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Aims Cardiac disease is one of the leading causes of indirect maternal death, and myocardial infarction (MI) is one of its
most common aetiologies. The objectives of this systematic review and meta-analysis were to characterize the inci-
dence of pregnancy-associated MI (PAMI), as well as the maternal mortality and the case-fatality rates due to PAMI.

...................................................................................................................................................................................................
Methods
and results

Articles were obtained by searching electronic databases, bibliographies and conference proceedings with no lan-
guage or date restrictions. Two reviewers independently selected population-based cohort and case-control studies
reporting on incidence, mortality and case-fatality rates for pregnancy-associated MI. Meta-analysis was performed
to estimate pooled maternal incidence, mortality and case-fatality rates. Meta-regression was performed to explore
heterogeneity. Based on 17 included studies, the pooled incidence of PAMI and maternal mortality from PAMI
were 3.34 (2.09–4.58) and 0.20 (0.10–0.29) per 100 000 pregnancies, respectively. The case-fatality rate was 5.03%
(3.78–6.27%). Country/region (meta-regression P = 0.006) and years of study (meta-regression P = 0.04) were
potential explanations for the observed heterogeneity in the pooled incidence estimates of maternal MI and its
associated mortality, with more recent studies and those conducted in the USA revealing the highest rates.

...................................................................................................................................................................................................
Conclusion This article provides a global estimate of the incidence, mortality rate, and case fatality rate of pregnancy-

associated MI. We identified higher rates of PAMI in the USA (relative to Canada and European countries) and
rising rates over time. Further research regarding this population is needed, especially given rising maternal age and
the increasing prevalence of cardiovascular risk factors.
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Introduction

Pregnancy is considered a ‘cardiovascular stress test’1 that can un-
mask underlying cardiovascular disease through progressive haemo-
dynamic changes2 which may lead to clinical decompensation and

potentially life-threatening disease. While hypertension, sepsis, and
haemorrhage remain the leading global causes of maternal death,3

cardiac disease has become the leading cause of maternal mortality in
high income countries in recent years4,5 and has gained increasing
relevance even in low and middle-income countries.6,7
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.
Myocardial infarction (MI) is a major cause of morbidity and mor-

tality for pregnant and postpartum women. A recent review of
cause-specific maternal mortality in Canada showed coronary artery
disease to be the leading etiology.4 In the recent UK Confidential
Enquiries, ischaemic heart disease and maternal MI were the most
common causes of maternal mortality due to cardiac disease.5

Despite this rising risk of maternal mortality and morbidity due to MI,
there is an unclear understanding of the true incidence of pregnancy-
associated MI (PAMI). In order to allocate resources and design appro-
priate programs, it is critical to understand the true burden of disease
due to PAMI. Understanding the interaction between morbidity and
mortality as related to pregnancy is also critical to informing maternal
health programmes. Declines in overall maternal mortality observed
with improvements in health care have been matched with an increasing
proportion of cases of morbidity; a phenomenon described as the ob-
stetric transition.8 In order to address questions related to maternal
morbidity, the World Health Organization (WHO) convened a
Maternal Morbidity Working Group (MMWG) to address the know-
ledge gaps regarding maternal morbidity.9,10 As part of this process, the
MMWG identified the need for systematic reviews to research current
estimates and evidence of maternal conditions of high priority. To date,
there have been no systematic reviews that summarize the population-
based data on pregnancy-associated MI. Our primary objective for this
systematic review and meta-analysis was to characterize the overall inci-
dence of PAMI. We also sought to determine the overall incidence of
maternal mortality as well as the case fatality rates due to PAMI.

Methods

Search strategy
We performed this systematic review in accordance with the MOOSE
guidelines for reporting of observational studies.11 We identified all po-
tentially relevant articles by searching MEDLINE (1946 through March
2016), EMBASE (1980 through March 2016), PubMed (1960-2016),
CENTRAL (Cochrane Central Register of Controlled Trials), and Web
of Science Core Collection (1899–2015). This search was enhanced by
scanning the bibliographies of identified articles and review articles, as
well as by reviewing the conference proceedings from the first four
Cardiac Problems in Pregnancy Congresses (2010, Valencia, Spain; 2012,
Berlin, Germany; 2014, Venice, Italy; 2016, Las Vegas, USA). We also
explored relevant data available in the grey literature by searching publi-
cations and reports available via national organizations including Statistics
Canada; Health Canada; the Centre for Maternal and Child Health
(CEMACH, UK) and the Centers for Disease Control (CDC, USA).
There were no language or date restrictions.

