24) ≥2 mental health disorders: ARR, 0.99 (95% CI, 0.63 

to 1.55) ≥3 mental health disorders: ARR, 0.71 (95% CI, 0.43 to 1.17) 
43 measures include CBCL [including subscales], Behaviour Rating Inventory of Executive Function— Preschool version (BRIEF-P), Snijders-Oomen Niet-verbale intelligentie Test- Revisie (SON-R 2 1/2-7), NEPSY-II, NICU network 

neurobehavioral (NNNS [including subscales])— Attention scores, Mental Development Index (MDI), Provisional Diagnostic Instrument (PDI), Behavioral Rating Scale (BRS)  
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Population Intervention  Outcome Incidence or Mean Effect by arm Results Study Design and 

Sample Size 

Factors that affect the 

Strength of Evidence 

Overall 

Evidence 

Strength  

AHRQ 

CER 2021 

location 

Exposed to SSRIs during 

pregnancy or unexposed 

with a psychiatric 

diagnosis 

Exposed to SSRIs 

during pregnancy vs. 

unexposed with a 

psychiatric diagnosis 

Anxiety 65/ 15,729 (0.4%) vs. 39/9,651 

(0.4%) 

AHR: 1.3 (95% CI, 0.84 to 

2.01) p=0.234 

1 cohort, 

n=25,380 

Moderate study 

limitations, imprecise 

(wide CIs), consistency 

unknown 

Insufficient Table B-

19, pB-41 

(row 1) 

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of SSRIs (fluoxetine, paroxetine, sertraline) during pregnancy and autism spectrum disorder, is uncertain. 

Maternal use of citalopram during pregnancy may be associated with an increased risk of autism spectrum disorder in the child compared with unexposed women with a known mental health disorder (low certainty 

evidence); residual confounding could potentially explain this effect. 

Due to the inadequate certainty of the evidence, any association between maternal use of SSRIs during pregnancy and ADHD in the child, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of SSRIs during pregnancy and infant and child behaviour and development (various measures) 44, is uncertain. 

Maternal use of SSRIs during pregnancy in women with a psychiatric diagnosis may be associated with an increased risk of depression in the child compared with no treatment (low certainty evidence); the study did not 

control for depression severity and the direction of effect is unclear. 

Due to the inadequate certainty of the evidence, any association between maternal use of SSRIs during pregnancy and anxiety in the child, is uncertain. 

Source: AHRQ Comparative Effectiveness Review (CER) 2021, with minor modifications for clarity of presentation and the addition of Evidence Statements. 

Abbreviations: AHR, adjusted hazard ratio; AOR, adjusted odds ratio; ARR, adjusted risk ratio; BRIEF-P, Behaviour Rating Inventory of Executive Function – Preschool version; CBCL, childhood behavior checklist; CI, confidence 

interval; N/n, number; NEPSY-II, Developmental NEuroPSYchological Assessment-II; NNNS, NICU Network Neurobehavioral Scale subscale measures; NR, not reported; OR, odds ratio; SON-R, Snijders-Oomen Niet-verbale 

intelligentie Test-Revisie; SSRI, selective serotonin reuptake inhibitor; vs., versus. 

 
44 measures include CBCL [including subscales], Behaviour Rating Inventory of Executive Function— Preschool version (BRIEF-P), Snijders-Oomen Niet-verbale intelligentie Test- Revisie (SON-R 2 1/2-7), NEPSY-II, NICU network 

neurobehavioral (NNNS [including subscales])— Attention scores, Mental Development Index (MDI), Provisional Diagnostic Instrument (PDI), Behavioral Rating Scale (BRS)  
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Table App. 36 Strength of evidence for harms: SNRIs versus no exposure 

Population Intervention  Outcome Incidence or Mean 

Effect by arm 

Results Study Design and 

Sample Size 

Factors that 

affect the 

Strength of 

Evidence 

Overall Evidence 

Strength  

AHRQ CER 

2021 

location 

Maternal harms         

Pregnant women with mood 

or anxiety disorders 

SNRI exposure at 

time of delivery  

Postpartum 

haemorrhage 

35/702 (5.0%) vs. 

1,896/69,044 (2.75%) 

ARR, 1.90 (1.37 to 

2.63) 

1 cohort, N=69,746 Moderate study 

limitations, 

precise, 

consistency 

unknown 

Low for harms 

with SNRIs 

Table 9, 

p28 (row 5)  

Pregnant women with mood 

or anxiety disorders 

Venlafaxine exposure 

at time of delivery 

Postpartum 

haemorrhage 

46/763 (6.0%) vs. 

1,896/69,044 (2.75%) 

ARR, 2.24 (1.69 to 

2.97) 

1 cohort, N=69,807 Moderate study 

limitations, 

precise, 

consistency 

unknown 

Low for harms 

with venlafaxine 

Table 9, 

p28 (row 6)  

Evidence Statement: 

Maternal use of SNRIs (as a class, venlafaxine) at the time of delivery may be associated with an increased risk of postpartum haemorrhage (low certainty evidence); the risk of residual confounding remains because the 

study was not able to control for confounding factors of inadequate diet, the use of tobacco, and severity of disorder. 

Malformations         

Pregnant women: depression 

and/or anxiety diagnosis and 

exposure to antidepressants 

in the 12 months before 

pregnancy 

SNRI exposure in the 

first trimester vs. 

unexposed 

Major congenital 

anomaly 

91/738 (12.3%) vs. 

1,650/14,847 (11.1%) 

Through 11 years post- 

delivery: AOR, 1.10 

(0.87 to 1.38) 

1 cohort: N=15,585 High study 

limitations (high 

risk of bias) 

imprecise (wide 

CIs); consistency 

unknown 

Insufficient Table B-27, 

pB-64 (row 

5) 

Women with depression or 

anxiety before pregnancy or 

exposure to antidepressants 

outside of early pregnancy or 

duloxetine in the first 

trimester vs. discontinuation 

of duloxetine before the first 

trimester 

Venlafaxine; SNRI; 

exposure in the first 

trimester vs. 

unexposed; 

Duloxetine, exposure 

in the first trimester 

Cardiac anomalies SNRI: 69/1,497 (4.6%) 

vs. 1,497/180,564 

(0.8%); 59 cases/27 

controls vs. 149 

cases/125 controls 

Venlafaxine: NR/738 

vs. NR/14,847; 47 

cases/21 controls vs. 

149 cases/125 

controls 

Duloxetine: 59/2,532 

(2.33%) vs. 43/2,456 

(1.75%) 

SNRI Propensity score 

AOR, 1.20 (0.91 to 1.57) 

AOR, 1.14 (95% CI, 0.44 

to 3.01) 

Venlafaxine AOR, 0.80 

(0.47 to 1.38) 

AOR, 1.91 (95% CI, 1.05 

to 3.45) SNRIs 

Duloxetine ARR, 1.41 

(95% CI, 0.92 to 2.17) 

3 cohorts, 1 case 

control: N=202,994 

High study 

limitations (high 

risk of bias), 

imprecise (wide 

CIs), inconsistent 

Insufficient Table 12, 

p48 (row 2)  

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of SNRIs (as a class) during the 1st trimester of pregnancy and major congenital anomalies, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of venlafaxine or duloxetine during the 1st trimester of pregnancy and cardiac anomalies, is uncertain. 
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Population Intervention  Outcome Incidence or Mean 

Effect by arm 

Results Study Design and 

Sample Size 

Factors that 

affect the 

Strength of 

Evidence 

Overall Evidence 

Strength  

AHRQ CER 

2021 

location 

Pregnancy and birth outcomes        

Pregnant women: SNRI 

exposure or depression 

diagnosis in past 4 years 

SNRI exposure in 1st 

trimester vs. 

unexposed to any 

antidepressant   

Miscarriage 20/90 (22%) vs. 

