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Abstract

Background: Between 1 and 5% of children in industrialized countries are conceived through Assisted
Reproductive Technologies (ART). As infertility and the use of ART may be associated with adverse perinatal
outcomes, care plans specific to these pregnancies are needed. We conducted a systematic review to examine the
existing care plans specific to women pregnant following Assisted Reproductive Technologies (ART).

Methods: MEDLINE, Embase and the Cochrane Library were searched by a senior information specialist. The
population of interest included women becoming pregnant with ART (e.g., Intra-Uterine Insemination, In Vitro
Fertilization (IVF), Intracytoplasmic Sperm Injection (ICSI), and surrogacy). All proposed care plans were sought that
pertained to any aspect of care during pregnancy and delivery. Only Clinical Practice Guidelines (CPGs) addressing
the recommendations and plans for the care of ART pregnant women were included. The search was restricted to
the publication dates 2007 to June 12, 2017 when the search was run. The search was not restricted by language,
however only English and French language guidelines were considered for inclusion.

Results: After screening 2078 citations, a total of ten CPGs were included. The following key clinical messages were
prevalent: (1) although there was no supporting evidence, antenatal care for ART pregnancies should be provided
by specialist with knowledge in obstetrics; (2) high-order multiple pregnancies are the greatest risk of ART and
selective reduction options should be discussed; (3) there is some evidence of increased risk of congenital
abnormalities and prenatal genetic and anatomic screening is recommended, especially in IVF-ICSI pregnancies; (4)
due to a lack of or conflicting evidence, treatment of venous thromboembolism, antithrombotic therapy, treatment
for hypothyroidism, and women with positive thyroid antibodies is recommended to be the same as in
spontaneous pregnancies; and lastly (5) since an increased level of distress is a recognized feature in these
pregnancies, psychosocial care and counselling should be considered.

Conclusions: There is a lack of CPGs specific to ART pregnancies. While we identified a small number of
recommendations for ART pregnancies, specific interventions and models of care aiming at decreasing adverse
maternal and perinatal outcomes following ART should be developed, implemented, and evaluated.
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Plain English summary
Advances in infertility treatments have helped many
couples to achieve a pregnancy. Some of these pregnan-
cies may have a higher risk of complications for the
mothers and the babies. The cause of infertility, the type
of treatment, or both could play a role in these adverse
events. Despite previous advances in the care of women
who are expecting, there are few clinical practice guide-
lines specific to pregnant women who conceive with in-
fertility treatment. Thus, we conducted a systematic
review of current clinical practice guidelines to identify
gaps in knowledge, including recommendations for clin-
ical care and optimal maternity care provider and setting
for women who conceived following infertility treat-
ments. Only 10 guidelines were identified, and the qual-
ity of the evidence varied, with only one guideline
considered of high quality. They recommend that ante-
natal care for these pregnancies should be provided by
specialist with knowledge in obstetrics. In the case of a
higher order multiple pregnancy, the parents should re-
ceive information about the risk/benefits of selective
pregnancy reduction. Since some advanced infertility
treatments may be associated with congenital abnormal-
ities, prenatal genetic screening should be offered. The
treatment of thromboembolic diseases and thyroid prob-
lems should be the same as for pregnancies conceived
spontaneously. Finally, the stress associated with these
pregnancies is recognized, and as such psychosocial sup-
port should be provided. We conclude that there is a
lack of specific guidelines for pregnant women following
infertility treatment, and new guidelines should be devel-
oped to decrease complications during pregnancy for
this population.

Background
Infertility has been declared as an emerging public
health priority in developed countries [1]. It is estimated
that 10–15% of couples experience infertility, which is
defined as a failure to conceive after 12 months of un-
protected intercourse [2]. Assisted reproductive tech-
nologies (ART) are used to assist couples attempting to
overcome the challenge of infertility. Between 1 and 5%
of children in industrialized countries are conceived
through ART [3], and this number is expected to in-
crease further as more countries provide access as part
of their healthcare system [4].
Some studies suggest that ART pregnancies are associ-

ated with adverse maternal and perinatal outcomes, in-
cluding preeclampsia, placenta previa, caesarean delivery,
preterm birth, low birth weight, and congenital malforma-
tions, even among singleton pregnancies [5–7]. The rea-
sons for this higher risk relate to both the underlying
cause of infertility and the ART itself [8, 9]. Within the
continuum of reproductive health care, antenatal care