As per the strategy recommended for systematic reviews of observa-
tional studies,11 we searched the electronic databases using three compre-
hensive search themes (regarding the population/exposure, outcomes and
study design) which were then combined using the Boolean operator
‘AND’. This detailed search strategy is outlined in Supplementary material
online, Appendix S1.

Study selection
We included population-based single and multi-centre cohort studies (re-
porting on the incidence of MI and/or mortality and case fatality rates due
to MI in pregnant or postpartum women) as well as case control studies
(reporting on case fatality rates). Studies describing only MI occurring
outside of pregnancy and the postpartum period (defined as up to 6

weeks after delivery) were excluded. We excluded case reports and case
series, since they cannot provide measures of pregnancy-associated MI in-
cidence. Two of the authors (PG and MN) independently screened all ab-
stracts for eligibility. The full text articles of eligible abstracts were then
independently reviewed by both authors for inclusion. Discrepancies
were resolved by consensus between the two reviewers.

Data extraction and quality assessment
Data were independently extracted by PG and MN, with disagreements
resolved by consensus. The following data were extracted: author, publi-
cation year, study sample size, cohort demographics, study setting, total
number of pregnancies, number of PAMIs, timing of MI (antepartum
defined as conception until admission for delivery, peripartum defined as
24–48 h around delivery, postpartum defined as up to 6 weeks after deliv-
ery) and number of deaths due to PAMI. The primary outcome was the
incidence of PAMI, determined as the number of PAMIs divided by the
number of pregnancies. We also determined the rates of maternal mor-
tality (defined as number of maternal deaths/number of total pregnancies)
and case fatality (defined as number of maternal deaths/number of PAMI).

Study quality was assessed using an assessment tool based on general
quality criteria developed for observational studies12 and tailored to our
research question. Our quality assessment addressed whether the re-
search question was clearly stated, the study sample selection was clearly
described, study subject demographics were clearly described, inclusion
and exclusion criteria were pre-specified and applied uniformly to all
participants, MI diagnosis criteria were clearly defined and potentially
important baseline risk factors that may influence MI incidence were
identified.13 These quality elements were adjudicated as good, if clearly
described and given a score of 1, or as poor if unclear, inadequately or
not described and given a score of 0. These quality factors were evaluated
individually and aggregated for a total quality score that could range from
zero to six (out of a total score of six).

Data synthesis and analysis
The incidence of pregnancy-associated MI, along with 95% CIs, was identi-
fied for each study. For small proportions (when the numerator is too
small), the calculated lower limit of a confidence interval may fall below
zero based on a Gaussian distribution. To ensure that all CIs were between
0 and 1, the Wilson score interval was calculated using a binomial distribu-
tion.14 This has been shown to be suitable for studies with small sample size
and/or extreme probabilities.15 Weights for the individual studies were cal-
culated using the inverse of the variance method. To obtain a pooled esti-
mate of the incidence of PAMI, a fixed effect model (using the method of
Mantel and Haenszel) was initially performed. The Q-statistic was calcu-
lated to assess for significant heterogeneity between the included studies. If
significant heterogeneity was observed using the fixed effect model, we per-
formed a meta-analysis using a random effects model (using the method of
DerSimonian & Laird) to obtain a pooled estimate of PAMI. We used
meta-regression to explore potential factors associated with heterogeneity
that might affect the incidence of PAMI. These were defined a priori and
included country/region of study, time period of study, timing of PAMI and
study quality (individual quality factors and total quality score).

All analyses were performed using STATA 13.0 (Statacorp, College
Station, TX). A two-sided P-value less than 0.05 was considered statistic-
ally significant for meta-analyses and a P-value of less than 0.1 was con-
sidered statistically significant during meta-regression.
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Results

Identification of studies
Figure 1 shows the study selection process. Following title/abstract
screening, 51 papers remained for full text review. Of these, 17
studies comprising 75 570 508 women, met the inclusion
criteria.4,5,16–29 Of the 34 excluded studies, seven reported on
non-original data, 13 were not population-based, five were non-
consecutive case series, three reported on cohorts with a history of
prior ischemia or cardiomyopathy and six reported only on specific
subtypes of MIs. Six studies which analyzed data from the same data-
base–the US-based Nationwide Inpatient Sample (NIS) of the
Healthcare Cost and Utilization Project (HCUP)–were identi-
fied,19,22,30–33 with overlapping years of study. In order to avoid dupli-
cation of data sampling, three studies were selected for inclusion in
our analysis (covering the years of 2000–2002, 2004–2006, and
2008–2010), and a sensitivity analysis was performed evaluating the
effects of substituting the excluded studies in their place (see
Supplementary material online, Appendix S2). Such substitutions did
not significantly alter the primary or secondary outcomes reported.