720/7,034 (10%); 

results corrected for 

induced abortions: 

20/137 (15%) vs. 

720/8,877 (8.1%) 

ARR, 2.1 (95% CI, 1.4 

to 3.0); corrected for 

induced abortions 

ARR, 1.7 (95% CI, 1.2 

to 2.6) 

1 cohort, n=7,134, 

corrected for induced 

abortion, n=9,014 

Moderate study 

limitations, 

precise, 

consistency 

unknown 

Low for harms 

with SNRIs 

Table 9, 

p29 (row 5)  

Pregnant women with a 

psychiatric disorder diagnosis, 

used AD ≥30 days in prior year 

Venlafaxine during 

2nd trimester vs. 

unexposed 

Small for gestational 

age 

NA, case- control ARR, 2.55 (1.04 to 6.27) 1 case-control: N=755 Moderate study 

limitations, 

imprecise (few 

events, wide CIs); 

consistency 

unknown 

Insufficient Table B-27, 

pB-64 (row 

4) 

Evidence Statement: 

Maternal use of SNRIs (as a class) during the 1st trimester of pregnancy may be associated with an increased risk of miscarriage (low certainty evidence). 

Due to the inadequate certainty of the evidence, any association between maternal use of venlafaxine during the 2nd trimester of pregnancy and small for gestational age neonate, is uncertain. 

Neurodevelopmental outcomes        

Pregnant women: Any lifetime 

psychiatric disorders 

Duloxetine during 

pregnancy vs. 

unexposed women 

Autism spectrum 

disorder 

NR/52 (NR%) vs. 

control ≥1 psychiatric 

disorder: NR/24,285 

(NR%); control ≥2 

psychiatric disorders 

NR/5,839 (NR%); 

control ≥3 psychiatric 

disorders NR/5,839 

(NR%) 

Results not presented 

for any comparison 

Duloxetine and control 

≥1 psychiatric 

disorder: N=24,337; 

duloxetine and control 

≥2 psychiatric 

disorders: N=5,891; 

duloxetine and control 

≥3 psychiatric 

disorders: N=1946 

Moderate study 

limitations, no 

result estimates 

Insufficient Table B-27, 

pB-66 (row 

1) 

Pregnant women: Any lifetime 

depression or anxiety 

diagnosis 

Venlafaxine during 

pregnancy vs. 

unexposed women 

Autism spectrum 

disorder 

4/195 (2.1%) vs. 

282/14,805 (1.9%);  

11/213 (5.1%) vs. 

353/12,325 (2.9%) 

By 7- or 8-year follow-

up ARR, 0.74 (0.32 to 

1.72); 4-year or more 

follow-up: AOR, 1.81 

(0.89 to 3.71)45 

2 cohorts: N=27,538 Moderate study 

limitations, 

imprecise (wide 

CIs); inconsistent 

Insufficient Table 12, 

p53 (row 1)  

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of venlafaxine or duloxetine during pregnancy and autism spectrum disorder in the child, is uncertain. 

Source: AHRQ Comparative Effectiveness Review (CER) 2021, with minor modifications for clarity of presentation and the addition of Evidence Statements. 

Abbreviations: AOR, adjusted odds ratio; ARR, adjusted risk ratio; CI, confidence interval; NA, not available; N/n, number; NR, not reported; OR, odds ratio; SNRI, serotonin-norepinephrine reuptake inhibitor; vs., versus.  

 
45 ≥1 mental health disorder: ARR, 1.36 (95% CI, 0.61 to 3.04)  ≥2 mental health disorders: ARR, 1.01 (95% CI, 0.44 to 2.29)  ≥3 mental health disorders: ARR, 0.74 (95% CI, 0.32 to 1.72) 
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Table App. 37 Strength of evidence for harms: TCAs versus no exposure 

Population Intervention  Outcome Incidence or Mean 

Effect by arm 

Results Study Design and 

Sample Size 

Factors that 

affect the 

Strength of 

Evidence 

Overall Evidence 

Strength  

AHRQ CER 

2021 

location 

Maternal harms         

Mood or anxiety disorder 

during pregnancy or exposed 

to amitriptyline 

Current amitriptyline 

exposure (at 

delivery), or 

unexposed 

Postpartum 

haemorrhage  

NR ARR, 1.68 (95% CI, 0.89 to 

3.16) 

1 cohort, 

N=69,220 

Moderate study 

limitations, 

precise, 

consistency 

unknown 

Insufficient Table B-28, 

pB-68 (row 

2) 

Mood or anxiety disorder 

during pregnancy or exposed 

to amitriptyline 

Recent amitriptyline 

exposure (<1 month 

before delivery) or 

unexposed 

Postpartum 

haemorrhage  

NR ARR, 1.13 (95% CI, 0.29 to 

4.42) 

1 cohort, 

N=69,113 

Moderate study 

limitations, 

imprecision (wide 

CIs), consistency 

unknown 

Insufficient Table B-28, 

pB-68 (row 

3) 

Mood or anxiety disorder 

during pregnancy or exposed 

to amitriptyline 

Past amitriptyline 

exposure (>1 to 5 

months before 

delivery) or 

unexposed 

Postpartum 

haemorrhage  

NR ARR, 1.08 (95% CI, 0.48 to 

2.42) 

1 cohort, 

n=69,250 

Moderate study 

limitations, 

precision (wide 

CIs), consistency 

unknown 

Insufficient Table B-28, 

pB-68 (row 

4) 

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of amitriptyline (at delivery, within one month of delivery, or one to five months before delivery) and postpartum haemorrhage, is 

uncertain. 

Malformations         

History of depression, 

depression or anxiety or 

mental health disorder or TCA-

exposed women 

TCA exposure during 

the first trimester vs. 

unexposed with 

history of depression, 

anxiety, or mental 

health disorder 

Major congenital 

anomalies 

51/382 (13.4%) vs. 

1,650/14,847 (11.1%);  

74/2,428 (3.0%) vs. 

380/13,432 (2.8%); 

NR in other study 

Results not pooled because 

two publications 

potentially draw from the 

same population AOR, 1.16 

(95% CI, 0.86 to 1.56) AOR, 

1.02 (95% CI, 0.79 to 1.32) 

AOR, 0.78 (95% CI, 0.30 to 

2.02) 

1 case-control, 2 

cohorts, n≥31,089 

N from two 

studies; (potential 

overlap of 

participants in the 

publications) 

High study 

limitations (two 

high risk-of-bias 

studies), 

imprecise (wide 

CIs), consistent 

Insufficient Table 12, 

p43 (row 2)  

History of depression or 

anxiety or TCA- exposed 

women 

TCA in first trimester 

vs. unexposed women 

with history of 

depression 

Cardiac anomalies 20/2,428 (0.82%) vs. 

