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Abstract
Objective To estimate the risk of pulmonary embolism and venous
thromboembolism in pregnant women after in vitro fertilisation.

Design Cross sectional study.

Setting Sweden.

Participants 23 498 women who had given birth after in vitro fertilisation
between 1990 and 2008 and 116 960 individually matched women with
natural pregnancies.

Main outcome measures Risk of pulmonary embolism and venous
thromboembolism (identified by linkage to the Swedish national patient
register) during the whole pregnancy and by trimester.

Results Venous thromboembolism occurred in 4.2/1000 women (n=99)
after in vitro fertilisation compared with 2.5/1000 (n=291) in women with
natural pregnancies (hazard ratio 1.77, 95% confidence interval 1.41 to
2.23). The risk of venous thromboembolism was increased during the
whole pregnancy (P<0.001) and differed between the trimesters
(P=0.002). The risk was particularly increased during the first trimester,
at 1.5/1000 after in vitro fertilisation versus 0.3/1000 (hazard ratio 4.22,
2.46 to 7.26). The proportion of women experiencing pulmonary
embolism during the first trimester was 3.0/10 000 after in vitro fertilisation
versus 0.4/10 000 (hazard ratio 6.97, 2.21 to 21.96).

Conclusions In vitro fertilisation is associated with an increased risk of
pulmonary embolism and venous thromboembolism during the first
trimester. The risk of pulmonary embolism is low in absolute terms but
because the condition is a leading cause of maternal mortality and clinical
suspicion is critical for diagnosis, an awareness of this risk is important.

Trial registration ClinicalTrials.gov NCT01524393.

Introduction
Infertility affects more than 10% of couples worldwide.1 Since
the birth of the first “test tube baby” in 1978, in vitro fertilisation
has been used increasingly to assist reproduction.2 To date about

five million people have been born after in vitro fertilisation
and this method is regarded as an effective and safe technique,
with about a third of attempts resulting in pregnancy and a
quarter in live births.3 4

It is well known that the risk of venous thromboembolism is
increased during normal pregnancy. According to data from
Sweden and Norway during the early 1990s venous
thromboembolism occurred in slightly more than one out of
1000 pregnant women.5 6Venous thromboembolism in pregnant
women after in vitro fertilisation has been reported in numerous
case reports and in two small consecutive series, two out of
2500 (0.8/1000)7 women and three out of 2748 (1.1/1000)
women.8 Notably, these estimates of incidence have been
claimed to be comparable to those during natural pregnancy.9
A recent report suggested that the incidence of venous
thromboembolism after in vitro fertilisation was substantially
increased during the first trimester but not in the other two
trimesters.10 No information exists on the risk of pulmonary
embolism after in vitro fertilisation, which is important because
embolism is a leading cause of maternal mortality.11 12Moreover,
in the recently published report outpatient diagnoses were not
included and no adjustments were made for the increased
incidence of venous thromboembolism during the past decade.10
Furthermore, no adjustments were made for the reported age
difference in cases and controls, making the strength of the risk
estimate of a 10-fold increase during the first trimester less
exact.
We compared the risk of pulmonary embolism and venous
thromboembolism in pregnant women after in vitro fertilisation
with that of age and time matched women with natural
pregnancy.
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Methods
This cross sectional study was based on the Swedish population
between 1990 and 2008, with linkage of data from two national
registers. The Swedish national patient register encompasses
both inpatients and outpatients.13 Inpatient data in Sweden
became available nationwide in 1987. Outpatient diagnoses
from hospitals started to be collected in 1997. Data in the patient
register can be linked to other registries through the unique
personal identity number assigned to Swedish residents.14

Women who underwent in vitro fertilisation
From the Swedish in vitro fertilisation register at the National
Board of Health and Welfare we retrieved information on
mothers who had given birth after in vitro fertilisation. This
register is now part of the Swedish medical birth register at the
National Board of Health andWelfare and includes information
on pregnancies after in vitro fertilisation since 1982. The birth
register includes data that were collected and registered at the
time the women were pregnant and includes validated
information on the pregnancy, delivery, and neonatal periods
for more than 99% of births in Sweden since 1973.15 The birth
register does not, however, include data onmiscarriages or other
pregnancy losses.
We restricted data retrieval to mothers of children born from
1990 and whose first child was born after assisted reproduction
by in vitro fertilisation. Subsequent pregnancies in these women
were therefore excluded from the study. Thus we identified 23
498 women who had given birth to their first child after in vitro
fertilisation between 1990 and 2008.