Of the 17 included articles, 13 reported on the primary outcome
of PAMI incidence,16–18,21–27,29,31,33 eight of which also reported on

mortality and/or case-fatality rates. The other four studies4,5,20,28 did
not describe the incidence of PAMI but reported on mortality (total
12 studies) and/or case fatality (total 9 studies) rates due to PAMI.

Details of included studies
Table 1 shows details of the studies that met our inclusion criteria
and reported on the incidence, maternal mortality and/or case fatality
related to PAMI. The periods of study ranged from 196020 to 2011,34

and the study sample sizes ranged from 358 87421 to 12 670 12631

patients. Of the 17 study cohorts, eight were based in the United
States (USA),16,17,20,22,23,26,31,33 three in Canada,4,25,29 two in the
United Kingdom (UK),5,18 two in the Netherlands,21,28 one in
Sweden,27 and one in Taiwan.24 No studies from low and middle in-
come countries (LMICs) were identified. All included studies
acquired their samples from either national or regional patient regis-
tries/databases or data collected from multiple centres.

Study quality assessment
Table 2 displays the quality assessment of the included studies. The
mean total quality score for the included studies was 4.6 out of six,
with a range of three to six (indicating a range from moderate to ex-
cellent study quality). For all studies the research question, MI

Figure 1 Article flow diagram.
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definition, and inclusion/exclusion criteria were clearly described.
Seven studies had poor/inadequate description of subject demo-
graphics for their sample, such as the age and ethnicity of women
included in the study. There was inconsistent and variable reporting
of the prevalence of potentially important risk maternal factors such
as body mass index, medical comorbidities (such as diabetes and
hypertension) and pregnancy complications that may influence PAMI
incidence.

Incidence of myocardial infarction in
pregnancy
Thirteen studies reported on the primary outcome of pregnancy-
associated MI incidence, including a total cohort of 66 470 100 preg-
nancies. The reported incidence of pregnancy-associated MI ranged
from 0.6027 to 7.6017 per 100 000 pregnancies (Figure 2). When indi-
vidual studies were combined in meta-analysis, there was significant
heterogeneity: Q-statistic, P < 0.001; I2=98.5%, P < 0.001. The
pooled estimate of pregnancy-associated MI using a random effects
model was 3.34 per 100 000 pregnancies (95% CI: 2.09–4.58 per
100 000 pregnancies; Figure 2).

In meta-regression two factors were associated with significant
heterogeneity: country/region of study (meta-regression P = 0.006)
and study period (meta-regression P = 0.04) (Table 3). In stratified
analysis, studies conducted in the USA reported the highest incidence
proportions of pregnancy-associated MI (4.87/100 000 pregnancies),
while studies done in Canada (1.15/100 000 pregnancies) and Europe
(0.84/100 000 pregnancies) reported the lowest proportions.
Similarly, in stratified analysis the studies examining cohorts between
2000 and 2009 reported the highest overall incidence of pregnancy-
associated MI (4.39/100 000 pregnancies). Meta-regression evaluating

differences by timing of PAMI during pregnancy (reported in 9 of the
13 included studies) did not explain the observed heterogeneity
(meta-regression P = 0.54), with similar rates of PAMI described dur-
ing the antepartum (1.68/100 000 pregnancies), peripartum (1.10/
100 000 pregnancies) and postpartum periods (1.11/100 000 preg-
nancies). A sensitivity analysis restricted to the five papers which re-
ported on risk factors for PAMI18,22,23,25,26 revealed an incidence and
range of PAMI which was very similar to the entire cohort of studies
(3.56 events/100 000 pregnancies, range 0.73–6.82). Finally, none of
the ‘study quality’ assessment components, nor the aggregate study
quality score, were identified as significant sources of heterogeneity
(P = 0.84, see Table 3).