112/13,432 (0.83%); 

NR in other studies 

Pooled AOR, 0.86 (95% CI, 

0.65 to 1.13), I2: 0% 

3 cohorts, 

n>15,860 (N=NR 

in two studies) 

High study 

limitations (all 

risk-of-bias 

studies), 

imprecise (wide 

CIs), consistent 

Insufficient Table 12, 

p49 (row 1)  

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of TCA during the first trimester of pregnancy and major congenital anomalies, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of TCA during the first trimester of pregnancy and cardiac anomalies, is uncertain. 
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Population Intervention  Outcome Incidence or Mean 

Effect by arm 

Results Study Design and 

Sample Size 

Factors that 

affect the 

Strength of 

Evidence 

Overall Evidence 

Strength  

AHRQ CER 

2021 

location 

Pregnancy and birth outcomes        

Depressed or anxious or TCA-

exposed women 

TCA exposure in 

pregnancy vs. 

unexposed women 

with depression 

Perinatal mortality 18/3,019 (0.6%) vs. 

20/3647 (0.6%) 

ARR, 1.2 (99% CI, 0.5 to 2.7) 1 cohort, n=6,666 High study 

limitations, 

imprecise (wide 

CIs), consistency 

unknown 

Insufficient Table B-28, 

pB-68 (row 

6) 

Depressed or TCA-exposed 

women 

TCA exposure in 

pregnancy vs. 

unexposed women 

with depression 

Miscarriage 20/112 (17.9%) vs. 

720/7,034 (10.2%) NR 

in second 

ARR, 1.5, (95% CI, 0.96 to 

2.2) and 1.3 (99% CI, 1.1 to 

1.5) 

2 cohorts, n=7,146 

in one cohort, NR 

in second 

Moderate study 

limitations (one 

high risk-of-bias 

study), imprecise, 

consistent 

Insufficient Table 11, 

p38 (row 2)  

History of psychiatric disorder 

or TCA-exposed women 

TCA exposure in 

pregnancy vs. 

unexposed women 

with psychiatric 

disorder 

Small for gestational 

age 

Not applicable for 

case-control 

ARR, varies by trimester 

from 0.69 to 2.12, 95% CI, 

spans the null 

1 case- control, n 

varies by 

trimester, >1,535 

Moderate study 

limitations, 

imprecise (wide 

CIs), consistency 

unknown 

Insufficient Table B-28, 

pB-68 (row 

7) 

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of TCA during pregnancy and perinatal mortality, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of TCA during pregnancy and miscarriage, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of TCA during pregnancy and SFGA neonates, is uncertain. 

Neurodevelopmental outcomes        

Psychiatric disorder or 

amitriptyline or nortriptyline- 

exposed women 

Amitriptyline or 

nortriptyline vs. 

unexposed women 

with history of 

psychiatric disorder 

Autism spectrum 

disorder 

NR ARR, 0.47 (95% CI, 0.07 to 

3.31)  

≥1 psychiatric disorder: 

ARR, 0.47 (95% CI, 0.07 to 

3.31) 

≥2 psychiatric disorders: 

ARR, 0.35 (0.05 to 2.49) 

≥3 psychiatric disorders: 

ARR, 0.25 (0.04 to 1.84) 

1 cohort, 

n=24,418 

Moderate study 

limitations, 

imprecise, 

consistency 

unknown 

Insufficient Table B-28, 

pB-70 (row 

1) 

Mental health disorder or 

clomipramine- exposed 

women 

Clomipramine vs. 

unexposed women 

with history of 

psychiatric disorder 

Autism spectrum 

disorder 

16/235 (6.8%) vs. 

353/12,325 (2.9%); 

NR in second study 

AOR, 1.76 (95% CI, 1.01 to 

3.05); ARR, 3.36, 95% CI, 

1.39 to 8.1346 

2 cohorts, 

n=36,936 

(potential overlap 

of participants in 

the publications) 

Moderate study 

limitations, 

imprecise, 

consistent 

Insufficient Table 12, 

p54 (row 1)  

 
46 results not statistically significant when corrected for multiple testing ≥1 mental health disorder:  ARR, 3.36 (95% CI, 1.39 to 8.13) ≥2 mental health disorders: ARR, 2.53 (95% CI, 1.02 to 6.22) ≥3 mental health disorders: ARR, 

1.88 (95% CI, 0.7 to 4.73) 
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Population Intervention  Outcome Incidence or Mean 

Effect by arm 

Results Study Design and 

Sample Size 

Factors that 

affect the 

Strength of 

Evidence 

Overall Evidence 

Strength  

AHRQ CER 

2021 

location 

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of amitriptyline or nortriptyline during pregnancy and autism spectrum disorder in the child, is uncertain. 

Maternal use of clomipramine during pregnancy appears to be associated with an increased risk of autism spectrum disorder in the child, but due to the inadequate quality of the evidence, this association is uncertain. 

Source: AHRQ Comparative Effectiveness Review (CER) 2021, with minor modifications for clarity of presentation and the addition of Evidence Statements. 

Abbreviations: AOR, adjusted odds ratio; ARR, adjusted risk ratio; CI, confidence interval; N/n, number; NR, not reported; TCA, tricyclic antidepressant; vs., versus. 

Table App. 38 Strength of evidence for harms: Atypical antidepressants versus no exposure 

Population Intervention  Outcome Incidence or Mean Effect by 

arm 

Results Study Design 

and Sample 

Size 

Factors that affect the 

Strength of Evidence 

Overall Evidence 

Strength  

AHRQ CER 

2021 

location 

Maternal harms         

Mood disorder or 

anxiety or 

bupropion-exposed 

women 

Past bupropion exposure in 

pregnancy vs. bupropion 

unexposed women with mood 

disorder or anxiety 

Postpartum 

haemorrhage 

61/1712 (3.6%) vs. 

1,896/69,044 (2.75%) 

ARR, 1.32 

(95% CI, 1.02 

to 1.69) 

1 cohort, 

n=70,206 

Moderate study 

limitations, precise, 

consistency unknown 

Low for harms of 

bupropion 

Table 9, 

p28 (row 7)  

Women with mood 

disorder or anxiety 

Mirtazapine exposure during 

pregnancy (current) 

Postpartum 

haemorrhage 

NR/129 (NR%) vs. 1,896/69,044 

(2.7%) 

ARR, 0.87 

(95% CI, 0.29 

to 2.66) 

1 cohort, 

n=69,173 

Moderate study limitations, 

imprecision (wide CIs), 

consistency unknown 

Insufficient Table B-31, 

pB-75 (row 

1) 

Women with mood 

disorder or anxiety 

Mirtazapine exposure during 

pregnancy (recent, 1-30 days 

prior to delivery)  

Postpartum 

haemorrhage 

0/57 (0%) vs. 1,896/69,044 

(2.7%) 

ARR, NA 1 cohort, 

n=69,101 

Moderate study limitations, 

likely imprecision (few 

treatment cases and no 

events), consistency 

unknown 

Insufficient Table B-31, 

pB-75 (row 

2) 

Women with mood 

disorder or anxiety 

Mirtazapine exposure during 

pregnancy (past exposure 1-5 

months prior to delivery) 

Postpartum 

haemorrhage 

NR/135 (NR%) vs. 1,896/69,044 

(2.7%) 

ARR, 1.07 

(95% CI, 0.4 to 

2.82) 

1 cohort, 

n=69,179 

Moderate study limitations, 

imprecision (wide CIs), 

consistency unknown 

Insufficient Table B-31, 

pB-76 (row 

1) 

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of mirtazapine during pregnancy and postpartum haemorrhage, is uncertain. 