Women who did not undergo in vitro
fertilisation
From themedical birth register each womanwho had undergone
in vitro fertilisation was matched with up to five women whose
first child was born without in vitro fertilisation by calendar
year of delivery (two years either way) and maternal age (one
year either way). Subsequent pregnancies in these women were
excluded from the study; the analysis therefore included only
one pregnancy per patient. The matching resulted in 116 960
women who did not undergo in vitro fertilisation.
From the medical birth register we retrieved information on the
women’s country of birth, body mass index before pregnancy,
marital status, smoking status, number of older siblings,
singleton or multiple births, and estimated length of gestation.
We calculated the dates of the trimesters from the length of
gestation. The women’s level of educational attainment was
obtained from the register of education, Statistics Sweden, by
record linkage.14

We obtained information on the diagnoses of venous
thromboembolism including pulmonary embolism by linkage
to the Swedish patient register.13 The register comprises date of
admission and discharge and the main diagnosis, with up to
seven concomitant diagnoses. Inpatient care has been recorded
nationwide since 1987. Outpatient visits at specialist clinics are
included from 1997. Diagnoses were recorded according to the
International Classification of Diseases (ninth revision before
1996 and 10th revision from 1997): codes 415B, 451B, 452,
453C-D, 453W, 453X, 673C, 671D-E, and 671F in ICD9 and
I260, I269, I801-3, I808-9, I822-3, I828-9, O223, O225, O871,
O873, O879, and O882 in ICD10. We therefore included all
possible diagnoses of venous thromboembolism irrespective of
location.

Statistical analysis
The risk of venous thromboembolism and pulmonary embolism
was assessed in womenwho had and had not undergone in vitro
fertilisation during three periods: from 1 January 1987 to the
calculated date of start of pregnancy, during pregnancy and
delivery plus 42 days, and from day 43 to day 365 after delivery.
We calculated proportional hazard regression on time to first
event. To model and test the effect of in vitro fertilisation on
venous thromboembolism in the different trimesters and delivery
we used time dependent proportional hazard regression. We
calculated 95% confidence intervals. In the time dependent
model we tested effect modification of body mass index on the
effect of in vitro fertilisation. Multivariate analysis taking parity,
single or multiple births, smoking, education, maternal age,
country of birth, calendar period, and marital status into account
was carried out on the material stratified on body mass index
and restricted to women with a body mass index <30.
All statistical calculations were done using SAS software,
version 9.3. The regressions were carried out in the proportional
hazards regression (PHREG) procedure of SAS.

