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INTRODUCTION 

It is expected that more women with pre-existing ischemic heart disease 
(IHD) will become pregnant, due to increasing maternal age and an increasing 
incidence of traditional risk factors for IHD in pregnant women.1 2 IHD highly 
contributes to maternal mortality due to cardiovascular disease, which is the 
number one cause for indirect maternal mortality in the developed world.3

Studies on pregnancy risk in women with IHD have mainly focused on acute 
presentation and management of ischemic events, and excluded pregnancies 
in women with pre-existent IHD.4 5 The largest study to date of pregnancy in 
women with pre-existing IHD reported an increased complication risk with 
significant adverse maternal cardiac events occurring in 10%. The small sample 
size of this study,6 combined with a general scarcity of research in this area, 
means that many clinicians remain uncertain about the risk of pregnancy in 
women with pre-existent IHD. To address this knowledge gap we performed a 
systematic review analysing the cardiac, obstetric and foetal/neonatal outcome 
and complications of pregnancy in women with pre-existing IHD.

METHODS

We used the PRISMA-statement protocol and searched the MedLine public 
database for all studies dated until 13-07-2017.7 Search terminology was; 
("Myocardial Ischemia"[Mesh]) AND "Pregnancy"[Mesh], Myocardial Ischemia 
AND Pregnancy, coronary artery disease AND Pregnancy, Ischemic heart 
disease AND Pregnancy, acute coronary syndrome AND Pregnancy, myocardial 
infarction AND Pregnancy. The filters Humans, English, German, Dutch, Female, 
Adolescent: 13-18 years and Adult: 19+ years were activated. We only included 
studies written in English, German and Dutch to reduce misinterpretation of 
data. Exact duplicates were removed electronically. We included all online 
available articles, either from open access publishing and availability provided 
by the University Medical Centre Groningen. Articles that were not available for 
the University Medical Centre Groningen were bought. Articles not describing 
ischemic heart disease in relation to pregnancy, only describing myocardial 
ischaemia during pregnancy, or ischemic heart disease caused by Kawasaki or 
Takayasu disease were excluded. For studies describing >6 patients the authors 
were contacted to provide individual patient data. Smaller series or cases were 
only included when sufficient individual patient outcome data were described. 
The search and exclusion procedure was performed twice by the principal 
investigator (HL). 
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Collected data
Collected baseline date were maternal age at timing of diagnosis of ischemic 
heart disease and at gestation, coronary artery disease aetiology, coronary 
interventions (including thrombolysis, percutaneous coronary intervention, PCI, 
and coronary artery bypass crafting, CABG), pre-pregnancy occurrence of angina 
pectoris (AP) or acute myocardial infarction (AMI, specified as ST-elevation 
myocardial infarction (STEMI) and non ST-elevation myocardial infarction, 
NSTEMI), smoking history, comorbidities (diabetes, obesity, hypertension, 
inherited thrombophilia, connective tissue disease, other heart disease, 
dyslipidaemia and other manifestations of vascular thrombosis such as deep 
venous thrombosis (DVT), pulmonary embolism (PE) or cerebrovascular event 
(CVA)), New York Heart Association (NYHA) functional class, pre- pregnancy 
medication and left ventricular systolic function (defined as: normal function 
(left ventricular ejection fraction, LVEF≥55%), mild (45%–54%), moderate (30%–
44%) or severe (<30%) systolic dysfunction).

Our primary endpoints were ischemic cardiovascular events including cardiac 
arrest or cardiac death, ventricular tachycardia (VT) needing treatment and/or 
hospitalisation or recurrence of coronary ischemic events (including angina 
pectoris and acute coronary syndrome).

Secondary endpoints were divided in secondary cardiovascular, obstetric, and 
foetal/neonatal complications. Secondary cardiovascular complications were 
other cardiac arrhythmias (not VT fulfilling the criteria of primary endpoint), 
heart failure, other thrombotic events (deep venous thrombosis, DVT, pulmonary 
embolism, PE, or cerebrovascular event, CVA), new onset heart valve disease and 
endocarditis. Obstetric complications were Caesarean section (CS, planned and 
emergency), pregnancy induced hypertension (PIH), (pre)eclampsia, haemolysis 
elevated liver enzymes low platelet (HELLP) syndrome and postpartum 
haemorrhage (as reported a blood loss >500 mL after vaginal delivery or >1000 
mL after CS or need for transfusion therapy) and gestational diabetes.