(ANC) aims to optimize maternal and perinatal outcomes
through health promotion, screening and diagnosis, and
disease prevention [10]. Currently, there are few clinical
practice guidelines (CPGs) that address either the setting
where ANC should be provided to pregnant women fol-
lowing ART or specific recommendations to be imple-
mented with the aim to decrease adverse outcomes.
Typically, couples are discharged from the fertility clinic
to receive standard ANC, but there is currently little evi-
dence to support whether this care adequately meets the
need of ART pregnancies [11].
The objective of this systematic review was to identify

the recommended care plans for women becoming preg-
nant with ART which are currently discussed in existing
CPGs. This review focuses upon care given to women
pregnant with the involvement of ART during pregnancy
and delivery.

Methods
This review has been reported with guidance from the
PRISMA reporting guideline [12] and followed an a
priori protocol, which was registered in PROSPERO
(PROSPERO # CRD42017073228) and posted publicly in
the University of Ottawa Library’s online repository
(http://hdl.handle.net/10393/36555).

Eligibility criteria
Criteria to identify eligible publications for the current re-
view were established using the PICOS (Population-Inter-
vention-Comparators-Outcomes-Study design) framework.

Population
The population of interest included women becoming
pregnant with involvement of ART (e.g., Intra-Uterine
Insemination (IUI), In Vitro Fertilization (IVF), Intracy-
toplasmic Sperm Injection (ICSI), and surrogacy).

Interventions/comparators/exposures
All proposed care plans were sought that pertained to
any aspect of care for these women during pregnancy
and delivery. This included women in both low risk (e.g.,
care from a general practitioner or midwife) and high
risk settings (e.g., care from an obstetrician or
maternal-fetal medicine).

Areas of interest
Any CPGs addressing the recommendations and plans
for the care of ART pregnant women were included. In-
formation of interest included the following: recommen-
dations related to different types of maternity care
providers (e.g., obstetrician, general practitioner, and
midwife) and location of care (e.g., clinic, hospital); de-
tails of the care plans and/or individual elements recom-
mended (e.g., including (but not limited to) the number
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and types of ultrasounds during pregnancy, prenatal
screening, and so forth); underlying evidence supporting
the recommendation (e.g., systematic reviews; if avail-
able, details on the approach to generate evidence for
recommendations); citations of studies cited as inform-
ing the recommended care plans.

Study design
Only CPGs were included. Primary studies, abstracts,
letters, commentaries, and non-guideline reviews were
excluded. There were no restrictions imposed on the set-
ting, or geographic location. The search was not re-
stricted by language, however only English and French
language guidelines were included.
The search strategies were developed and tested

through an iterative process by an experienced medical
information specialist (BS) in consultation with the re-
view team. The strategies were peer reviewed by another
senior information specialist prior to execution using the
PRESS Checklist [13]. Using the OVID platform, we
searched Ovid MEDLINE®, including Epub Ahead of
Print and In-Process & Other Non-Indexed Citations,
and Embase. We also undertook a grey literature search
of guideline registries listed in CADTH’s Grey Matters:
a practical tool for search health-related grey literature
(https://www.cadth.ca/resources/finding-evidence/grey--
matters) and targeted specialty societies. All searches
were undertaken on June 12, 2017.
Strategies utilized a combination of controlled vocabu-

lary (e.g., “Prenatal Care”, “Reproductive Techniques,
Assisted”, “Clinical Protocols”) and keywords (e.g., “ante-
natal”, “ART”, “pathway”). A guidelines/care pathway fil-
ter was applied and vocabulary and syntax were adjusted
across the two databases. The search was restricted to
the publication dates 2007 to the present. Animal-only,
opinion pieces and conference abstracts were removed
from the results.
Specific details regarding the strategies appear in

Additional file 1.

Data collection and analyses
Study selection
Search results were de-duplicated in Reference Manager
[14] before uploading to Distiller Systematic Review
Software® [15]. Screening was performed in two stages:
title/abstract screening and full text screening. Screening
questions were developed and pilot-tested on a subset of
records before implementation (50 references for title
and abstract screening and 10 for full-text screening).
All titles and abstracts were screened in duplicate by
two independent reviewers, using the liberal accelerated
method [16]. This method requires only one reviewer to
assess an abstract as eligible for full text screening, and
requires two reviewers to deem the abstract irrelevant.