Maternal use of bupropion one to five months before delivery may be associated with an increased risk of postpartum haemorrhage (low certainty evidence). 

Malformations         

Depressed or 

bupropion- exposed 

women 

Bupropion exposure in pregnancy 

vs. unexposed women with 

depression or unexposed in early 

pregnancy 

Cardiac anomalies NR; 57 cases/45 controls 

vs.149 cases/125 controls122 

AOR, 0.92 

(95% CI, 0.69 

to 1.22);  

AOR, 1.06 

(0.66 to 1.71) 

1 cohort,1 case- 

control, n NR in 

cohort N in 

case- 

control=376 

Serious study limitations 

(high risk of bias) 

imprecise (wide CIs 

spanning the null), 

consistency unknown 

Insufficient Table 12, 

p49 (row 2)  

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of bupropion during pregnancy and cardiac anomalies, is uncertain. 
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Population Intervention  Outcome Incidence or Mean Effect by 

arm 

Results Study Design 

and Sample 

Size 

Factors that affect the 

Strength of Evidence 

Overall Evidence 

Strength  

AHRQ CER 

2021 

location 

Pregnancy and birth outcomes        

Women with 

psychiatric diagnosis 

Mirtazapine exposure during 

pregnancy vs. unmedicated 

psychiatric diagnosis 

Preterm birth 1/15 vs. 3/19 NR, p = 0.767 1 cohort, 

n=3,439 

High study limitations 

(high risk of bias), 

imprecision (wide CIs), 

consistency unknown 

Insufficient Table B-31, 

pB-76 (row 

3) 

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of mirtazapine during pregnancy and preterm birth, is uncertain. 

Neurodevelopmental outcomes        

Women exposed to 

antidepressants 

Mirtazapine exposure during 

pregnancy vs. unexposed women 

with prior antidepressant 

prescription 

Autism spectrum 

disorder 

NR/625 (NR) vs. NR/24,285 

(NR) 

≥1 psychiatric disorder: ARR, 

1.55 (95% CI, 0.39 to 6.29) 

≥2 psychiatric disorders: ARR, 

1.24 (95% CI, 0.30 to 5.06) 

≥3 psychiatric disorders: ARR, 

0.99 (95% CI, 0.24 to 4.09) 

ARR, 1.55 

(95% CI, 0.39 

to 6.29) 

1 cohort, 

n=24,347 

Moderate study 

limitations, imprecision 

(wide CIs), consistency 

unknown 

Insufficient Table B-31, 

pB-77 (row 

1) 

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of mirtazapine during pregnancy and autism spectrum disorder in the child, is uncertain. 

Source: AHRQ Comparative Effectiveness Review (CER) 2021, with minor modifications for clarity of presentation and the addition of Evidence Statements. 

Abbreviations: AOR, adjusted odds ratio; ARR, adjusted risk ratio; CI, confidence interval; N/n, number; NR, not reported; vs. = versus.  

6.1.2 Antipsychotics 

Table App. 39 Strength of evidence for harms: Antipsychotics versus no exposure 

Population Intervention  Outcome Incidence or Mean Effect by 

arm 

Results Study Design 

and Sample 

Size 

Factors that affect the 

Strength of Evidence 

Overall Evidence 

Strength  

AHRQ CER 

2021 

location 

Malformations         

Women with a 

psychiatric condition 

or women with 

schizophrenia, bipolar 

disorder, or psychosis 

Second- generation 

antipsychotic exposure 

in first trimester vs. 

unexposed to second-

generation antipsychotic 

Major 

congenital 

anomalies 

209/3,995 (5.2%) vs, 

471/11,606 (4.1%) 

3/214 (1.4%) vs. 1/89 (1.1%) 

AOR, 1.16 (95% CI, 0.99 to 1.35) 

AOR, 0.69 (95% CI, 0.06 to 8.09) 

2 cohorts, 

n=15,904 

Moderate study 

limitations (one high 

risk- of-bias study 

precise, inconsistent 

Insufficient Table 12, 

p43 (row 

3) & Table 

B-33, pB-

86 (row 3) 

Women with 

schizophrenia, bipolar 

disorder, or psychosis 

First- generation 

antipsychotic exposure 

in first trimester vs. 

unexposed to first- 

generation antipsychotic 

Major 

congenital 

anomalies 

16/381 (4.2%) vs. 417/10,418 

(4.0%) 

AOR, 0.93 (95% CI, 0.57 to 1.51) 1 cohort, 

n=10,799 

Moderate study 

limitations imprecise 

(wide CIs), 

inconsistency 

unknown 

Insufficient Table B-33, 

pB-86 (row 

4)  
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Population Intervention  Outcome Incidence or Mean Effect by 

arm 

Results Study Design 

and Sample 

Size 

Factors that affect the 

Strength of Evidence 

Overall Evidence 

Strength  

AHRQ CER 

2021 

location 

Women with a 

psychiatric condition 

Quetiapine exposure in 

first trimester vs. 

unexposed to second- 

generation antipsychotic 

Major 

congenital 

anomalies 

2/155 (1.3%) vs. 3/210 (1.4%) AOR, 0.9 (95% CI, 0.15 to 5.46) 1 cohort, 

n=357 

High study limitations 

(high risk of bias) 

imprecise (wide CIs), 

consistency unknown 

Insufficient Table B-33, 

pB-86 (row 

2)  

Women exposed to 

risperidone during or 

before pregnancy 

Risperidone continued 

in first trimester vs. 

risperidone discontinued 

before pregnancy 

Major 

congenital 

anomalies 

44/895 (4.9%) vs. 72/1737 

discontinued before pregnancy 

(4.1%) 

N reduces in both arms as 

more restrictive definitions of 

control group are used (no 

prescriptions 4, 6, and 8 weeks 

before pregnancy) 

AOR, 1.00 (95% CI, 0.70 to 1.43) 

AOR increases when more 

restrictive definitions of 

control group are used (no 

prescriptions 4, 6, and 8 weeks 

before pregnancy) from 1.13 to 

1.64; CIs wide in all cases and 

span the null 

1 cohort, 

n=2,632 

Moderate study 

limitations imprecise 

(wide CIs), 

inconsistency 

unknown 

Insufficient Table B-33, 

pB-85 (row 

5)  

Women with 

schizophrenia, bipolar 

disorder, or psychosis 

Second- generation 

antipsychotic exposure 

in first trimester vs. 

unexposed to second- 

generation antipsychotic 

Cardiac 

anomalies 

79/3,995 (2.0%) vs. 169/11,606 

(1.5%) 

AOR, 1.21 (95% CI, 0.93 to 1.57) 1 cohort, 

n=15,601 

Moderate study 

limitations imprecise 

(wide CIs), 

inconsistency 

unknown 

Insufficient Table B-33, 

pB-86 (row 

5)  

Women with 

schizophrenia, bipolar 

disorder, or psychosis 

First- generation 

antipsychotic exposure 

in first trimester vs. 

unexposed to first- 

generation antipsychotic 

Cardiac 

anomalies 

≤10/381 (≤2.6%) vs. 