Completed pregnancies were defined as pregnancies beyond >24 weeks 
duration. Incompleted pregnancies were subdivided in spontaneous and elective 
abortions.  Foetal/neonatal complications were defined as foetal/neonatal death 
(death after ≥24 weeks of gestation up to 28 days postpartum), late neonatal 
death (28 days post-partum up to 1 year post-partum), neonatal respiratory 
distress syndrome, neonatal intensive care unit (NICU) admission, premature 
birth (birth <37 weeks gestation), low birth weight (birth weight <2500 grams), 
small for gestational age (as documented in case reports or as reported by the 
treating physician in larger studies) and occurrence of congenital (heart) disease 
in the offspring.



5
 ―

 7
3

Statistical analysis
Statistical analysis was performed using IBM SPSS Statistics Premium' V 22 for 
Windows (IBM Corp. Released 2011. IBM SPSS Statistics for Windows, version 
22.0. Armonk, NY: IBM Corp.) Missing data were excluded for analysis. Continuous 
data are presented as a mean with a standard deviation (SD) or a median with 
an interquartile range (IQR) or range, depending on their distribution. Normality 
was tested with the Kolmogorov-Smirnov test with Lilliefors’ correction. Absolute 
numbers and percentages were presented for categorical data. We used the Chi-
square test for comparison of categorical variables, the independent t-test for 
comparison of two means. A p≤.05 was considered statistically significant, all 
tests are two-tailed.

RESULTS 

We included 37 articles describing 124 pregnancies (including 1 twin pregnancy) 
in 116 women with IHD, published between 1956 and 2015 (see figure 1 and 
table 1). Next to individual data extracted from case reports, individual patient 
data from 2 larger studies were requested and obtained, see table 1. Baseline 
data and use of medication for the women who became pregnant after diagnosis 
of IHD are described in table 2. Seven women had two pregnancies and one 
woman three pregnancies after IHD diagnosis.

Primary endpoints and secondary cardiovascular complications
Primary (ischemic) endpoints occurred in 25% of pregnancies, as displayed in 
table 3. For the sub-set of pregnancies in women with atherosclerosis as the 
underlying pathology for IHD, primary endpoints occurred in 45% versus 14% 
of pregnancies in women with other underlying pathology for IHD (p=.005). 
Pre-pregnancy revascularisation therapy (PCI, CABG or thrombolysis) did not 
influence primary endpoint outcome (27% occurrence of primary outcome 
endpoint occurrence in pregnancies with revascularisation therapy versus 24% 
in pregnancies without, p=.75), neither did NYHA classification prior to pregnancy 
(33% occurrence of primary outcome endpoint occurrence in pregnancies in 
women with NYHA functional class 2-4 versus 21% of the pregnancies in women 
with NYHA class 1, p=.34) or LVEF <45% (20% of the women with LVEF <45%, 
versus 30% in women with LVEF ≥45%, p=.53), nor maternal age.

Overall, there were two maternal deaths (2%). One 41-year old woman with 
medically treated IHD and NYHA class III died in the 18th week of pregnancy 
due to cardiac arrest after re-infarction, 4 years after her first AMI. A 27-year old 
woman who received a diagnosis of coronary spasm 5 years prior to pregnancy, for 
which she did not receive therapy, died suddenly 2 months post-partum after an 
uncomplicated pregnancy. Unstable angina occurred in two women, both during 
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pregnancy. Non-ST elevation myocardial infarction occurred in 8 pregnancies, 4 
of which occurred in the post-partum period. Primary endpoints occurred in 25% 
of pregnancies in women who were multiparous (n=19) compared to 27% (n=8) 
pregnancies in nulliparous women (p=.83). Two out of ten (20%) women with 
pre-pregnancy coronary dissection had recurrence of coronary dissection. For 
details of the pregnancies complicated by acute coronary syndrome, see table 4. 

