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Takayasu Arteritis and Pregnancy
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Objective. To assess the relationship between
Takayasu arteritis (TAK) and pregnancy outcome.

Methods. This study included 240 pregnancies in
96 patients fulfilling the American College of Rheuma-
tology 1990 criteria for the classification of TAK and/or
the 1994 Chapel Hill Consensus Conference nomencla-
ture/criteria for vasculitis. We analyzed obstetric and
maternal outcomes in women who were pregnant before
and/or at the same time as or after TAK diagnosis. We
assessed factors associated with complicated pregnancy.

Results. One hundred forty-two pregnancies oc-
curred in 52 patients before TAK diagnosis (median age at
pregnancy 26 years [interquartile range 23–30 years]), and
98 pregnancies occurred in 52 patients concomitant with
or after TAK diagnosis (median age at pregnancy 28 years

[interquartile range 26–31 years]). Pregnancies concomi-
tant with or after TAK diagnosis had a 13-fold higher rate
of obstetric complications compared to pregnancies before
TAK diagnosis (odds ratio 13 [95% confidence interval 5–
33], P < 0.0001). TAK was associated with a 40% frequency
of obstetric complications, including preeclampsia/eclamp-
sia (24 pregnancies [24%]), premature delivery (8 preg-
nancies [8%]), and intrauterine fetal growth restriction or
death (5 pregnancies [5%]). Maternal complications of
TAK occurred during 39% of pregnancies and included
mainly new-onset or worsening hypertension (26 pregnan-
cies [27%]). In multivariate analysis, smoking (odds ratio
6.15 [95% confidence interval 1.31–28.8]) and disease
activity of TAK (a National Institutes of Health score of
>1) (odds ratio 28.7 [95% confidence interval 7.89–104.7])
were independently associated with obstetric and maternal
complications.

Conclusion. TAK negatively affects pregnancy
outcomes. Disease activity increases the risk of obstet-
ric and maternal complications, mainly due to arterial
hypertension.

Takayasu arteritis (TAK) is a chronic inflamma-
tory vasculitis of unknown origin affecting large vessels,
predominantly the aorta and its main branches (1). Vessel
inflammation leads to wall thickening, fibrosis, stenosis,
and thrombus formation. More acute inflammation can
severely compromise the arterial media, leading to loss of
vessel wall integrity and aneurysm formation. These
lesions are often asymptomatic unless they dissect, rup-
ture, or, in the case of the aorta, produce root/arch aneur-
ysms and aortic regurgitation. These lesions are often
discovered after many years of disease. Symptoms reflect
end-organ ischemia. During TAK, cardiovascular events
are not uncommon (2,3). Pregnancy can also lead to vas-
cular injury, and pregnancy-related cardiovascular and
cerebrovascular accidents are feared maternal complica-
tions. Cardiovascular and cerebrovascular events account
for 5–19% of all maternal deaths during pregnancy (4).
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R�ef�erence des Maladies Auto-Immunes et Syst�emiques Rares, Centre
Hospitalier R�egional Universitaire de Lille, and Universit�e de Lille 2,
Lille, France; 6L. Chiche, MD, PhD, F. Koskas, MD, PhD, J. Gaudric,
MD: AP-HP, Groupe Hospitalier Piti�e-Salpêtrière and Universit�e
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The risk of stroke and myocardial infarction has been
shown to increase in pregnant women compared to non-
pregnant women of similar age (5,6). Recently, cardiac
diseases have become the leading cause of maternal death
in the UK (7). Therefore, pregnant women with TAK
have a high risk of vascular complications that could neg-
atively affect fetal and maternal outcomes.