152/10,418 (2.6%) 

AOR, 0.91 (95% CI, 0.43 to 1.91) 1 cohort, 

n=10,799 

Moderate study 

limitations imprecise 

(wide CIs), 

inconsistency 

unknown 

Insufficient Table B-33, 

pB-87 (row 

1)  

Women exposed to 

risperidone during or 

before pregnancy 

Risperidone continued 

in first trimester vs. 

risperidone discontinued 

before pregnancy 

Cardiac 

anomalies 

18/895 (2.0%) vs. 26/1,737 

(discontinued before 

pregnancy) (1.5%) 

N reduces in both arms as 

more restrictive definitions of 

control group are used (no 

prescriptions 4, 6, and 8 weeks 

before pregnancy) 

AOR, 0.85. (95% CI, 0.49 to 

1.46) 

AOR increases with more 

restrictive definitions of 

control group are used (no 

prescriptions 4, 6, and 8 weeks 

before pregnancy) from 1.31 to 

2.46; CIs wide in all cases and 

span the null 

1 cohort, 

n=2,632 

Moderate study 

limitations imprecise 

(wide CIs), 

inconsistency 

unknown 

Insufficient Table B-33, 

pB-86 (row 

1)  

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of antipsychotics (as a class, 1st or 2nd generation) during the 1st trimester of pregnancy and major congenital abnormalities, is 

uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of quetiapine or risperidone during the 1st trimester of pregnancy and major congenital abnormalities, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of antipsychotics (as a class, 1st or 2nd generation) during the 1st trimester of pregnancy and cardiac anomalies, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of risperidone during the 1st trimester of pregnancy and cardiac anomalies, is uncertain. 
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Population Intervention  Outcome Incidence or Mean Effect by 

arm 

Results Study Design 

and Sample 

Size 

Factors that affect the 

Strength of Evidence 

Overall Evidence 

Strength  

AHRQ CER 

2021 

location 

Pregnancy and birth outcomes        

Women with 

schizophrenia 

Second- generation 

antipsychotic vs. no 

antipsychotic 

Preterm birth 6/48 (12.5%) vs. 37/454 (8.1%) AOR, 1.61 (95% CI, 0.63 to 4.12) 1 cohort, 

n=696 

High study limitations 

(high risk of bias) 

imprecise (wide CIs), 

consistency unknown 

Insufficient Table B-33, 

pB-84 (row 

5)  

Women with 

schizophrenia 

First- generation 

antipsychotic vs. no 

antipsychotic 

Preterm birth 35/194 (18.0%) vs. 37/454 

(8.1%) 

AOR, 2.46 (95% CI, 1.5 to 4.11) 1 cohort, 

n=648 

High study limitations 

(high risk of bias) 

precise, consistency 

unknown 

Insufficient Table B-33, 

pB-84 (row 

4)  

Women with 

schizophrenia 

Second- generation 

antipsychotic vs. no 

antipsychotic 

Small for 

gestational 

age 

10/48(20.8%) vs. 92/454 

(20.3%) 

AOR, 1.15 (95% CI, 0.55 to 2.41) 1 cohort, 

n=696 

High study limitations 

(high risk of bias) 

imprecise (wide CIs), 

consistency unknown 

Insufficient Table B-33, 

pB-85 (row 

2)  

Women with 

schizophrenia 

First- generation 

antipsychotic vs. no 

antipsychotic 

Small for 

gestational 

age 

49/194 (25.3%) vs. 92/454 

(20.3%) 

AOR, 1.39 (95% CI, 0.93 to 2.08) 1 cohort, 

n=696 

High study limitations 

(high risk of bias) 

imprecise (wide CIs), 

consistency unknown 

Insufficient Table B-33, 

pB-85 (row 

1)  

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of 2nd generation antipsychotics during pregnancy and preterm birth, is uncertain. 

Maternal use of 1st generation antipsychotics during pregnancy appears to be associated with an increased risk of preterm birth, but due to the inadequate quality of the evidence, this association is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of antipsychotics (as a class, 1st or 2nd generation) during pregnancy and SFGA neonate, is uncertain. 

Source: AHRQ Comparative Effectiveness Review (CER) 2021, with minor modifications for clarity of presentation and the addition of Evidence Statements. 

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; N/n, number; OR, odds ratio; vs., versus. 
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6.1.3 Anticonvulsants 

Table App. 40 Strength of evidence for harms: Anticonvulsants versus no exposure 

Population Intervention  Outcome Incidence or 

Mean Effect 

by arm 

Results Study 

Design and 

Sample 

Size 

Factors that affect the Strength of 

Evidence 

Overall Evidence 

Strength  

AHRQ CER 

2011 

location 

Pregnancy and birth outcomes         

Pregnant women with bipolar 

disorder 

Mood stabilizer 

monotherapy47 vs. 

no exposure to 

mood stabilizers 

Preterm birth NR ARR, 0.95 (95% CI, 0.87 to 

1.04) (personal 

communication with author) 

1 cohort, N 

NR 

Moderate study limitations, likely 

imprecise (wide CIs, likely small 

sample size), consistency unknown 

Insufficient Table B-32, 

pB-78 (row 

4)  

Pregnant women with bipolar 

disorder 

Mood stabilizer 

monotherapy47 vs. 

no exposure to 

mood stabilizers 

Small for 

gestational age 

NR ARR, 0.80 (95% CI, 0.65 to 

0.97) (personal 

communication with author) 

1 cohort, N 

NR 

Moderate study limitations, likely 

imprecise (wide CIs, likely small 

sample size), consistency unknown 

Insufficient Table B-32, 

pB-78 (row 

3)  

Pregnant women with bipolar 

disorder 

Carbamazepine vs. 

no exposure to 

mood stabilizers 

Preterm birth NR ARR, 1.05 (95% CI, 0.74 to 

1.48) (personal 

communication with author) 

1 cohort, N 

NR 

Moderate study limitations, likely 

imprecise (wide CIs, likely small 

sample size), consistency unknown 

Insufficient Table B-32, 

pB-80 (row 

6)  

Pregnant women with bipolar 

disorder 

Carbamazepine vs. 

no exposure to 

mood stabilizers 

Small for 

gestational age 

NR ARR, 1.45 (95% CI, 0.76 to 

2.77) (personal 

communication with author) 

1 cohort, N 

NR 

Moderate study limitations, likely 

imprecise (wide CIs, likely small 

sample size), consistency unknown 

Insufficient Table B-32, 

pB-80 (row 

5)  

Pregnant women with bipolar 

disorder 

Lamotrigine vs. no 

exposure to mood 

stabilizers 

Preterm birth NR ARR, 0.97 (95% CI, 0.84 to 

1.13) (personal 

communication with author) 

1 cohort, N 

NR 

Moderate study limitations, likely 

imprecise (wide CIs, likely small 

sample size),consistency unknown 

Insufficient Table B-32, 

pB-79 (row 

2)  