Full text articles for references included based on title
and/or abstract were retrieved and assessed for inclusion
at full-text screening, by two independent reviewers.
Discrepancies were resolved by consensus. The process
of study selection is reported below using a Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) flow diagram [12], including
reasons for excluding full-text articles.
References that did not contain an abstract were

screened based on the title, and those determined to be
clearly not relevant were excluded. If there was any indi-
cation that the title may be relevant, or it was unclear, it
was passed through to full-text screening

Data collection
Data extraction forms were developed in Microsoft Excel
2007 and pilot tested on one included guideline. One re-
viewer extracted all data and a second reviewer verified all
of the information collected. For all included CPGs, the fol-
lowing study characteristics were extracted: authorship list;
guideline funders and sponsoring society; CPG type (new
versus update of an existing CPG); date of publication; jour-
nal of publication/website; and country/language of publi-
cation. Other guideline information that were extracted
included the following clinical details: recommendations re-
lated to different types of maternity care providers (e.g., ob-
stetricians, general practitioners, midwife), location of care
(e.g., clinic, hospital); details of the care plans and/or indi-
vidual elements recommended (e.g., prenatal screening);
underlying evidence (e.g., systematic reviews; if available,
details on the approach to generate evidence for recom-
mendations was collected); citations of studies cited as
informing the recommended care plans.

Quality assessment
Quality assessment was performed on each clinical re-
search guideline using the Appraisal of Guidelines for
Research & Evaluation (AGREE)-II tool [17]. This tool
consists of six domains as follows: (1) scope and pur-
pose, which addresses the overall objectives of the guide-
line, if the health questions are specifically described and
if the population to whom the guideline is meant to
apply is well described; (2) stakeholder involvement,
which addresses who was involved in the development
of the guideline, if the views and preferences of the tar-
get population have been sought, and if the target users
are clearly defined; (3) rigor of development, which ad-
dresses the methodological quality of the guideline, in-
cluding clear reporting of the criteria for inclusion, the
strengths and limitations of the evidence, the methods
for formulating the recommendations, external review of
the guideline and a process for updating; (4) clarity of pres-
entation, which addresses how well the recommendations
are presented; (5) applicability, which addresses how well
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the guideline provides guidance on the implementation,
barriers and facilitators to its application; and (6) editorial
independence, which addresses the how the source of fund-
ing may have influence the content and any competing in-
terests of the guideline development group.
For the current review, the checklist was implemented

in DSR, and three reviewers independently assessed the
quality of each included guideline using this checklist.
Three reviewers were used to increase the validity of the
overall findings, as suggested by the AGREE-II Next
Steps Consortium [17]. For any question where there
was a difference greater than two points in the assess-
ment between all reviewers, the discrepancy was dis-
cussed and consensus was reached. Each domain score
was calculated as described in the AGREE-II user’s man-
ual [17]. As the Consortium has not set minimum do-
main scores or patterns of scores across domains to
differentiate between high quality or poor quality guide-
lines, an overall quality score of 1–3 was considered low
quality. An overall quality score of 4–5 was considered
moderate quality. Lastly, a score of 6–7 was considered
high quality. A narrative description of the quality as-
sessment findings is presented, identifying domains of
highest and lowest scores amongst the CPGs included in
the review.

Evidence syntheses
Recommendations from the included CPGs were sum-
marized narratively according to the category of recom-
mendations, which were chosen to be (1) models of
care; (2) risks of ART; (3) surveillance, screening, and
diagnostic testing in pregnancy; (4) treating conditions
in pregnancy; and lastly (5) psychosocial care and coun-
seling. Within each of these categories, we summarized
recommendations described by at least one of the in-
cluded CPGs, summarized the number of CPGs stating
these recommendations, and indicated the assigned grade
of evidence (where available). Within each of the categor-
ies of care, recommendations related to sub-aspects of
care were grouped and contrasted where differences in
recommendations were identified.