Women who did not use anticoagulation therapy during pregnancy (low 
molecular weight heparins, LMWH, unfractioned heparins, UFH or vitamin K 
antagonists, VKA) did not have a higher occurrence of primary endpoints than 
women who did use anticoagulation therapy (22% versus 27%, p=.56). Women 
who did use neither anticoagulation therapy nor platelet inhibition did not have 
more primary endpoints than women who did use one of these therapies (19% in 
women without vs 27% in women with use of anticoagulation and or antiplatelet 
therapy, p=.36)

Secondary cardiovascular complications are displayed in table 3. Pulmonary 
embolism occurred during one pregnancy in the 1st post-partum week and 
occurred combined with hepatic artery thrombosis, spleen infarction and 
multiple arterial dissections in a woman who was not known to have connective 
tissue disease.

Obstetric and foetal/neonatal complications
Incompleted pregnancies
There were 12 incompleted pregnancies, of which 10 spontaneous abortions, 
1 early intra uterine foetal death due to maternal death, and 1 elective 
termination. Two of the incompleted pregnancies were associated with maternal 
cardiovascular complications: one was related to maternal death, the other to 
recurrent unstable AP and CABG. The elective termination had a maternal 
cardiac indication: recurrent AMI and PCI.

Completed pregnancies
Obstetric complications are displayed in table 5 and occurred in 58% of the 
pregnancies (n=65). Excluding planned caesarean section (CS), 34% of the 
women had obstetric complications (n=38).

Planned CS was performed for maternal indication in 12 women (33%, PIH n=3 
pre-eclampsia n=4, ischemic complication n=5). 

Fifty percent of the planned CS resulted in premature delivery versus 22% of 
prematurity with delivery of other modalities (including vaginal delivery and 
emergency CS, p=.003, missing data n=2). Planned CS with delivery of a premature 
neonate was performed for maternal indication in 5 pregnancies (29%, PIH (n=2), 
pre-eclampsia (n=2) and cardiac ischemia), other indications are unknown. 
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Foetal/neonatal complications occurred in 42% of the neonates, of which 15% 
(n=17 neonates) were related to planned CS. For details, see table 6. Low birth 
weight was reported in 45% of neonates delivered through planned CS, versus 
18% of the neonates who were delivered by other modalities (including vaginal 
delivery and emergency CS, p=.006). Maternal use of beta-blockers during 
pregnancy was unrelated to neonatal LBW (31% LBW in pregnancies with beta-
blocker use vs 25% without, p=.59) 

Neonatal death occurred in 4 neonates (4 %). One neonatal death occurred in 
a 37 year old woman whose pregnancy was complicated by PIH and a STEMI, 
she delivered a stillborn at 37 weeks. Another 47 year old woman without 
cardiovascular complications during pregnancy delivered a lifeless neonate 
with a VSD and trisomy 18 at 30 weeks of pregnancy. The other two neonates 
died after uncomplicated pregnancies due to unknown cause. A late neonatal 
death occurred once, in a 47 year old woman whose pregnancy was complicated 
by PIH. She delivered a premature LBW neonate at 30 weeks with trisomy 18 
who died 40 days after delivery. During her pregnancy maternal ACE-inhibitor 
use was reported. 

In addition to the 2 neonates who died with congenital disease, 5 other neonates 
had a congenital disease including ASD (needing surgical correction), VSD, 
trisomy 21, caroli disease (congenital cystic dilatation of the intrahepatic bile 
ducts) and an unspecified congenital disease, all unrelated to maternal VKA, 
ACE-inhibitor or statin use. 

Any adverse outcomes
Overall the chances of having an uncomplicated pregnancy (completed 
pregnancy without cardiovascular, obstetric or foetal/neonatal complications 
was 21% (n=26). When excluding complications related to planned CS the 
chances of having an uncomplicated pregnancy (completed pregnancy without 
cardiovascular, obstetric or foetal/neonatal complications) was 38% (n=47).