Pregnant women with bipolar 

disorder 

Lamotrigine vs. no 

exposure to mood 

stabilizers 

Small for 

gestational age 

NR ARR, 0.78 (95% CI, 0.58 to 

1.07) (personal 

communication with author) 

1 cohort, N 

NR 

Moderate study limitations, likely 

imprecise (wide CIs, likely small 

sample size), consistency unknown 

Insufficient Table B-32, 

pB-79 (row 

1)  

Pregnant women with bipolar 

disorder 

Valproate vs. no 

exposure to mood 

stabilizers 

Preterm birth NR ARR, 1.06 (95% CI, 0.92 to 

1.23) (personal 

communication with author) 

1 cohort, N 

NR 

Moderate study limitations, likely 

imprecise (wide CIs, likely small 

sample size), consistency unknown 

Insufficient Table B-32, 

pB-79 (row 

6)  

Pregnant women with bipolar 

disorder 

Valproate vs. no 

exposure to mood 

stabilizers 

Small for 

gestational age 

NR ARR, 0.70 (95% CI, 0.49 to 

1.00) (personal 

communication with author) 

1 cohort, N 

NR 

Moderate study limitations, likely 

imprecise (wide CIs, likely small 

sample size), consistency unknown 

Insufficient Table B-32, 

pB-79 (row 

5)  

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of carbamazepine, lamotrigine or valproate during pregnancy and preterm birth, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of carbamazepine, lamotrigine or valproate during pregnancy and SFGA neonate, is uncertain. 

Source: AHRQ Comparative Effectiveness Review (CER) 2021, with minor modifications for clarity of presentation and the addition of Evidence Statements. 

Abbreviations: ARR, adjusted risk ratio; CI, confidence interval; N/n, number; NR, not reported; vs., versus.  

 
47 Includes exposure to anticonvulsants (lamotrigine, valproate, topiramate, carbamazepine or oxcarbazepine) or lithium.  
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6.1.4 Benzodiazepines or z-drugs 

Table App. 41 Strength of evidence for harms: Benzodiazepines or z-drugs versus no exposure 

Population Intervention  Outcome Incidence or Mean 

Effect by arm 

Results Study Design 

and Sample 

Size 

Factors that affect the 

Strength of Evidence 

Overall Evidence 

Strength  

AHRQ 

CER 2011 

location 

Malformations         

Pregnant women 

with depression 

or anxiety 

Diazepam use in first trimester 

vs. untreated depression or 

anxiety during pregnancy 

Major 

congenital 

anomalies 

31/1,159 (2.7%) vs. 

518/19,193 (2.7%) 

AOR, 0.99 (95% CI, 0.61 to 

1.61) 

1 cohort, 

N=20,352 

High study limitations (high 

risk of bias) imprecision (wide 

CIs spanning the null), 

consistency unknown 

Insufficient Table B-

17, pB-27 

(row 6) 

Pregnant women 

with depression 

or anxiety 

Temazepam use in first trimester 

vs. untreated depression or 

anxiety during pregnancy 

Major 

congenital 

anomalies 

11/379 (2.9%) vs. 

518/19,193 (2.7%) 

AOR, 1.04 (95% CI, 0.47 to 

2.32) 

1 cohort, 

N=19,572 

High study limitations (high 

risk of bias71) imprecision 

(wide CIs spanning the null), 

consistency unknown 

Insufficient Table B-

17, pB-28 

(row 1) 

Women with 

depression or 

anxiety 

Zopiclone exposure during 

pregnancy vs. unexposed women 

with untreated depression or 

anxiety 

Major 

congenital 

anomalies 

10/406 (2.5%) vs. 

518/19193 (2.7%) 

AOR: 0.93 (95% CI, 0.4 to 

2.15) 

1 cohort; 

n=19,599 

Imprecise, consistent, high risk 

of bias 

Insufficient Table B-

18, pB-30 

(row 9) 

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of diazepam or temazepam during 1st trimester of pregnancy and major congenital anomalies, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of zopiclone during pregnancy and major congenital anomalies, is uncertain. 

Pregnancy and birth outcomes        

Pregnant women 

with depression 

or anxiety 

Benzodiazepine exposure in first 

trimester vs. untreated 

depression or anxiety during 

pregnancy 

Perinatal death 16/2,384 (0.7%) vs. 

20/3,647 (0.5%) 

RRR, 1.4 (95% CI, 0.6 to 

1.9) 

1 cohort, 

N=6,031 

High study limitations (high 

risk of bias), imprecision (wide 

CIs spanning the null, few 

events), consistency unknown 

Insufficient Table B-

17, pB-27 

(row 2) 

Pregnant women 

with depression 

or anxiety 

Continuation of benzodiazepine 

through first trimester vs. 

discontinuation of benzodiazepine 

during first trimester 

Perinatal death 6/611 (1%) vs. 

19/2,717 (0.7%) 

RRR, 1.7 (95% CI, 0.5 to 

6.0) 

1 cohort, 

N=3,328 

High study limitations (high 

risk of bias) imprecision (wide 

CIs spanning the null, few 

events), consistency unknown 

Insufficient Table B-

17, pB-27 

(row 4) 

Pregnant women 

with depression 

or anxiety 

Benzodiazepine exposure in first 

trimester or within the first 19 

weeks vs. untreated or a history 

of mood disorders or anxiety 

during pregnancy 

Spontaneous 

abortion 

386/2,384 (16%) vs. 

442/3,647 (12%) 

198 cases/570 

controls vs. 3,221 

cases/15,382 

controls 

ARR, 1.6 (95% CI, 1.3 to 

1.9) 

AOR: 2.85 (95% CI, 1.72 

to 4.72) 

1 cohort, 1 

case-control 

study, 

N=21,983 

Moderate study limitations 

(high risk of bias) precise, 

consistent 

Low for harms with 

benzodiazepine 

Table 9, 

p29 (row 

6)  

Pregnant women 

with depression 

or anxiety 

Continuation of benzodiazepine 

through first trimester vs. 

discontinuation of benzodiazepine 

during first trimester 

Spontaneous 

abortion 

105/611 (17%) vs. 

415/2,717 (15%) 

RRR, 1.5 (95% CI, 1.0 to 

2.1) 

1 cohort, 

N=3,328 

High study limitations (high 

risk of bias) precise, 

consistency unknown 

Insufficient Table B-

17, pB-27 

(row 5) 
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Population Intervention  Outcome Incidence or Mean 

Effect by arm 

Results Study Design 

and Sample 

Size 

Factors that affect the 

Strength of Evidence 

Overall Evidence 

Strength  

AHRQ 

CER 2011 

location 

Pregnant women 

with a psychiatric 

disorder 

Benzodiazepine exposure during 

pregnancy vs. unexposed to 

benzodiazepine use during 

pregnancy 

Prematurity 17/144 (11.8%) vs. 

87/650 (13.4%) 

AOR, 1.31 (95% CI, 0.55 to 

2.32) 

1 cohort, N=794 Moderate study limitations, 

serious imprecision (wide CIs 

spanning the null, few events), 

consistency unknown 

Insufficient Table B-

17, pB-29 

(row 1) 

Women with 

psychiatric illness 

Zolpidem exposure during 

pregnancy vs. unexposed to 

zolpidem during pregnancy 

Preterm 

delivery 

12/45 (26.7%) vs. 