Results
Search results
The search across databases produced a total of 2173 re-
cords. After de-duplication and adding the records identified
from the grey literature search and bibliographic screening
of the included guidelines, 2078 unique records were
assessed based on title and abstract. A total of 138 records
were evaluated at full-text, and 10 guidelines were included
(Fig. 1). Table 1 provides an overview of the primary charac-
teristics of the included CPGs. [18–27]. Additional file 2
provides a list of studies that were excluded during full-text
screening, with reasons.

Characteristics of included studies
Ten guidelines provided several recommendations for
women who became pregnant using ART, although not all
were specifically written to address only these pregnancies.
Eight CPGs were published in 2012–2017 [18, 21–27]
with two older CPGs published in 2009 [20] and 2011
[19]. Three CPGs were published from the Society of Ob-
stetricians and Gynaecologists of Canada (SOGC), and all
were updates that replaced older guidelines for the same
topic. These guidelines focused on pregnancy outcomes
after ART [18], venous thromboembolism and antithrom-
botic therapy in pregnancy [26], and prenatal screening
for fetal aneuploidy in singleton pregnancies [19]. Two
guidelines focused on psychosocial counseling specifically
for gamete donation [20] and the fertility staff involved
with medically assisted reproduction [21]. These were
published by the German Infertility Counselling Network,
and the European Society of Human Reproduction and
Embryology (ESHRE), respectively. One guideline ad-
dressed maternal suitability for models of care from the
Royal Australian and New Zealand College of Obstetri-
cians and Gynaecologists (RANZCOG) [22]. One guide-
line addressed perinatal risks associated with ART from
the American College of Obstetricians and Gynecologists
(ACOG) [25]. Lastly, two CPGs addressed care to women
during pregnancy with thyroid disorders [23, 24].
Six CPGs did not state how the development of the

guideline was funded [18–20, 24–26]. The four CPGs
that provided funding information were funded by the
ESHRE [21], the RANZCOG [22], the American Thyroid
Association [23], and the American College of Chest
Physicians (ACCP) [27]. A total of five (50%) clearly in-
dicated that recommendations were based upon system-
atic reviews of the evidence, and seven (70%) assigned
formal grading of the recommendations; three CPGs
[18, 19, 26] citing the Canadian Task Force on Prevent-
ive Health Care [28], one CPG [21] citing the Scottish
Intercollegiate Guidelines Network [29], one CPG [27]
citing Grading of Recommendations, Assessment, Devel-
opment, and Evaluation (GRADE) [30], and one CPG
[23] citing the American College of Physicians Grading
System [31]. One CPG [24] used and described a grading
system, but did not formally reference the system.

Quality of the guidelines
Overall, the quality of the published guidelines varied,
with three CPGs considered low quality, six considered
moderate quality and one CPG developed from the
ESHRE considered high quality [21], as it provided a link
to the full CPG [32], which was assessed. Questions typ-
ically did not score well due to a lack of reporting, either
by complete omission of the information, or from not
including enough of the criteria as suggested by the
AGREE-II user’s manual. A narrative description of each
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domain is provided next, while overall scoring of each
domain is provided in Table 2.
Regarding the scope and purpose domain, scores ranged

from 22 to 100% (median 72%). CPGs that scored low in
this domain did not provide sufficient information on the
target population of interest or a clear description of the
health questions covered by the guideline.
With respect to the stakeholder involvement domain,

scores ranged from 13 to 87% (median 29%). Guidelines
typically specified the names and geographic location of
the development group, but failed to specify discipline or
content expertise, their institution, or a description of the
member’s role in the guideline development group. Only
one guideline [32] specifically sought the views and prefer-
ences of the target population and incorporated these per-
spectives into the guideline and its recommendations.
Concerning the rigour of development domain, scores

ranged from 3 to 85% (median 40%). Excluding the CPG
by the ESHRE, the range was 3 to 59%. In general CPGs
were associated with a lack of reporting of several key
details including (i) the methodology used for study

selection; (ii) the methods used to formulate recommen-
dations; (iii) the approach to how the external review
was performed; and (iv) a description of the procedure
for updating the guideline. None of the included CPGs
provided the literature search strategies used or a link to
the search strategies used.
In regard to the clarity of presentation domain, scores