Results
Overall, 23 498 women were identified who had given birth
after in vitro fertilisation. The median age of these mothers was
33 (interquartile range 31-36) years. Matching with womenwho
had not had in vitro fertilisation resulted in an almost identical
age distribution (median 33 (31-36) years, table 1⇓). The
proportion of multiple births in the women who had undergone
in vitro fertilisation was 16.9%. Of the women who had had in
vitro fertilisation about 86% were born in Sweden, 6.7% were
smokers, 53.2% had a body mass index <25, 8.1% were obese
(bodymass index >30), and 47.1% had attained university level
education (>12 years).
The proportion of women who underwent in vitro fertilisation
and experienced venous thromboembolismwas 4.2/1000 (n=99)
comparedwith 2.5/1000 (n=291) of the 116 960matchedwomen
(table 2⇓). The risk after in vitro fertilisation increased during
the whole pregnancy (P<0.001; hazard ratio 1.77, 95%
confidence interval 1.41 to 2.23) and differed between the
trimesters (P=0.002, fig 1⇓ and table 3⇓). In particular the risk
was increased during the first trimester (1.5/1000 v 0.3/1000,
hazard ratio 4.05, 2.54 to 6.46). The risk did not differ between
the two groups of women before pregnancy (hazard ratio 0.85,
0.66 to 1.10) and during the year after delivery (1.29, 0.82 to
2.02, table 2).
Pulmonary embolism occurred in 19 women who underwent in
vitro fertilisation (8.1/10 000) compared with 70 of the 116 960
matched women (6.0/10 000). The risk was increased after in
vitro fertilisation (P<0.0034; hazard ratio 1.42, 0.86 to 2.36, fig
2⇓ and table 4⇓) and differed between the trimesters (P=0.0092).
In particular the risk was increased during the first trimester
(3.0/10 000 v 0.4/10 000, 6.97, 2.21 to 21.96).
Figure 3⇓ shows the time trend of diagnoses. The incidence of
venous thromboembolism during pregnancy in womenwho did
not undergo in vitro fertilisation was comparable to that of
women in Sweden and Norway during the 1990s.5 6 However,
the incidence increased during the first decade of the new
millennium, although it seemedmainly confined to outpatients.
No significant interaction was observed between body mass
index and in vitro fertilisation on incidence of venous
thromboembolism (P=0.21). The incidence in women who did
not undergo in vitro fertilisation, however, increased as expected
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by bodymass index (P<0.001), but no such effect was observed
in women after in vitro fertilisation (P=0.46, fig 4⇓).
Further multivariate analysis taking calendar period, parity,
single or multiple births, smoking, education, maternal age,
country of birth, and marital status into account was carried out
stratified on bodymass index in two categories: <25 and 25-29.9
(table 5⇓). Adjustment did not alter the significance of the main
finding. The adjusted hazard ratio of venous thromboembolism
during the first trimester was 4.22 (95% confidence interval
2.46 to 7.26). Multiple births seemed to have an influence on
incidence of venous thromboembolism (adjusted hazard ratio
2.12, 1.38 to 3.28).
A separate multivariate analysis on women with first births after
in vitro fertilisation compared with women not requiring assisted
reproduction resulted in a hazard ratio of 1.64 (1.23 to 2.18)
during the whole pregnancy and 3.50 (1.81 to 6.80) during the
first trimester. The overall risk during 2001-08 compared with
1990-2001 did not decrease (table 5).

Discussion
Pregnant women are at higher risk of venous thromboembolism
after in vitro fertilisation, particularly during the first trimester.
The risk of pulmonary embolism in women after in vitro
fertilisation was increased almost sevenfold during the first
trimester, although the absolute risk was low (2-3 additional
cases of pulmonary embolism per 10 000 pregnancies).
Pulmonary embolism is, however, an elusive condition that is
difficult to diagnose and is a leading cause of maternal death.11 12
Our finding is therefore important to health professionals dealing
with womenwho are recently pregnant after in vitro fertilisation.
Themedical literature contains numerous case reports of venous
thromboembolism during pregnancies after in vitro fertilisation,
and these articles have been reviewed repeatedly.7 9 16One reason
why these case reports attract attention is the unusual sites of
the thromboses, such as the arms or neck. These reviews
concluded that the risk of venous thromboembolism after in
vitro fertilisation is comparable to that of pregnancies after
natural conception,9 different to our findings. In our study the
incidence of venous thromboembolism in women after in vitro
fertilisation significantly increased during the whole pregnancy
and differed between the trimesters, in particular during the first
trimester. This finding in the first trimester is in line with a
recently published study.10 However, the risk estimate in that
study was almost double that of the present study—around
10-fold compared with fivefold. This difference in risk estimates
probably resulted from the absence of matching by calendar
period. From the Swedish medical birth register we matched
each woman who had undergone in vitro fertilisation with five
women who had not by both calendar period and age. Matching
by age is important as women with pregnancies after in vitro
fertilisation are on average older than those with natural
pregnancies.10 It is well known that the incidence of
thromboembolism increases with age.17 We also matched by
calendar year of delivery, which avoided biased estimates as
the number of pregnancies after in vitro fertilisation and the
number of thromboembolic events both increase by calendar
year. The in vitro fertilisation procedure has changed over time
with the introduction of more patient friendly protocols, less
vigorous stimulation with lower doses of gonadotropins and,
particularly in Sweden, a decreasing rate of multiple births, from
almost 30% to 5%.15 Adjustments were also needed to take
account of the increased incidence of venous thromboembolism
noted recently.10We analysed and adjusted for several maternal
factors known to affect pregnancy and vascular disease outcome