Maternal mortality and case-fatality due
to pregnancy-associated myocardial
infarction
Twelve studies reported on the secondary outcome of mortality
rate due to PAMI, with a total cohort of 47 281 210 pregnancies. The
rate of maternal mortality due to MI ranged from 0.0018 to 0.6426 per
100 000 pregnancies (Figure 3). In meta-analysis, there was significant
heterogeneity: Q-statistic, P < 0.001; I2=84.4%, P < 0.001. The
pooled estimate of mortality rate due to pregnancy-associated MI
using a random effects model was 0.20 per 100 000 pregnancies
(95% CI: 0.10–0.29 per 100 000 pregnancies; Figure 3). In meta-
regression, one factor was identified which may have contributed to
the heterogeneity seen: country/region of study (meta-regression
P = 0.29, P-value for USA-based studies vs. Canada/Europe
combined = 0.09) (Table 3). In stratified analysis, studies conducted in
the USA reported the highest rates of maternal mortality due to
pregnancy-associated MI (0.28/100 000 pregnancies), while studies

....................................................................................................................................................................................................................

Table 2 Quality indicators of included studies

Authoryear Research

question

described

Sample

described

Demographics

described

Inclusion/exclusion

criteria

MI clearly

defined

Risk factors

described

Overall

quality

score

Hibbard et al. 1975 Yes No No Yes Yes No 3

Salonen Ros et al. 2001 Yes Yes No Yes Yes No 4

Rusen et al. 2004 Yes No No Yes Yes No 3

Ladner et al. 2005 Yes No Yes Yes Yes Yes 5

Wen et al. 2005 Yes Yes No Yes Yes No 4

James et al. 2006 Yes Yes Yes Yes Yes Yes 6

Macarthur et al. 2006 Yes Yes Yes Yes Yes No 5

Schutte et al. 2010 Yes Yes Yes Yes Yes No 5

Kuklina et al. 2010 Yes Yes Yes Yes Yes No 5

Cantwell et al. 2011 Yes Yes Yes Yes Yes No 5

Lin et al. 2011 Yes No No Yes Yes No 3

Bateman et al. 2013 (a) Yes No No Yes Yes No 3

Bateman et al. 2013 (b) Yes Yes Yes Yes Yes No 5

Bush et al. 2013 Yes Yes Yes Yes Yes Yes 6

Huisman et al. 2013 Yes Yes Yes Yes Yes Yes 6

Grotegut et al. 2014 Yes No No Yes Yes Yes 4

Mulla et al. 2015 Yes Yes Yes Yes Yes Yes 6

MI, myocardial infarction.
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..done in Canada (0.06/100 000 pregnancies) and Europe (0.19/
100 000 pregnancies) reported lower rates. Examining cohorts by
period of study did not explain the observed heterogeneity (meta-re-
gression P = 0.38), although studies examining cohorts between 2000
and 2009 reported higher overall rates of maternal mortality due
to PAMI (0.28/100 000 pregnancies) relative to earlier cohorts

(0.13–0.17/100 000 pregnancies). None of the ‘study quality’ assess-
ment components, nor the aggregate study quality score, were iden-
tified as significant sources of heterogeneity (P = 0.94, see Tables 2
and 3). Timing of MI during pregnancy was not consistently reported
in the studies reporting on maternal mortality due to PAMI and was
not evaluated as a cause of heterogeneity.

Figure 2 Forest plot of incidence of pregnancy-associated myocardial infarction.

....................................................................................................................................................................................................................

Table 3 Stratified meta-analysis and meta-regression of pregnancy-associated MI incidence and maternal mortality
by methodological and clinical source

Potential variable Cohort

stratifications

MI incidence

(per 100 000

pregnancies)

P-value Maternal mortality

(per 100 000

pregnancies)

P-value

Country/region Canada 1.15 (0.96–1.34) 0.006 0.06 (–0.04–0.15) 0.29

Europe 0.84 (0.29–1.40) 0.19 (–0.04–0.42)

Taiwan 2.92 (1.91–3.92) N/A

USA 4.87 (3.42–6.33) 0.28 (0.17–0.38)

Study period 1970–1989 0.92 (0.40–1.44) 0.04 0.13 (–0.12–0.39) 0.38

1990–1999 2.27 (1.06–3.49) 0.17 (0.08–0.26)

2000–2009 4.39 (2.56–6.23) 0.28 (0.07–0.49)

Study quality Range 3–6 (0–6) Variable 0.84 Variable 0.94

Pregnancy timing Antepartum 1.68 (–0.14–3.50) 0.54 N/A

Peripartum 1.10 (0.43–1.77) N/A N/A

Postpartum 1.11 (0.00–2.22) N/A

MI, myocardial infarction.
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.Nine studies (all cohort studies) reported on the secondary
outcome of case-fatality rate due to PAMI, with a total cohort
of 39 235 630 pregnancies. The case-fatality rate due to maternal
MI ranged from 0.00%18 to 12.90%4 (Figure 4). When

individual studies were combined in a meta-analysis, there was no
significant heterogeneity: Q-statistic, P = 0.29; I2 =23.7%, P =0.233.
The case-fatality rates did not vary significantly by country/region
or by period of study. The pooled estimate of case-fatality due to

Figure 4 Forest plot of case-fatality rate due to pregnancy-associated myocardial infarction.