ranged from 17 to 89% (median 78%). One guideline re-
ceived a low score [22]; after excluding it, scores ranged
from 57 to 89%. Recommendations were specific, easily
understood and identifiable, either by bullet points,
numbered, or presented in greyed-out boxes.
With respect to the applicability domain, scores ranged

from 6 to 57% (median 7%; range 6 to 17% without the
ESHRE guideline) [21]. Overall, there was little or no infor-
mation on advice on how to use the guideline in practice,
the facilitators and barriers to its application, the potential
resource implications of applying the recommendations,
and the monitoring or auditing criteria of the CPG.
With reference to the editorial independence domain,

scores ranged from 0 to 97% (median 4%). Funding

Fig. 1 Flow diagram of study selection
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information was not provided in most CPGs, and aside
from generic statements that “disclosure statements have
been received from all contributors”, there was no fur-
ther information about any competing interests of the
CPG development group members.

Results of included guidelines
Narrative summaries with table-based presentations
(Tables 1 and 3) are provided to summarize proposed
aspects of care plans identified from the included litera-
ture. A detailed table of all recommendations and sup-
porting publications is presented in Table 4. Most CPGs
included any method of ART and may have provided in-
formation for a sub-type of ART (e.g., IVF-ICSI), while
some were specific to a certain method (e.g., only donor
insemination). CPG recommendations were grouped in
five categories depending on the focus of the CPG: (1)
models of care; (2) risks of ART; (3) surveillance, screen-
ing and diagnostic testing during pregnancy; (4) treating
conditions in pregnancy; and (5) psychosocial counsel-
ling for those involved in ART.

Models of care
One CPG reviewed the models of care in Australia and
New Zealand, and referral within and between models
[22]. This guideline is not specific to women who be-
came pregnant using ART, but provides guidance on
what type of clinician should care for women who
needed IVF or gamete intrafallopian transfer (GIFT) to

conceive. The recommendation is that these women
should be followed by a general practitioner with a rec-
ognized postgraduate qualification in obstetrics. In the
case where a GP with suitable qualifications is not avail-
able, referral should be to a specialist obstetrician.

Risks of ART
The ACOG guideline discussed the perinatal risks asso-
ciated with ART [25]. Multi-fetal pregnancy (triplets or
more) is more common in pregnancies achieved through
ART, and its associated outcomes are the greatest risk of
ART. This CPG provides a recommendation to discuss
the risk and options if this occurs and makes reference
to another CPG by the ACOG on multi-fetal pregnancy
reductions and states: “when a patient request for
multi-fetal pregnancy reduction is discordant with the
physician’s value system, the patient should be referred
to a physician with expertise in performing multi-fetal
pregnancy reductions [33].”

Surveillance, screening, and diagnostic testing in pregnancy

Surveillance Two SOGC guidelines discussed surveillance,
screening and/or diagnostic testing for these women as
there are several known risks (e.g., preeclampsia, preterm
birth) associated with pregnancy achieved with ART [18, 19].
Although there was insufficient formal evidence, due to these
known additional risks and/or other factors that may influ-
ence decision-making, expert opinion was considered in the

Table 2 Summary of AGREE-II results

Guideline Identifiers Aspects of AGREE-II Evaluation

Domainsa

Author Year Scope and
purpose (%)

Stakeholder
involvement (%)

Rigour of
development (%)

Clarity and
presentation (%)

Applicability
(%)

Editorial
independence (%)

Overall
qualityb

Alexander et al.
[23]

2017 81 43 59 89 6 50 5 (moderate)

ACOG [25] 2016 22 26 17 57 6 0 2 (low)

ASRM [24] 2015 43 15 51 81 7 33 4 (moderate)

Bates et al. [27] 2012 74 19 36 78 10 89 4 (moderate)

Chan et al. [26] 2014 78 26 35 74 6 3 4 (moderate)

Chitayat et al. [19] 2011 81 43 44 83 17 3 5 (moderate)

Gameiro et al.
[21]

2015 100 87 85 89 57 97 6 (high)

Okun and Sierra
[18]

2014 70 41 46 78 7 6 4 (moderate)

RANZCOG [22] 2015 43 13 9 17 11 3 2 (low)

Thorne and
Wischmann [20]

2009 46 13 3 69 7 0 2 (low)

adomain % scores were calculated using the methods described in the AGREE-II user’s manual
boverall quality scores were on a scale from 1 to 7, with 7 rating the highest quality. An overall quality score of 1–3 was judged as low quality. An overall quality
score of 4–5 was judged as moderate quality. An overall quality score of 6–7 was judged as high quality
ACOG American College of Obstetricians and Gynecologists
ASRM American Society for Reproductive Medicine
RANZCOG The Royal Australian and New Zealand College of Obstetricians and Gynaecologists
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recommendation that there is a need for closer surveillance
during these pregnancies.