Because TAK usually affects young women, the
management of pregnancy during this vasculitis is not
uncommon. Nonetheless, observational studies of women
who were pregnant during TAK disease are sparse and
limited. Fewer than 250 TAK patients have been
described in the literature with respect to pregnancy out-
come (8–10). Previous studies did not analyze maternal
and fetal outcomes according to disease activity
(1,8,9,11–18). Pregnancy may affect the diagnosis, man-
agement, and outcome of TAK. During pregnancy, TAK
may arise de novo, and preexisting vascular symptoms
and/or arterial lesions of TAK, such as massive hemopty-
sis or aortic dissection (19,20), may be significantly wors-
ened and may potentially become life-threatening. In
addition, TAK is the unique systemic vasculitis in which 2
cases of maternal death during pregnancy have been
reported, which were related to myocardial infarction due
to TAK involvement of the coronary arteries and uncon-
trolled hypertension with congestive heart failure, hypox-
emic ischemic encephalopathy, and renal failure (15,16).
TAK may also severely affect pregnancy. Preeclampsia
and intrauterine death are reported to occur frequently
among TAK patients (40% and 10%, respectively) and
could be associated with lesions of the abdominal aorta
and renal arteries (15). However, cases of TAK improve-
ment during pregnancies have been reported. Followup
C-reactive protein (CRP) levels and digital plethysmogra-
phy during pregnancy have shown an improvement that

persists for 1 year postpartum (17). Finally, the interplay
between TAK and pregnancy remains unclear.

Our objective was to determine the mutual influ-
ence of TAK disease and pregnancy and to assess fac-
tors associated with adverse outcome of pregnancy. In
this French nationwide study, we analyzed obstetric and
maternal outcomes in women who were pregnant before
and/or at the same time as or after TAK diagnosis.

PATIENTS AND METHODS

Patients. We conducted a retrospective multicenter
study covering the period between 1970 and 2013 in referral
centers of the French Takayasu Network. We retrospectively
identified 240 pregnancies in 96 women fulfilling the American
College of Rheumatology 1990 criteria for the classification of
TAK (21) and/or the 1994 Chapel Hill Consensus Conference
nomenclature/criteria for vasculitis (22). Historical data on pre-
vious pregnancies were recorded, including pregnancies before
TAK diagnosis (Figure 1). Ninety-eight pregnancies occurred in
52 patients at the same time as TAK diagnosis or afterward.
One hundred forty-two pregnancies occurring in 52 patients
before TAK diagnosis were used as a control group to estimate
the incidence of obstetric complications in TAK.

Obstetric complications were defined as the occurrence
of at least 1 of the following events: preeclampsia, eclampsia, mis-
carriage, premature delivery (i.e., # 34 weeks of gestation), medi-
cal termination of pregnancy, intrauterine fetal growth restriction,
or intrauterine fetal death. Gestational hypertension was defined
as hypertension during pregnancy with onset after 20 weeks of
gestation (23). Preeclampsia and eclampsia were identified using
criteria established by the American College of Obstetrics and
Gynecology (24). Maternal complications were defined as the
occurrence of at least 1 of the following events: complicated cesar-
ean delivery (e.g., hemorrhage/hematoma/hysterectomy), new-
onset or worsening arterial hypertension (requiring addition of at
least 1 antihypertensive drug), venous thrombosis including pul-
monary embolism, new-onset or worsening arterial aneurysm,
occurrence of stroke/transient ischemic attack, end-stage renal
failure, or infection.

Figure 1. Flow chart showing the pregnancies and patients included in the study. TA 5 Takayasu arteritis.
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Disease activity was defined according to National Insti-
tutes of Health (NIH) criteria: 1) new ischemic vascular sign
(i.e., claudication, bruit or asymmetry in pulses or blood pres-
sure, carotodynia, pulse abolition); 2) new arterial lesion or
worsening of preexisting lesions on imaging, visualized by
echocardiography and/or magnetic resonance imaging; 3) sys-
temic clinical feature (i.e., weight loss, fever, or myalgia); 4)
biologic activity, represented by increased erythrocyte sedi-
mentation rate (ESR) and/or CRP level (1,25). Each item con-
tributes 1 point to the NIH score. Disease was considered
active if the NIH score was .1 and was otherwise considered
inactive (1,25).