DISCUSSION

Our systematic review highlights the high risk nature of pregnancies in 
women with pre-existing IHD. Women have a 1 out of 4 chance of ischemic 
cardiovascular complications including maternal mortality in 2%. Women with 
atherosclerotic disease as underlying pathology appear at especially high risk 
for ischemic complications, both during pregnancy and the post-partum period. 
The re-occurrence rate of acute coronary syndrome in women with IHD is high 
occurring in 1 out of 11 (10%) of pregnancies. Women with coronary dissection as 
the underlying pathology have an especially high (1 out of 5) risk of re-dissection. 
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While new onset IHD during pregnancy and serious cardiovascular complications 
mainly occurs at the end of pregnancy or the post-partum period,4 maternal 
ischemic complications in women with pre-existent IHD are not limited to late 
pregnancy, as demonstrated by serious maternal cardiovascular morbidity 
including maternal death in 2 out of 12 incompleted (early) pregnancies. Clearly, 
pregnancies in these women should be classified as high risk pregnancies 
(modified WHO class of maternal risk of cardiovascular complications III).10-12 
This is underlined by another recently published risk score, the CARPREG II 
score, which adapted coronary artery disease as a lesion specific predictor for 
cardiac complications during pregnancy.13

In addition to serious ischemic cardiovascular complications, pregnant women 
with IHD appeared at high risk of obstetric complications, occurring in 58% of 
the cases. Planned CS significantly contributed to obstetric as well as foetal/
neonatal complications including prematurity and LBW. However, a significant 
limitation is the Current European guidelines suggest a vaginal delivery in most 
women with heart disease, and advocate the use of CS for obstetric indications.14 
Planned CS is considered for women with several cardiovascular diseases (aortic, 
heart failure) and for women who are anticoagulated on warfarin at the time of 
labour.14 The high incidence of planned CS in this study (32%) may be explained 
by the preference of the leading physician, preferring controlled circumstances 
in an operation room may hypothetically be preferential.14 Furthermore, some 
may be repeat CS. Also, not all cases are European in origin, and the higher 
incidence of planned CS even in the healthy population of women in the United 
States (33%) may raise the ratio of planned CS in this study (as many cases were 
northern American origin).15 However, as a concerning fact, planned CS led to 
preterm birth in 17 neonates of which 1 died after delivery (probably related to 
trisomy 18). In only 5 of these cases the choice for preterm planned CS delivery 
is explained by maternal indication due to pregnancy morbidity. Possibly, due to 
missing data, the maternal indication for these other planned CS was unknown. 
Another explanation for the premature CS deliveries may be physicians’ 
unfamiliarity regarding the pregnancy and delivery risk in women with IHD.

LBW was suggested to be related to beta-blocker use in recent literature, which 
we could not confirm in our population of women with pre-existent IHD.16 
However, possibly the sample size was too small to detect any difference. The 
high incidence of congenital anomalies (6%) remains unexplained; none of the 
mothers had congenital (heart) disease, and the incidence was unrelated to the 
use of known foetotoxic medication during pregnancy.

Our review indicates a high risk of cardiac as well as of obstetric and foetal/
neonatal complications in women with pre-existent IHD. Pre-pregnancy 
evaluation and counselling of these women is mandatory. From early pregnancy 
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on these women should be managed as high-risk pregnancies according to 
guidelines, by experts in pregnancy and heart disease and antenatal care should 
include frequent clinical assessment with focus on early detection of myocardial 
ischemia. Monitoring should continue during the post-partum period. 

LIMITATIONS

Our study was limited by scarcity of literature, missing data related to study 
design and reporting bias due to inclusion of case reports. Furthermore, a 
significant amount of included studies were not recent which may have biased 
or influenced outcomes by dated treatment options. Inherent bias may be 
present because possibly many women with (suspected high risk) coronary 
artery disease (including women with coronary dissections due to connective 
tissue disease) may have been advised against pregnancy. Therefore the risk 
of pregnancy in women with ischemic heart disease may be even higher than 
reflected in our study.