Screening Several well-designed observational studies
cited by the SOGC guidelines reported a higher preva-
lence of congenital malformations (Hazard Ratio (HR)
1.20; 95%CI 1.07–1.35), genital organ malformations
(HR 2.32; 95%CI 1.24–4.35), and congenital defects, in-
cluding septal heart defects (adjusted Odds Ratio (aOR)
2.1; 95%CI 1.1–4.0), esophageal atresia (aOR 4.5; 95%CI
1.9–10.5), and anorectal atresia (aOR 3.7; 95%CI 1.5–
9.1) compared to spontaneously conceived infants [34, 35].
This suggests that an ultrasound for congenital abnormal-
ities is recommended. The ACOG guideline also suggested
that these women should be offered ultrasonographic

surveillance for structural abnormalities and identified
some professional organizations that recommend fetal
echocardiography in all ART pregnancies, although the in-
cremental yield is unclear [25].
Studies have evaluated several different maternal

serum levels (e.g., Alfa fetoprotein-(AFT), Estradiol
(uE3), Pregnancy associated plasma protein-A (PAPP-A),
Human chorionic gonadotropin (HCG), etc) during the
first and second trimesters of pregnancy. In observa-
tional studies cited by the CPG, there has been conflict-
ing evidence that there are differences in some of these
serum levels between pregnancies through IVF and
non-IVF [36–38]. As screening programs typically col-
lect information on IVF, it is recommended that this in-
formation is provided to the laboratory, but further

Table 3 Summary of recommendations

Alexander [23] ACOG [25] ASRM [24] Bates [27] Chan [26] Chitayat [19] Gameiro [21] Okun [18] RANZCOG [22] Thorn [20]

Models of care

Level of care
recommended

✓

Risks of ART

Multi-fetal
reduction
options

✓

Surveillance, screening and diagnostic testing in pregnancy

Closer
surveillance

✓

U/S screening
for congenital
abnormalities

✓ ✓

Diagnostic
testing for IVF-
ICSI

✓ ✓

Labs should
be aware of
ART
pregnancy

✓

Treating conditions during pregnancy

Treatment for
VTE

✓ ✓

Treatment for
thyroid
disease

✓ ✓

Psychosocial care and counselling

When
individuals
should be
referred or
offered
counselling

✓ ✓

ART Assisted Reproductive Technologies
U/S ultrasound
IVF-ICSI In Vitro Fertilization-Intracytoplasmic Sperm Injection
VTE Venous Thromboembolism
ACOG American College of Obstetricians and Gynecologists
ASRM American Society for Reproductive Medicine
RANZCOG The Royal Australian and New Zealand College of Obstetricians and Gynaecologists
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investigation is necessary to determine if adjustment is
necessary [19].

Diagnostic testing Although the incidence of chromo-
somal abnormalities in births and induced terminations
following IVF (0.7%) has been shown to be similar to
those in spontaneous conceived pregnancies (0.2%), it
has been shown to be significantly higher among those
who became pregnant with IVF-ICSI (1.0%) [18]. Further
supported by a SOGC guideline on prenatal screening for
fetal aneuploidy in singleton pregnancies [19], in the case
of pregnancy conceived by IVF-ICSI, the risk of chromo-
somal abnormality is high enough to offer invasive testing
without prior non-invasive screening or based on a
non-invasive screen result above the risk cut-off.