such as age, calendar year of delivery, body mass index, parity,
smoking, country of birth, marital status, and education. The
risk of venous thromboembolism increased by bodymass index
in women who did not undergo in vitro fertilisation but not in
those who did (fig 4). The reason for this could not be explained.
It could be speculated that differing oestrogen levels in lean and
obese women might play a part. Furthermore, the ovarian
hyperstimulation syndrome is more common in women with a
low body mass index.18 19 Since the ovarian hyperstimulation
syndrome is closely related to venous thromboembolism this
might also play a part.

Strengths and limitations of this study
The patient register is generally considered to have high validity
and was used to estimate the incidence of venous
thromboembolism in pregnant women during 1990-93.4 13 In
the present study we found a similar incidence in women who
did not undergo in vitro fertilisation during that period.
However, thromboembolic events in women regardless of
whether they underwent in vitro fertilisation increased during
the first decade of the newmillennium. One reason for this could
be the inclusion of outpatient diagnoses (fig 3). In addition,
awareness of venous thromboembolism during pregnancy has
increased over time. A high baseline index for suspicion of
venous thromboembolism during pregnancy is critical for
diagnosis because many of the clinical signs and symptoms are
also common in normal pregnancies.20 21 Improvement in
diagnostic procedures, including a more extensive use of
ultrasound examinations, has probably contributed to the
increased incidence of venous thromboembolism.20 22 23We have
no information on the severity of the venous thromboembolic
events. Furthermore, improvements in diagnostic procedures
and increased doctors’ awareness could contribute to the
increased incidence of venous thromboembolism.24A limitation
of our study is that owing to a lack of relevant data we could
not check these assumptions.
A further limitation is that we cannot rule out surveillance bias
(detection bias) between the two groups of women. Surveillance
bias is unlikely, however, because of the noticeable significant
increase of thromboembolic events during the first trimester in
pregnancies after in vitro fertilisation. A further argument
against surveillance bias was the absence of an increased risk
after delivery.
A weakness of the Swedish medical birth register is that it only
includes women with deliveries. Thus an obvious bias is that
more complicated pregnancies resulting in fatal outcomes to
the mothers were not included. This could underestimate the
true risk of venous thromboembolism and, in particular,
pulmonary embolism during a pregnancy after in vitro
fertilisation. Notably a major cause of maternal deaths during
pregnancy is embolism.11 12 Furthermore, the use of matched
controls in the present study clearly indicated an increased risk
of thromboembolism after in vitro fertilisation.
A further potential weakness could be an influence of parity on
the propensity to acquire thromboses. However, this is opposed
by the fact that also women with first births had an increased
risk of venous thromboembolism compared with natural
pregnancy. Another bias could be the presence of thrombophilia
and the antiphospholipid syndrome as these might influence
fertility.25 26