CONCLUSIONS

Pregnancies in women with pre-existing IHD are high risk pregnancies with a 1 in 
4 chance of serious cardiovascular complications including maternal mortality. 
Women with atherosclerotic coronary disease as underlying pathology appear 
at highest risk for ischemic complications. The chances of an uncomplicated 
pregnancy are low (21%) highlighting the need for very close maternal and foetal 
surveillance during pregnancy. 
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TABLES AND FIGURES

Figure 1. Inclusion.7 IHD = Ischemic heart disease. HD = heart disease. * of ≤6 patients, for 
studies describing >6 patients (n=2) the authors provided individual patient data.
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Table 1. Included studies.

When ≥3 authors only the first author was mentioned followed by ‘et al.’. Studies for which 
individual patient data were separately collected are represented in bold font.

Author Year of 
publication 

Study type Pregnancies 
(N) 

Aalders,K. et al.17 1998 retrospective case series 2 
Abramovitz,S.E. and Beilin,Y.18 1999 case report 1 
Bagg,W. et al.19 1999 retrospective case series 2 
Chestnut,D.H. et al.20 1986 case report 1 
Darias,R. et al.21  2001 case report 1 
Dawson,P.J. et al.22 1988 case report 1 
De Santis,M. et al.23 2011 case report 1 
Dufour,P. et al.24 1997 case report 1 
Dufour,P.H. et al.25 1997 case report 1 
Frenkel,Y. et al.26 1991 retrospective case series 4 
Gast,M.J.and Rigg,L.A.27 1985 retrospective case series 3 
Glaser,D. et al.28 1988 case report 1 
Gordon,S.29 1988 case report 1 
Guven,S. et al.30 2004 case report 1 
Hackney,D.N. et al.31 2007 case report 1 
Honig,O. et al.32 1998 case report 1 
Klinzing,P. et al.33 2001 case report 2 
Nakajima,Y. et al.34 2011 case report 1 
Ohkuchi,A. et al.35 2009 case report 1 
Pombar,X. et al.36 1995 case report 1 
Radio,G.J. and Chefetz,M.D.37 1978 case report 1 
Reece,E.A. et al.38 1986 case report 1 
Rhen,K. and Salokannel,J.39 1967 case report 1 
Rosenlund,R.C. an Marx,G.F.40 1988 case report 1 
Siegler,A.M. et al.41 1956 case report 1 
Silfen,S.L. et al.42 1980 case report 1 
Smith,R.L. et al.43 2008 retrospective case series 5 
Tedoldi,C.L. and Manfroi,W.C.44 2000 case report 1 
Tello-Montoliu,A. et al.45 2013 case report 1 
Tweet,M.S. et al.46 2015 retrospective case series 8 
Velasco,J.G. et al.47 1994 case report 1 
Verbruggen,M. et al.48 2015 case report 1 
Vinatier,D. et al.49 1994 case report 1 
Wender-Ozegowska,E. et al.50 2012 case report 1 
Wilson,A.M. et al.51 2004 case report 1 
Roos-Hesselink,J.W. et al.11 2013 combined retrospective 

and prospective registry 
20 

Burchill,L.J. et al.6 2015 retrospective cohort study 50 
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Table 2. Baseline data and use of medication for women who became pregnant 
after manifestations of IHD. Missing data were excluded for analysis.

To be continued on the next page.

 
 All cases 

(N,%) 
Missing 
data (N) 

Pregnancies  125  
Women  116  
Mean age at diagnosis IHD (mean years, [SD]) 30.8 [5.9] 55 
Mean time between diagnosis of IHD and first following  
pregnancy (mean years, [SD]) 