6/45 (13.3%) 

NR, NS based on 

multivariate conditional 

logistic regression, p<.18 

1 cohort, n=90 Imprecise, consistent, high risk 

of bias 

Insufficient Table B-

18, pB-30 

(row 2) 

Pregnant women 

with a psychiatric 

disorder 

Benzodiazepine exposure during 

pregnancy vs. unexposed to 

benzodiazepine use during 

pregnancy 

Breathing 

difficulty in 

neonate 

20/96 (20.8%) vs. 

78/387 (20.2%) 

AOR, 1.84 (95% CI, 0.87 to 

3.93) 

1 cohort, N=483 Moderate study limitations, 

serious imprecision (wide CIs 

spanning the null, few events), 

consistency unknown 

Insufficient Table B-

17, pB-28 

(row 4) 

Women with 

psychiatric illness 

Zolpidem exposure during 

pregnancy vs. unexposed to 

zolpidem during pregnancy 

Respiratory 

difficulty 

10/45 (22.2%) vs. 

14/45 (31.1%) 

NR, NS based on 

multivariate conditional 

logistic regression, p<.49 

1 cohort, n=90 Imprecise, consistent, high risk 

of bias 

Insufficient Table B-

18, pB-30 

(row 6) 

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of benzodiazepine during 1st trimester of pregnancy and perinatal death, is uncertain. 

Maternal use of benzodiazepine during 1st trimester of pregnancy or within the first 19 weeks may be associated with an increased risk of miscarriage (low certainty evidence). 

Due to the inadequate certainty of the evidence, any association between maternal continuation of benzodiazepine through 1st trimester of pregnancy and miscarriage, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of benzodiazepine during pregnancy and neonatal prematurity, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of zolpidem during pregnancy and preterm delivery, is uncertain. 

Source: AHRQ Comparative Effectiveness Review (CER) 2021, with minor modifications for clarity of presentation and the addition of Evidence Statements. 

Abbreviations: AOR, adjusted odds ratio; ARR, adjusted risk ratio; CI, confidence interval; N/n, number; NR, not reported; NS, not sufficient; RRR, relative risk ratio; vs., versus.  
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6.1.5 Lithium 

Table App. 42 Strength of evidence for harms: Lithium versus no exposure 

Population Intervention and 

Comparator 

Outcome Incidence or 

Mean Effect 

by arm 

Results Study 

Design and 

Sample Size 

Factors that affect the Strength 

of Evidence 

Overall Evidence 

Strength  

AHRQ 

location 

Pregnancy & birth outcomes         

Pregnant women with bipolar 

disorder 

Lithium vs. no 

exposure to mood 

stabilizers 

Preterm birth NR ARR, 0.83 (95% CI, 0.67 to 1.02) 

(personal communication with 

author) 

1 cohort, N 

NR 

Moderate study limitations, likely 

imprecise (wide CIs, likely small 

sample size), consistency 

unknown 

Insufficient Table B-

32 pB-81 

(row 8) 

Pregnant women with  

bipolar disorder 

Lithium vs. no 

exposure to mood 

stabilizers 

Small for 

gestational age 

NR ARR, 0.95 (95% CI, 0.64 to 1.41) 

(personal communication with 

author) 

1 cohort, N 

NR 

Moderate study limitations, likely 

imprecise (wide CIs, likely small 

sample size), consistency 

unknown 

Insufficient Table B-

32 pB-81 

(row 7) 

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of lithium during pregnancy and preterm birth, is uncertain. 

Due to the inadequate certainty of the evidence, any association between maternal use of lithium during pregnancy and SFGA neonate, is uncertain. 

Neurodevelopmental outcomes         

Mood disorders Lithium exposure 

in pregnancy vs. 

unexposed 

women with 

mood disorders 

Child ’s fullscale IQ 

at 4-5 years from 

the Wechsler 

Preschool and 

Primary Scale of 

Intelligence 

Medians 

107.5 vs. 98 

Regression coefficient for no 

lithium vs. lithium: -6.3, p=0.15 

1 cohort, 

n=27 

High study limitations (high risk 

of bias), seriously imprecise 

(wide CIs, small sample size), 

consistency unknown 

Insufficient Table B-

32 pB-82 

(row 1) 

Evidence Statement: 

Due to the inadequate certainty of the evidence, any association between maternal use of lithium during pregnancy and IQ of the child at 4-5 years, is uncertain. 

Source: AHRQ Comparative Effectiveness Review (CER) 2021, with minor modifications for clarity of presentation and the addition of Evidence Statements. 

Abbreviations: ARR, adjusted risk ratio; CI, confidence interval; IQ, intelligence quotient; N/n, number; NR, not reported; vs., versus.
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6.2 Complementary 

6.2.1 Omega-3 fatty acids 

The Cochrane review by Middleton et al. (2016) used the GRADE approach to evaluate the quality of the 

evidence for the outcomes shown in Table App. 43 below. This Cochrane review also included findings for 

other key outcomes such as postpartum haemorrhage, congenital anomalies, miscarriage and various 

neurodevelopmental outcomes, but found no significant differences between groups exposed and 

unexposed to Omega-3 during pregnancy. Overall, this review did not find any evidence of harms in the 

outcomes specified in the PICO for the current Evidence Review Update, and concluded the following: 

Omega-3 LCPUFA supplementation during pregnancy is an effective strategy for reducing 

the incidence of preterm birth, although it probably increases the incidence of post-term 

pregnancies. (Middleton 2018 p.2)  

6.2.2 St John’s wort 

No new evidence was identified in the literature search for the current Evidence Review Update. Refer to 

Appendix 4.2.2 for a summary of harms of St John’s wort from the 2017 Australian Guideline. 

6.2.3 Ginkgo biloba 

No SRs or individual comparative studies were identified that assessed the effect of perinatal exposure to 

Ginkgo biloba on fetal, infant or child harms. 

6.3 Physical 

6.3.1 Electroconvulsive therapy 

No new primary studies with concurrent controls were identified in the literature search for the current 

Evidence Review Update. There is insufficient evidence available to make an Evidence Statement regarding 

the effect of antenatal or postnatal exposure to ECT on fetal or infant harms. 