Treating conditions in pregnancy
The SOGC and ACCP CPGs focused on venous thrombo-
embolism (VTE) and antithrombotic therapy in pregnancy
and on how to diagnose and treat VTE in pregnancy and
postpartum [26, 27]. One of the 67 recommendations in
the SOGC CPG and two of the 37 recommendations from
the ACCP CPG addressed women who became pregnant
with ART and how to treat them during pregnancy. The
SOGC CPG authors stated that the risk in women under-
going ART is estimated to be 0.11% per cycle of IVF (3
cases among 2748 IVF cycles) [39], similar to the general
population of pregnant women (1 in 1000 pregnancies)
[40]. The ACCP CPG found that while ART may be a risk
factor, the incidence of thrombosis in ART patients was
low (0.1 and 0.3%) [39, 41]. However, the risk of thrombosis
was found to be higher in women with Ovarian Hyperstim-
ulation Syndrome (OHSS), although based on observational
data (up to 4.1% (95% CI, 1.1–13.7% in severe cases) [39].
There is little to guide clinicians in the use of thrombopro-
phylaxis in women undergoing ART. Deriving from obser-
vational data of pregnant women (not specific to ART) at
high risk for VTE (e.g. personal history of previous VTE,
asymptomatic thrombophilia, family history of symptom-
atic thrombophilia, combined pregnancy-related risk fac-
tors) recommendations from the SOGC CPG are that
thromboprophylaxis should be initiated if pregnancy is
achieved. Among those with no risk factors for VTE, rou-
tine thromboprophylaxis is unnecessary. The ACCP CPG
recommends against routine thromboprophylaxis for
women undergoing ART. For those who develop severe
OHSS, thromboprophylaxis for 3 months postresolution of
the condition is suggested.
Two CPGs focused on women with thyroid disease,

specifically hypothyroidism, and how it should be treated
in pregnancy [23, 24]. Although both CPGs developed
recommendations with the consideration of RCT and
observational studies using women pregnant through
ART (e.g., ovarian hyperstimulation, IVF), both CPGs

recommend treating these women the same as those
who conceived spontaneously. This is mainly due to the
high level of conflicting evidence in these studies. Specific
recommendations focus on treating TSH elevations and
offering levothyroxine treatment to improve pregnancy
outcomes in women with positive thyroid antibodies.

Psychosocial care and counselling
A guideline from the ESHRE [21] provided information
for all fertility clinic staff (e.g., doctors, nurses, midwives,
counselors, social workers) on when they should refer
patients for additional psychosocial care after a success-
ful pregnancy with ART treatment. No interventions
were found to address behavioural, relational and social,
emotional, and cognitive needs of these patients. The
reviewed evidence suggested that the needs of couples
who achieved pregnancy with fertility treatment did not
differ from the needs of those who conceived spontan-
eously [32]. As there was no existing evidence available,
recommendations were based on “good practice points”
informed by expert opinion. In summary, fertility staff
should refer or offer additional psychosocial care to pa-
tients at increased risk of experiencing psychosocial dis-
tress or problems, or to discuss their worries about the
pregnancy [21].
German guidelines provided information for psycho-

social counseling in the area of gamete donation, specific
to donor insemination, as this is the only legal form of
gamete donation in Germany [20]. There are several
complexities which are associated with building a family
with the assistance of donated semen which differ from
building a family with gametes of both intended parents,
including the differences between biological and social
parenthood, how this affects the members of the
intended family and any family of the donor, and how it
impacts the future child. One recommendation is spe-
cific to how both partners may feel toward the donated
semen and suggests that counselling can help towards
understanding and managing these feelings.

Discussion
Few existing CPGs for women pregnant following ART
were identified. A total of 10 guidelines were included,
with a focus on models of care, risks of ART, screening
in pregnant women, care of women with conditions not
specific to those pregnant using ART, and psychosocial
counselling for those involved in ART. The associated
degree of rigor based on formal quality assessments
using the AGREE-II tool was found to be both variable
and limited; only one CPG, the ESHRE guideline, refer-
enced a full publication [32], which provided additional
information on several key considerations (methodology,
the process of external review, and information for up-
dating) which led to a notably higher score. Efforts
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should be made to improve the quality of future guide-
lines since rigorously developed CPGs have shown to
improve healthcare processes and patient outcomes [42].
Recommendations within these guidelines related to

the population were often based on observational studies
and expert opinion. Many of the recommendations were
indicated to be the same as for the care suggested for
women who conceive spontaneously. This was either
due to a lack of evidence specific to women who con-
ceived with ART, conflicting evidence, or because the
evidence suggested that there was little or no difference
between these women. Additionally, the recommenda-
tions from the ACCP CPG were based on some evidence
on women who were undergoing ART treatment and
not yet pregnant, however, this evidence was combined
with studies that included women who were followed
through pregnancy.
Several fundamental points of care can be drawn from