3.2 [3.2] 35 

Parity at first following pregnancy after diagnosis of IHD   12 
  Nulliparous 30 (29%)  
  Multiparous 74 (71%)  
Clinical presentation of IHD  12 
  Angina pectoris 8 (8%)  
  Unstable angina pectoris 8 (8%)  
  (N)STEMI 88 (85%)  
History of pregnancy related IHD  5 (4%)  
Underlying IHD pathology  45 
  Atherosclerosis 38 (54%)  
  Thrombus/embolic 17 (24%)  
  Coronary dissection 10 (14%)  
  Coronary Spasm/normal coronaries 6 (8%)  
IHD treatment  28 
  None/Conservative/Medication only 35 (30%)  
  Thrombolysis 2 (2%)  
  PCI without stent 12 (14%)  
  PCI with stent 17 (19%)  
  PCI unknown 11 (13%)  
  CABG 11 (13%)  
Comorbidities   
  Obesity 14 (16%) 29 
  Dyslipidaemia 21 (20%) 11 
  Hypertension 35 (34% 11 
  Diabetes Mellitus 18 (18%) 13 
  Smoking 41 (40%) 14 
  Other heart disease 0 11 
  Heart failure 3 (3%) 11 
  CVA 2 (3%) 52 
  PE/DVT 2 (3%) 47 
  Hypercoagulation disorders 10 (16%) 54 
  Connective tissue disease 2 (3%) 53 
Medication use   
Anticoagulation * 23 (24%) 21 
Platelet inhibitors **  45 (47%) 21 
  Betablocker 39 (42%) 23 
  Calciumantagonist 6 (7%) 23 
  Diuretic 5 (5%) 23 
  Statin 15 (16%) 23 
  Nitrate 17 (18%) 23 
  ATIIi/ACEi 21 (24%) 28 
Medication use during pregnancy *  27 
No anticoagulation or platelet inhibitors 32 (33%) 27 
Anticoagulation * 44 (45%) 27 
   VKA only 13 (13%)  
   VKA + single platelet inhibitors ** 12 (12%  
   VKA + dual platelet inhibitors ** 1 (1%)  
   LMWH only 7 (7%)  
   LMWH + single platelet inhibitors ** 1 (1%)  
   LMWH + dual platelet inhibitors ** 2 (2%)  
   VKA + ‘heparin’ 3 (3%)  
   VKA + ‘heparin’+ single platelet inhibitors ** 4 (4%)  
   UFH 1 (1%)  
Platelet inhibitors only 22 (22% 27 
  Single platelet inhibitor (ASA only) 14 (14%)  
  Dual platelet inhibitor ** 6 (6%)  
  Triple platelet inhibitors ** 0  
  Dipyridamole only 1 (1%)  
 Unknown platelet inhibitor 1 (1%)  
Betablocker 29 (31%) 32 
Calciumantagonist 3 (3%) 37 
Diuretic 8 (9%) 32 
Statin 12 (14%)  36 
Nitrate 19 (21%) 36 
ATIIi/ACEi 10 (11%) 37 
NYHA classification  50 
  1 52 (79%)  
  2-4 14 (21%)  
LVEF  53 
  Normal (≥55%) 40 (64%)  
  Mild dysfunction (45-54%) 13 (21%)  
  Moderate dysfunction (35-44%) 9 (14%)  
  Severe dysfunction (≤30%) 1 (2%)  
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ACEi = angiotensin converting enzyme inhibitor, ASA = acetylsalicylic acid, 
ATIIi = angiotensin 2 inhibitor, CABG = coronary artery bypass grafting, CVA = 
cerebrovascular accident, DVT = deep venous thrombosis, IHD = ischemic heart 
disease, LVEF = left ventricular ejection fraction, (N)STEMI= (Non) ST-elevation 
myocardial infarction, NYHA = New York heart association, PCI = percutaneous 
coronary intervention, PE = pulmonary embolism, SD = standard deviation. *exact 
duration of use during pregnancy unknown; **including acetylsalicylic acid, 
clopidogrel, prasugrel, ticagrelor.

Table 2. Continued.

 
 All cases 

(N,%) 
Missing 
data (N) 

Pregnancies  125  
Women  116  
Mean age at diagnosis IHD (mean years, [SD]) 30.8 [5.9] 55 
Mean time between diagnosis of IHD and first following  
pregnancy (mean years, [SD]) 