6.3.2 Transcranial magnetic stimulation 

One new primary study was identified in the literature search for the current Evidence Review Update but 

was not sufficiently powered for evaluation of the benefits or harms of TMS. There is insufficient evidence 

available to make an Evidence Statement regarding the effect of antenatal or postnatal exposure to TMS on 

infant harms. 
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Table App. 43 Summary of Findings: Omega-3 fatty acids (Middleton 2018) 

Population  Intervention 

and 

Comparator  

Outcome  Assumed risk: risk with 

no omega-3 

Corresponding risk:  

risk with omega-3 (95% CI) 

Relative effect (95% CI)  No of participants 

(studies) 
Quality of the 

evidence (GRADE) 

Pregnancy & birth outcomes       

Pregnant women and their 

babies 

Omega-3 vs. no 

omega-3 

Perinatal death 20/1000 15 per 1000 

(11 to 21) 

RR 0.75 (0.54 to 1.03) 7416 (10 RCTs) ⊕⊕⊕⊝ 

MODERATE48 

Pregnant women and their 

babies 

Omega-3 vs. no 

omega-3 

Preterm birth <37 

weeks 

134/1000 119 per 1000 

(109 to 130) 

RR 0.89 (0.81 to 0.97) 10,304 (26 RCTs) ⊕⊕⊕⊕ 

HIGH49 

Pregnant women and their 

babies 

Omega-3 vs. no 

omega-3 

Early preterm birth <34 

weeks 

46/1000 27 per 1000 

(20 to 35) 

RR 0.58 (0.44 to 0.77) 5204 (9 RCTs) ⊕⊕⊕⊕ 

HIGH50 

Pregnant women and their 

babies 

Omega-3 vs. no 

omega-3 

SFGA/IUGR 129/1000 130 per 1000 

(116 to 146) 

RR 1.01 (0.90 to 1.13) 6907 (8 RCTs) ⊕⊕⊕⊝ 

MODERATE51 

Evidence Statement: 

Maternal use of omega-3 fatty acids at any time during pregnancy is not associated with an increased risk of perinatal death (moderate certainty evidence); it may reduce risk of perinatal death. 

Maternal use of omega-3 fatty acids at any time during pregnancy is associated with a decreased risk of preterm birth <37 weeks and early preterm birth <34 weeks (high certainty evidence). 

Maternal use of omega-3 fatty acids at any time during pregnancy is not associated with an increased risk of SFGA/IUGR (moderate certainty evidence). 

Neurodevelopmental outcomes       

Children of women 

randomised to omega-3 or no 

omega-3 during pregnancy 

Omega-3 vs. no 

omega-3 

Cognition: 

BSID II score at < 24 

months 

The mean BSID II score at 24 months in the intervention 

group was 0.37 points lower in the intervention group 

(1.47 lower to 0.76 higher) 

MD -0.37 (-1.49 to 0.76) 1154 (4 RCTs) ⊕⊕⊝⊝ 

LOW52 

Children of women 

randomised to omega-3 or no 

omega-3 during pregnancy 

Omega-3 vs. no 

omega-3 

Cognition: 

BSID III score at < 24 

months 

The mean BSID III score at 24 months in the 

intervention group was 0.04 points higher (1.59 lower 

to 1.68 higher) 

MD 0.04 (-1.59 to 1.68) 809 (2 RCTs) ⊕⊕⊝⊝ 

LOW53 

Children of women 

randomised to omega-3 or no 

omega-3 during pregnancy 

Omega-3 vs. no 

omega-3 

IQ: WASI at 7 years The mean WASI at 7 years in the intervention group 

was identical to the mean in the control group (0.79 

points lower to 2.79 higher) 

MD 1.00 (-0.79 to 2.79) 543 (1 RCTs) ⊕⊕⊝⊝ 

LOW53 

Children of women 

randomised to omega-3 or no 

omega-3 during pregnancy 

Omega-3 vs. no 

omega-3 

IQ: WISC-IV at 12 years The WISC-IV at 12 years in the intervention group was 

identical to in the control group (5.16 points lower to 

7.16 higher) 

MD 1.00 (-5.16 to 7.16) 50 (1 RCTs) ⊕⊝⊝⊝ 

VERY LOW54 

Children of women 

randomised to omega-3 or no 

omega-3 during pregnancy 

Omega-3 vs. no 

omega-3 

Behaviour: BSID III 

adaptive behaviour 

score at 12-18 months 

The mean BSID III adaptive behaviour score in the 

intervention group at 12-18 months was 1.20 points 

lower (3.12 lower to 0.72 higher) 

MD -1.20 (-3.12 to 0.72) 809 (2 RCTs) ⊕⊕⊝⊝ 

LOW55 

Children of women 

randomised to omega-3 or no 

omega-3 during pregnancy 

Omega-3 vs. no 

omega-3 

Behaviour: SDQ Total 

Difficulties at 7 years 

The mean SDQ total difficulties score at 7 years in the 

intervention group was 1.08 higher (0.18 higher to 1.98 

higher) 

MD 1.08 (0.18 to 1.98) 543 (1 RCTs) ⊕⊕⊝⊝ 

LOW53 

Evidence Statement: 

Maternal use of omega-3 fatty acids during pregnancy does not appear to be associated with a reduction in child cognition (assessed using BSID II or BSID III score) up to age 24 months (low certainty evidence). 

Maternal use of omega-3 fatty acids during pregnancy does not appear to be associated with a reduction in child IQ (assessed using WASI) at age 7 years (low certainty evidence). 

Maternal use of omega-3 fatty acids during pregnancy does not appear to be associated with a reduction in child IQ (assessed using WISC-IV) at age 12 years (very low certainty evidence). 

Maternal use of omega-3 fatty acids during pregnancy does not appear to be associated with adaptive behaviour in the child (assessed using BSID III) at age 12-18 months (low certainty evidence). 

Maternal use of omega-3 fatty acids during pregnancy may be associated with behavioural difficulties in the child (assessed using SDQ) at age 7 years (low certainty evidence).  

Source: Middleton 2018, with the addition of Evidence Statements. 
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Abbreviations: BSID, Bayley Scales of Infant Development; CI, confidence interval; IQ, intelligence quotient; MD, mean difference; RCT, randomised controlled trial; RR, relative risk; SFGA/IUGR: small-for-gestational 

age/intrauterine growth restriction; SDQ, Strengths and Difficulties Questionnaire; WASI, Weschler Abbreviated Scale of Intelligence; WISC, Weschler Intelligence Scale for Children; vs., versus. 
 

GRADE Working Group grades of evidence 

High quality: further research is very unlikely to change our confidence in the estimate of effect. Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and 

may change the estimate. Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. Very low quality: we are very uncertain 

about the estimate. 

 
48 Imprecision (-1): downgraded one level due to crossing line of no effect and/or wide confidence intervals. 
49 Design limitations: larger studies of high quality, but some smaller studies with unclear risk of selective reporting and some smaller studies with unclear or high attrition bias at the time of birth (not downgraded for 

study limitations). 
50 Design limitations: larger studies of higher quality, but several studies with unclear or high attrition bias at the time of birth, or baseline imbalances (not downgraded for study limitations). 
51 Imprecision (-1): downgraded one level due to crossing line of no effect and/or wide confidence intervals. 
52 Design limitations (-1): downgraded one level due to unclear randomisation in 3 studies (that contributed 40% to meta-analysis) and some studies at high risk of attrition bias; Imprecision (-1): downgraded one level for 

wide confidence intervals including line of no effect. 
53 Imprecision (-2): downgraded one level for confidence intervals including line of no effect; and one level for small number of studies/single study. 
54 Design limitations (-1): downgraded one level for unclear selection bias (not clear if random sequence generated), possible attrition and/or reporting bias; Imprecision (-2): downgraded two levels for wide confidence 

intervals including line of no effect and 1 study with small number of participants. 
55 Design limitations (-1): downgraded one level for unclear randomisation (possible lack of allocation concealment), possible attrition and/or selective bias in 1 of the trials (contributing 15% to analysis); Imprecision 

(-1): downgraded one level for confidence intervals including line of no effect and few studies. 