the CPGs that were reviewed. One of the main differ-
ences of care for women becoming pregnant using ART
(relative to those conceiving spontaneously) was for
those who became pregnant with IVF-ICSI, because of a
higher risk of birth defects [34, 35]. In these cases, pre-
natal diagnosis screening is recommended [43]. Of note,
none of the guidelines discussed about Prenatal Genetic
Screening/Prenatal Genetic Diagnosis (PGS/PGD) and
perinatal outcomes, a more recent technology that needs
to be addressed in future CPGs. In addition, there is suf-
ficient evidence that multi-fetal pregnancies (triplets or
more) contribute to high risk pregnancies, deliveries,
and poorer outcomes [44, 45]. These pregnancies should
be avoided, and if they occur, the option of selective re-
duction should be discussed, including the emotions as-
sociated with this and the possibility of loss of the entire
pregnancy [46]. A common theme throughout many of
the guidelines was the need for counselling prior to
treatment, during treatment, and during pregnancy.
Many of the decisions that are to be made in the course
of ART treatment should be discussed with qualified
health professionals, including the risks associated with
treatment (e.g. multi-fetal pregnancies) [45], risks during
pregnancy (e.g., preeclampsia) [47], higher risk deliveries
(e.g., postpartum hemorrhage) [48], and risk to the baby
(e.g., low birth weight, pre-term delivery) [49]. It should
be noted that not all ART methods were addressed in
the set of included CPGs (e.g., no specific mention for
surrogate mothers). There may be a need to consider
different care options depending on the different types
of ART, as some techniques are associated with add-
itional risks. For example, some evidence indicates that
there is an increased risk of preeclampsia with IVF but
not for IUI compared to spontaneous conception [47].
Others have reported a higher risk of preeclampsia in
women conceiving by IUI with donor sperm compared

with partner sperm [50]. Comparing pregnancies with
donor oocytes to autologous IVF, there is an increased
risk for pregnancy-induced hypertension [51] and pre-
eclampsia [52].
Important gaps were noticed. Clear indications for

directing women pregnant using ART to low- versus
high-risk antenatal care do not exist. Furthermore,
consensus regarding ideal antenatal care (including
details such as types and timing of screening tests,
medication and supplement dosing and timing of de-
livery) of these women is lacking in both low-risk and
high-risk settings. Although it is recognized that there
is a higher incidence of mono-chorionic twinning
with IVF than the general population, none of the
guidelines addressed the use of early ultrasound to
determine twin chorionicity. In relation to evidence-
base recommendations known to decrease adverse
pregnancy outcomes in women at high risk, none of
the identified CPGs considered folic acid supplemen-
tation to decrease the risk of congenital anomalies in
ART pregnancies, or the use of low-dose aspirin to
decrease the risk of preeclampsia. Moreover, recent
guidelines specific to these two recommendations in
the general obstetrical population, did not identify
ART pregnancies as a high risk population who could
benefit from an adjusted dose of folic acid [53], or
low-dose aspirin after 12 weeks of gestation [54].
Finally, we did not identify guidelines addressing in-
terventions during delivery (e.g. induction of labor
versus spontaneous labor onset, cesarean section ver-
sus vaginal delivery) in pregnancies conceived through
ART.

Conclusion
There is evidence that supports an increased risk of
adverse maternal and perinatal outcomes in pregnan-
cies conceived using ART. The underlying cause of
infertility may play a role, and even within ART, there
appears to be different levels of risk depending on
the technology used. As this quality of evidence
grows and improves, CPGs specific to this population
need to be re-evaluated. Although the quality of most
included guidelines were deemed to require modifica-
tions (e.g., provide additional details of methodology),
it is recommended that women who conceive using
ART should be followed by health care providers with
a recognized postgraduate qualification in obstetrics,
be offered appropriate screening and diagnostic tests,
and have access to psychosocial counselling throughout
the entire process. The benefit of current recommendations
known to decrease the risk of congenital malformations
and preeclampsia in the general obstetrical population
should be evaluated in ART pregnancies.
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