3.2 [3.2] 35 

Parity at first following pregnancy after diagnosis of IHD   12 
  Nulliparous 30 (29%)  
  Multiparous 74 (71%)  
Clinical presentation of IHD  12 
  Angina pectoris 8 (8%)  
  Unstable angina pectoris 8 (8%)  
  (N)STEMI 88 (85%)  
History of pregnancy related IHD  5 (4%)  
Underlying IHD pathology  45 
  Atherosclerosis 38 (54%)  
  Thrombus/embolic 17 (24%)  
  Coronary dissection 10 (14%)  
  Coronary Spasm/normal coronaries 6 (8%)  
IHD treatment  28 
  None/Conservative/Medication only 35 (30%)  
  Thrombolysis 2 (2%)  
  PCI without stent 12 (14%)  
  PCI with stent 17 (19%)  
  PCI unknown 11 (13%)  
  CABG 11 (13%)  
Comorbidities   
  Obesity 14 (16%) 29 
  Dyslipidaemia 21 (20%) 11 
  Hypertension 35 (34% 11 
  Diabetes Mellitus 18 (18%) 13 
  Smoking 41 (40%) 14 
  Other heart disease 0 11 
  Heart failure 3 (3%) 11 
  CVA 2 (3%) 52 
  PE/DVT 2 (3%) 47 
  Hypercoagulation disorders 10 (16%) 54 
  Connective tissue disease 2 (3%) 53 
Medication use   
Anticoagulation * 23 (24%) 21 
Platelet inhibitors **  45 (47%) 21 
  Betablocker 39 (42%) 23 
  Calciumantagonist 6 (7%) 23 
  Diuretic 5 (5%) 23 
  Statin 15 (16%) 23 
  Nitrate 17 (18%) 23 
  ATIIi/ACEi 21 (24%) 28 
Medication use during pregnancy *  27 
No anticoagulation or platelet inhibitors 32 (33%) 27 
Anticoagulation * 44 (45%) 27 
   VKA only 13 (13%)  
   VKA + single platelet inhibitors ** 12 (12%  
   VKA + dual platelet inhibitors ** 1 (1%)  
   LMWH only 7 (7%)  
   LMWH + single platelet inhibitors ** 1 (1%)  
   LMWH + dual platelet inhibitors ** 2 (2%)  
   VKA + ‘heparin’ 3 (3%)  
   VKA + ‘heparin’+ single platelet inhibitors ** 4 (4%)  
   UFH 1 (1%)  
Platelet inhibitors only 22 (22% 27 
  Single platelet inhibitor (ASA only) 14 (14%)  
  Dual platelet inhibitor ** 6 (6%)  
  Triple platelet inhibitors ** 0  
  Dipyridamole only 1 (1%)  
 Unknown platelet inhibitor 1 (1%)  
Betablocker 29 (31%) 32 
Calciumantagonist 3 (3%) 37 
Diuretic 8 (9%) 32 
Statin 12 (14%)  36 
Nitrate 19 (21%) 36 
ATIIi/ACEi 10 (11%) 37 
NYHA classification  50 
  1 52 (79%)  
  2-4 14 (21%)  
LVEF  53 
  Normal (≥55%) 40 (64%)  
  Mild dysfunction (45-54%) 13 (21%)  
  Moderate dysfunction (35-44%) 9 (14%)  
  Severe dysfunction (≤30%) 1 (2%)  

 

Table 3. Primary outcome endpoints and secondary cardiovascular compli-
cations in pregnancies in women with pre-existent IHD. Primary outcome 
endpoints are presented in bold font. 

ACS = acute coronary syndrome, CABG = coronary artery bypass grafting, 
CVA = cerebrovascular accident, DVT = deep venous thrombosis, (N)
STEMI= (non) ST elevation myocardial infraction, PCI = percutaneous 
coronary intervention, PE = pulmonary embolism, SVT = supraventricular 
tachycardia, VT = ventricular tachycardia, TIA = transient ischemic attack.

1 
 

 All pregnancies (N,%) Missing data (N) 
Pregnancies 124  
Any cardiovascular complication 38 (32%) 7 
Primary outcome complication 29 (25%) 7 
Maternal death 2 (2%) 10 
Cardiac arrest 1 (1%) 10 
VT  1 (1%) 13 
Angina Pectoris 25 (22%) 1 
ACS 10 (9%) 8 
   Of which (N)STEMI 8 (7%)  
PCI  3 (3%) 12 
CABG 2 (2%)  11 
Heart Failure 2 (2%) 13 
SVT 3 (3%) 12 
New heart valve disease 1 (1%) 31 
Endocarditis 0 12 
CVA/TIA 2 (2%) 12 
PE 1 (1%) 55 
DVT 0 56 
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Table 4. Overview of the women with pre-existent ischemic heart disease (IHD) with 
pregnancies complicated by acute coronary syndrome (ACS).