Figure 3 Forest plot of incidence of maternal mortality due to pregnancy-associated myocardial infarction.
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.
pregnancy-associated MI using a fixed effect model was 5.03%
(95% CI: 3.78–6.27%; Figure 4).

Discussion

Our study is the first systematic review and meta-analysis characteriz-
ing the incidence of pregnancy-associated MI. We determined an esti-
mated pooled incidence of PAMI of 3.34 (2.09–4.58) per 100 000
pregnancies, based on 13 population-based studies reporting on over
66 million pregnancies in six countries. The maternal mortality rate
due to PAMI among this global population of women was 0.20 (0.10–
0.29) per 100 000 pregnancies, with a case fatality of 5.03% (3.78–
6.27%). Our pooled estimate of the incidence of PAMI falls within the
range of recently reported population-based studies. The most com-
monly referenced studies from the USA. in recent years reported
rates of maternal MI of 2.8–6.8/100 000 pregnancies,22,23 and a recent
multicenter study from the UK identified a rate of maternal MI of
0.72/100 000.18 However, there was significant heterogeneity in the
incidence of pregnancy-associated MI across the population-based
studies identified. Given the few number of countries included in the
review and the fact that no data from LMIC countries was identified,
it is unlikely that there is one ‘true’ global incidence of PAMI. Rather,
differences over time and between regions will reflect true variation
in this important maternal health outcome. The summary estimate of
3.34 PAMI events per 100 000 pregnancies is therefore a ‘weighted
average’ of PAMI incidence. We explored the potential sources of
heterogeneity by meta-regression, in which we observed a signifi-
cantly higher reported incidence of maternal MI among U.S-based
study cohorts (incidence of PAMI: 4.98/100 000 pregnancies) and in
one study from Taiwan (2.92/100 000 pregnancies). This is much
higher than the rates observed in similar developed countries
(Canada and Europe) of 0.84–1.15 MIs/100 000 pregnancies.

The reasons for this apparent difference in national rates of PAMI
are speculative, including differential access to medical care or
population-based differences in the risk status of the maternal popu-
lations studied. Although the populations studied were from HIC, the
nature of the study populations, particularly with reference to mater-
nal age, racial mix, obesity, and other medical comorbidities which
might predispose to MI, were poorly elucidated in the included stud-
ies (as various maternal comorbidities and pregnancy complications
were inconsistently described in only 5 of 13 studies) due to their
database methodology. As such, we were not able to assess whether
the American maternal population varies with respect to known MI
risk factors or comorbidities relative to other regions.

It is also possible that reporting tendencies may have biased these
findings. In the US-based studies, several of which were based on the
National Inpatient Sample of the US-Healthcare Cost and Utilization
Project (HCUP) Database, a higher sensitivity to report on PAMI
may have occurred. This finding of higher maternal risk in American
women, however, is concordant with recent estimates of maternal
mortality (up until 2015)35 which revealed a higher overall maternal
mortality rate in the USA (14 per 100 000 pregnancies) relative to
Canada (7/100 000), the UK (9/100 000), the Netherlands (7/
100 000) and Taiwan (14/100 000).36 The influence of improved
identification and documentation of maternal deaths on estimates
which are intended to be internationally comparable remains under

debate. The country/region-specific rates of maternal MI identified in
our study mirror the regional differences in maternal mortality–thus
providing supportive evidence that these differences are a real
phenomenon.

We identified that pregnancy-associated myocardial infarction is
becoming more common, paralleling the widespread phenomenon
of increasing mean maternal age due to delayed maternity,37 as well
as the global rise in obesity and metabolic syndrome.38 Increasing ma-
ternal age also confers a higher likelihood of accumulating medical
comorbidities such as hypertension, diabetes, and dyslipidemia,
thereby increasing cardiovascular risk. This increasing incidence of
maternal MI was noted in the recent study by Ladner et al.,23 which
reported that the rate of maternal MI in California increased from
1 in 73 400 to 1 in 24 600 between the years 1991–2000. Similarly, in
the latest periodic review on maternal mortality in the UK, maternal
mortality dropped slightly relative to the previous triennium (after
rising progressively over the previous 9 years) but maternal mortality
due to cardiac disease continued to rise (from 1.01 deaths per million
pregnancies in 1985–1987 to 2.31 deaths per million pregnancies in
2006–2008).5