Time distribution of thromboembolic events
The distribution of pulmonary embolism and venous
thromboembolism during the three trimesters after in vitro
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fertilisation (figs 1 and 2⇓) contrasted with that of natural
pregnancies.17 Notably, the risk of pulmonary embolism in
natural pregnancies is highest in the postpartum period,17 20 27

whereas in the present study the greatest risk in women after in
vitro fertilisation was during the first trimester. The close time
relation to the in vitro fertilisation procedure suggests that
changes induced by the procedure itself could be of
pathophysiological importance. A plausible initiator of adverse
mechanisms could be the noticeable increase in endogenous
oestrogen levels during the stimulation phase of treatment before
the actual procedure.7During in vitro fertilisation the oestrogen
level increases rapidly (10-fold to 100-fold) from the
down-regulation phase to the stimulation phase.28 Exogenous
oestrogens have been repeatedly associated with an increased
incidence of venous thromboembolism, irrespective of the
indication for their use. The first reports were in women using
oral contraceptives containing oestrogen and recently in women
using oestrogen after the menopause.29-31 In the largest
randomised study to date the risk of venous thromboembolism
in women using exogenous oestrogens compared with placebo
was doubled (hazard ratio 2.06, 95% confidence interval 1.57
to 2.70).31 An increased risk of cardiovascular events has also
been shown in men receiving oestrogen for testosterone
dependent prostatic carcinoma.32

Conclusions
Our results show an increased risk of thromboembolism and,
importantly, pulmonary embolism in pregnant women after in
vitro fertilisation. Doctors should be aware of these increased
risks because the symptoms of pulmonary embolism can be
insidious and the condition is potentially fatal. Efforts should
focus on the identification of women at risk of
thromboembolism, with prophylactic anticoagulation considered
in women planning to undergo in vitro fertilisation.
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What is already known on this topic

Embolism is an important cause of maternal mortality in developed countries
In vitro fertilisation (IVF) is increasingly used for assisted reproduction
Reports suggest that the risk of venous thromboembolism is not increased after IVF compared with natural pregnancies although a
recent report showed an increased risk during the first trimester

What this study adds

The risk of venous thromboembolism increased during all trimesters in women after IVF, in particular during the first trimester
The risk of pulmonary embolism significantly increased during the first trimester

Tables

Table 1| Characteristics of pregnant women who underwent in vitro fertilisation (IVF) and women with natural pregnancies between 1990
and 2008, Sweden. Values are numbers (percentages) unless stated otherwise

Natural pregnancies (n=116 960)IVF pregnancies (n=23 498)Characteristics

Maternal age at birth:

1510 (1.3)322 (1.4)19-24

18 438 (15.8)3764 (16.0)25-29

50 575 (43.2)10 129 (43.1)30-34

40 083 (34.3)8016 (34.1)35-39

6354 (5.4)1267 (5.4)40-47

33.4 (3.9)33.3 (4.0)Mean (SD) age (years)

33 (31-36)33 (31-36)Median (interquartile range) age (years)

95 180 (81.4)20 267 (86.2)Born in Sweden

Prepregnancy body mass index:

20 228 (17.3)3961 (16.9)Missing data

62 464 (53.4)12 490 (53.2)<25

24 646 (21.1)5136 (21.9)25-29

9622 (8.2)1911 (8.1)≥30

Cigarette smoker:

7731 (6.6)1793 (7.6)Missing data

96 996 (82.9)20 130 (85.7)No

12 233 (10.5)1575 (6.7)Yes

Education (years):

1027 (0.9)48 (0.2)Missing data

11 741 (10.0)1789 (7.6)≤9

50 527 (43.2)10 588 (45.1)10-12

53 665 (45.9)11 073 (47.1)>12

Marital status:

7798 (6.7)1800 (7.7)Missing data

103 882 (88.8)21 569 (91.8)Married to or cohabiting with father of child

3,166 (2.7)51 (0.2)Single

2114 (1.8)78 (0.3)Other
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Table 2| Venous thromboembolism and pulmonary embolism events in pregnant women after in vitro fertilisation (IVF) and women with
natural pregnancies matched on age and calendar period of delivery. Values are numbers (percentages) of women unless stated otherwise

Proportional hazard regression (95% CI)Natural pregnancies (n=116 960)IVF pregnancies (n=23 498)Events in relation to pregnancy

Venous thromboembolism:

0.85 (0.66 to 1.10)415 (0.35)71 (0.30)Prepregnancy

1.77 (1.41 to 2.23)291 (0.25)99 (0.42)Pregnancy and delivery

1.29 (0.82 to 2.02)95 (0.08)24 (0.10)Days 43-365 postpartum

Pulmonary embolism:

1.04 (0.65 to 1.66)103 (0.09)21 (0.09)Prepregnancy

1.42 (0.86 to 2.36)70 (0.06)19 (0.08)Pregnancy and delivery

0.60 (0.18 to 1.98)26 (0.02)3 (0.01)Days 43-365 days postpartum
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Table 3| Time to first venous thromboembolic event by trimester in pregnant women after in vitro fertilisation (IVF) and women with natural
pregnancies matched on age and calendar period of delivery. Effect of different levels of effect modifier body mass index (BMI) is also
given. Values are numbers (percentages) of women unless stated otherwise

Proportional hazard regression (95% CI)*
Hazard ratio
(95% CI)

Natural
pregnancies
(n=116 960)

IVF
pregnancies
(n=23 498)Variables BMI >30BMI 25-29.9BMI <25Total

1.01 (0.22 to 4.6)2.61 (0.97 to 7.07)6.64 (3.6 to 12.23)4.05 (2.54 to 6.46)4.61 (2.95 to 7.21)38 (0.03)36 (0.15)First trimester (weeks 1-12)

—†2.13 (0.66 to 6.93)1.04 (0.40 to 2.72)1.11 (0.54 to 2.29)1.00 (0.51 to 1.97)63 (0.05)23 (0.10)Second trimester (weeks
13-25)

0.26 (0.04 to 1.91)1.80 (0.81 to 4.01)1.30 (0.61 to 2.80)1.30 (0.77 to 2.19)1.04 (0.64 to 1.69)94 (0.08)33 (0.14)Third trimester (week 26 to
<3 days before birth)

1.45 (0.49 to 4.27)1.55 (0.75 to 3.24)1.66 (0.90 to 3.05)1.59 (1.03 to 2.45)1.69 (1.15 to 2.48)192 (0.16)49 (0.21)≤3 days before to 42 days
after birth

0.530.07<0.001<0.001———P value for test of
difference‡

0.330.860.00060.002———P value for test of equal
effect in all time periods§

*Women with complete data on BMI.
†Weeks 13-25 are merged with week 26 until three days before delivery owing to few events.
‡Wald χ2 test for difference between IVF and no IVF.
§Wald χ2.
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Table 4| Time to first event of pulmonary embolism during trimesters in pregnant women after in vitro fertilisation (IVF) and women with
natural pregnancies matched on age and calendar period of delivery. Values are numbers (percentages) unless stated otherwise

Proportional hazard regression (95% CI)Natural pregnancies (n=116 960)IVF pregnancies (n=23 498)Variables

6.97 (2.21 to 21.96)5 (0.004)7 (0.03)First trimester (weeks 1-12)

0.42 (0.05 to 3.20)13 (0.01)5 (0.02)Second trimester (weeks 13-25)

0.40 (0.10 to 1.68)18 (0.02)6 (0.03)Third trimester (week 26 to <3 days before birth)

1.79 (0.86 to 3.74)49 (0.04)11 (0.05)≤3 days before to 42 days after birth

0.0034——P value for test of difference*

0.0092——Test of equal effect in all time periods†

*Wald χ2 for difference between IVF and no IVF.
†Wald χ2 test.