CABG= coronary artery bypass grafting, CS = Caesarean Section, DM = Diabetes Mellitus, LBW = 
low birth weight, NSTEMI = Non-ST-elevation myocardial infarction, PCI = percutaneous coronary 
intervention, STEMI = ST-elevation myocardial infarction, UAP = unstable angina pectoris.

1 
 

Type of 
ACS 

Age 
woman 
(years) 

IHD Aetiology Timing 
during / 
after 
pregnancy 

Intervention  Obstetric 
complications 

Foetal/neonatal 
complications 

UAP  42 Atherosclerosis  15 weeks CABG  miscarriage 
UAP 41 Atherosclerosis  unknown Unknown  Gestational DM 

Emergency CS 
Hypoglycaemia  

NSTEMI 
(maternal 
death) 

41 Unknown  18 weeks No    

NSTEMI 50 Unknown  8 weeks PCI  Elective 
termination  

NSTEMI 32 Thrombus/emboli  During 
pregnancy  

Unknown  No  No  

NSTEMI 33 Atherosclerosis  Post partum 
(4wk) 

PCI Pre-eclampsia Prematurity (36 
wks) 

NSTEMI 32 Atherosclerosis  Post partum 
(4wk) 

Unknown  Pre-eclampsia 
Emergency CS 
(maternal 
indication) 

Prematurity 
LBI 

NSTEMI 31 Coronary 
dissection  

Post partum 
(5d) 

No  No  No  

NSTEMI 34 Coronary 
dissection  

Post partum 
(9 wk) 

CABG No  No  

STEMI 38 Unknown  6 wks  No  PIH LBW, Foetal 
death (37 wks) 
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Table 6. Foetal/neonatal complications.

ARDS = acute respiratory distress syndrome, CS = 
Caesarean section, IUGR = intra uterine growth retar dation, 
LBW = low birth weight, SGA = small for gestational age. 
*Including 1 twin pregnancy, ** hypoglycaemia (n=2), need 
for intubation due to meconium aspiration, (successful) 
neonatal cardiopulmonary resuscitation and nephrotic 
syndrome combined with neonatal sepsis (all n=1).

1 
 

 
 All (N,%) Missing (N) 
Neonates 113*  
Feto-neonatal complications 47 (42%) 1 
   unrelated to planned CS 30 (27%) 1 
Foetal/neonatal outcome   
   Death >24wks 4 (4%)  
   Death after life birth (40d) 1 (1%)  
   Life birth 108 (96%)  
Prematurity 34 (32%) 5 
IUGR 9 (10%) 25 
LBW 26 (28%) 20 
SGA 2 (4%) 62 
Congenital disease 7 (6%) 4 
Foetal haemorrhage 1 (1%) 29 
ARDS 4 (5%) 29 
Other serious complication ** 5 (5%) 19 

 

Table 5. Obstetric complications. 

CS = Caesarean section, SD = standard deviation), PIH = pregnancy 
induced hypertension, PPH = post-partum haemorrhage. *Including 
1 twin pregnancy. ** Any obstetric complication, planned CS (not for 
PIH/pre-eclampsia) excluded.

1 
 

 All pregnancies (N,%) Missing (N) 
Completed pregnancies 112 *  
Mean timing of delivery (SD) 37 weeks (2.7 weeks) 14 
Any obstetric complication 65 (58%)  
   excl. planned CS ** 38 (34%)  
Caesarean delivery 56(50%)  
   Planned 36 (32%)  
   Emergency maternal  10 (9%)  
   Emergency foetal 7 (6%)  
   Emergency unknown 7 (6%)  
Hypertensive disorders 23 (21%)  
   PIH 11 (10%)  
   Pre-eclamspia 12 (11%)  
Gestational diabetes mellitus 3 (3%) 20 
PPH 6 (7%) 20 

 