We found that the rate of maternal MI appears to be highest ante-
partum (1.68/100 000 pregnancies), with the subsequent incidence
equally distributed across the peripartum (1.10/100 000) and post-
partum (1.11/100 000) periods. Although pregnancy stage was not
identified as a significant source of heterogeneity in our study, it is
noteworthy that the antepartum interval is long (up to 40 weeks)
relative to the peripartum (1–2 days) and postpartum (6 weeks) peri-
ods. This supports the clinical impression that while many maternal
MIs may occur during the antepartum period, the latter two intervals
confer the greatest day-to-day risk of pregnancy-associated MI.
Mechanisms for an increased ‘day to day’ risk during the peripartum
and postpartum periods might include the increased metabolic de-
mands on the heart during labour, the use of uterotonic medica-
tions,16 as well as a dramatic return of cardiac preload following
delivery. A recent case series suggested that the mechanism of mater-
nal MI may also vary by the timing of the events, with atherosclerosis
and thrombosis being most common among antepartum MI events
while coronary artery dissection is the most common mechanism for
postpartum MIs.39 Studies such as this are subject to publication bias,
however, and may not reflect the true spectrum of pathology mani-
fested in an obstetric population. The mechanism of MI was not con-
sistently reported in these population-based database studies, and as
such whether the mechanism of pregnancy-associated MI truly varies
with the timing in pregnancy will require detailed evaluation of con-
secutive events in a large cohort/population and application of stand-
ard diagnostic criteria.

One of the strengths of our study is the inclusion of multiple
population-based databases to synthesize all the existing world-
wide published data supplemented by the search of multiple rele-
vant national data sources. We included studies from six countries
on three continents and limited our work to studies of general ob-
stetric populations, rather than high-risk groups, in order to make
the results widely generalizable. Despite the wide search, we
were unable to identify any studies from LMICs. As we believe
that PAMI is a significant global cause of maternal morbidity and
mortality, more direct data from LMICs would be very useful to
guide planning and resource allocation for maternal cardiac care in
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all regions; especially in light of reports of increasing incidence of
non-communicable diseases. Our study has several other limita-
tions. The rate of PAMI may have been overestimated in some
population-based studies using large databases which rely on dis-
charge diagnostic coding for the relevant (primary) outcome.
Although this methodology has been validated as useful for
population-based evaluation of rare outcomes,40 and the specifi-
city of the diagnosis of myocardial infarction in database analyses
may be as high as 97%,41 it is possible that the incidence of PAMI
was overestimated in database studies relative to multicenter
studies (in which the outcomes were more adjudicated).18 On the
other hand, not all studies that we included reported on MI inci-
dence during all time periods of pregnancy (antepartum, peripar-
tum, and postpartum). If the timing-specific rates of MI were
combined, we might arrive at a higher overall incidence of PAMI of
up to 3.89/10 000 pregnancies (Table 3). Another limitation is that
there is little detail regarding the mechanism of and risk factors for
PAMI in the large databases required to evaluate the rare event of
pregnancy-associated MI. Finally, a number of American studies
that we initially identified were based on the same Nationwide
Inpatient Sample database, resulting in overlapping cohorts of pa-
tients and necessitating the exclusion of studies with otherwise
useful data.

Conclusions

Our study provides a comprehensive and global estimate of the inci-
dence, mortality and case fatality rates of pregnancy-associated myo-
cardial infarction. We identified regional/national differences and an
increasing incidence of PAMI over time. Given the ongoing trend of
increasing maternal age, as well as the rising prevalence of obesity
and diabetes, further attention to and research regarding this popula-
tion is needed. This is especially true in the context of the Sustainable
Development Goals (SDG) which seek to end preventable maternal
mortality.42 Both the Ending Preventable Maternal Mortality Strategy
and the UN Secretary General’s Global Strategy for Women’s,
Children’s, and Adolescent’s Health bring further nuance and detail
to the vision of maternal health and stress the need for improved
data and improving health systems.43,44 This is particularly relevant
for maternal health, among which data on health outcomes and co-
morbidities have been poorly documented or scarce. Research and
collection of empirical data on maternal and perinatal outcomes
should be strengthened, especially in LMICs.

Supplementary material

Supplementary material is available at European Heart Journal–Quality
of Care and Clinical Outcomes online.
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