No commercial reuse: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2013;346:e8632 doi: 10.1136/bmj.e8632 (Published 15 January 2013) Page 8 of 11

RESEARCH

 on 10 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.e8632 on 15 January 2013. D
ow

nloaded from
 

http://www.bmj.com/permissions
http://www.bmj.com/subscribe
http://www.bmj.com/


Table 5| Multivariate analysis stratified on body mass index (BMI) in pregnant women with BMI <30: 23 498 women after in vitro fertilisation
(IVF) and 116 960 women with natural pregnancies matched on age and calendar period of delivery

Hazard ratio (95 % CI)

Variables Adjusted by conditioning on BMIBMI 25-29.9BMI <25

1=reference1=reference1=referenceNatural pregnancies

IVF pregnancies:

4.13 (2.37 to 7.17)2.40 (0.85 to 6.80)5.21 (2.68 to 10.14)First trimester (weeks 1-12)

1.18 (0.55 to 2.51)1.78 (0.53 to 5.93)0.91 (0.34 to 2.46)Second trimester (weeks 13-25)

1.25 (0.69 to 2.25)1.38 (0.57 to 3.33)1.17 (0.53 to 2.58)Third trimester (week 26 to <3 days before birth)

1.16 (0.69 to 1.93)1.27 (0.59 to 2.75)1.10 (0.56 to 2.17)≤3 days before to 42 days after birth

<0.0010.77<0.001P value for test of difference*

0.00170.420.001Test of equal effect in all time periods†

No of older siblings:

—1=reference1=referenceNone

0.83 (0.63 to 1.1)1.36 (0.58 to 3.19)0.92 (0.65 to 1.30)≥1

1=reference1=referenceSingle birth

2.06 (1.32 to 3.21)1.33 (0.57 to 3.13)2.52 (1.49 to 4.25)Multiple births

Smoking at start of pregnancy:

—1=reference1=referenceNo

0.89 (0.56 to 1.41)0.89 (0.45 to 1.77)0.91 (0.49 to 1.68)Yes

Education (years):

—1=reference1=reference≤9

0.88 (0.53 to 1.44)0.55 (0.27 to 1.12)1.16 (0.57 to 2.39)10-12

1.06 (0.64 to 1.75)0.80 (0.40 to 1.62)1.26 (0.61 to 2.59)>12

Maternal age at delivery (years):

—1=reference1=reference<35

≥35

1.14 (0.67 to 1.96)2.34 (0.85 to 6.45)0.84 (0.43 to 1.63)First trimester (weeks 1-12)

0.92 (0.48 to 1.75)2.25 (0.73 to 6.88)0.60(0.25 to 1.43)Second trimester (weeks 13-25)

0.84 (0.51 to 1.38)1.20 (0.58 to 2.49)0.60(0.30 to 1.23)Third trimester (week 26 to <3 before birth)

1.88 (1.26 to 2.78)2.64 (1.41 to 4.96)1.53 (0.91 to 2.57)≤3 before to 42 days after birth

Country of birth:

——1=referenceSweden

1.62 (1.09 to 2.41)3.06 (1.45 to 6.44)1.14 (0.72 to 1.83)Other country

Calendar period:

1=reference1=reference1=reference1990-2001

1.86 (1.43 to 2.43)2.64 (1.64 to 4.25)1.55 (1.12 to 2.14)2002-08

Marital status:

1=reference1=reference1=referenceMarried to or cohabiting with father of child

1.03 (0.52 to 2.03)1.34 (0.53 to 3.36)0.81 (0.29 to 2.21)Other

*Wald χ2 for difference between IVF and no IVF.
†Wald χ2.
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Figures

Fig 1 Proportional hazard regression of venous thromboembolism in pregnant women after in vitro fertilisation (n=23 498)
and in women with natural pregnancies (n=11 960) matched on age and calendar period of delivery

Fig 2 Proportional hazard regression of pulmonary embolism in pregnant women after in vitro fertilisation (n=23 498) and
in women with natural pregnancies (n=11 960) matched on age and calendar period of delivery

Fig 3 Time trends of incidence of registered venous thromboembolic (VTE) diagnoses per 1000 pregnant women after in
vitro fertilisation and women with natural pregnancies matched on age and calendar period of delivery in Swedish national
patient register, National Board of Health and Welfare
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Fig 4 Proportional hazard regression of venous thromboembolism in three strata for body mass index (<25, 25-29.9, and
≥30) in pregnant women after in vitro fertilisation (n=23 498) and in women with natural pregnancies (n=116 960) matched
on age and calendar period of delivery
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