Statistical analysis. Continuous variables are pre-
sented as the median and interquartile range (IQR) and were
compared between groups using the Wilcoxon rank sum test.

Categorical variables are presented as the number and percent
and were compared between groups using Fisher’s exact test.
Odds ratios (ORs) are provided with 95% confidence intervals
(95% CIs).

In order to identify factors associated with complications,
univariate analyses were performed using a logistic regression
model. Variables that were significant at P , 0.10 were included
in multivariate analysis. Multivariate models were selected using
backward stepwise procedures on P values (5% threshold). All
tests were 2-sided; P values less than 0.05 were considered signifi-
cant. Analyses were performed using R statistical platform, ver-
sion 3.0.2 (www.r-project.org).

RESULTS

Characteristics of the study population. Main
clinical and demographic characteristics of the 240 preg-
nancies in 96 women with TAK are presented in Table 1
and Figure 1. One hundred forty-two pregnancies occurred
in 52 patients before TAK diagnosis (median age at diag-
nosis 43 years [IQR 32–50 years] and at pregnancy 26 years
[IQR 23–30 years]). Ninety-eight pregnancies occurred in
52 patients concomitant with or after TAK diagnosis
(median age at diagnosis 26 years [IQR 21–27 years] and at
pregnancy 28 years [IQR 26–31 years]). A median of 2
pregnancies occurred before TAK diagnosis (IQR 2–4). A
median of 2 pregnancies occurred concomitant with or
after TAK diagnosis (IQR 1–3). Patients were predomi-
nantly white (45%) or originated from North Africa
(32%). Major cardiovascular risk factors were a history of
hypertension (30%) and tobacco use (26%). Patients most
frequently had type V angiographic findings (52%) accord-
ing to the Numano classification (26). According to the
Ishikawa criteria (27), 32 patients (33%) had group I dis-
ease, 36 patients (38%) had group II disease, and 28
patients (29%) had group III disease. At the time of TAK
diagnosis, the most common presenting features were
blood pressure discrepancy .10 mm Hg (51%), unequal
or absent pulse, (51%), vascular bruits (50%), and hyper-
tension (42%).

TAK and obstetric/maternal outcomes. Among
96 patients, 8 experienced pregnancies both before and at
the same time as or after TAK diagnosis. Obstetric compli-
cations were more frequent in women who were pregnant
at the same time as or after TAK diagnosis than in women
who were pregnant before TAK diagnosis (OR 13 [95%
CI 5–33], P < 0.0001) (Figure 2). Overall obstetric compli-
cations were observed in 40% of pregnancies and included
mainly preeclampsia (21%), miscarriage (9%), premature
delivery (8%), and intrauterine fetal death or growth
restriction (5%). Maternal complications were observed in
39% of TAK patients. The most frequent complications
were new-onset arterial hypertension (15%), worsening
arterial hypertension (11%), and arterial stenosis/occlusion

Table 1. Characteristics of the 96 patients with TAK*

Age at TAK diagnosis, median (IQR) years 29 (24–42)
Age at pregnancy onset, median (IQR) years 27 (24–31)
Race

White 43 (45)
North African 31 (32)
Black 22 (23)

Cardiovascular risk factors
Smoking 24 (26)
Hypertension 27 (30)
Dyslipidemia 16 (18)
Diabetes mellitus 3 (3)

Numano classification
Type I 24 (25)
Type IIa 6 (6)
Type IIb 8 (8)
Type III 1 (1)
Type IV 7 (7)
Type V 50 (52)

Ishikawa criteria disease group
I 32 (33)
II 36 (38)
III 28 (29)

Signs at TAK diagnosis
Hypertension 39 (42)
Blood pressure discrepancy 48 (51)
Limb claudication, upper 33 (35)
Limb claudication, lower 14 (15)
Carotodynia 10 (11)
Headache 21 (22)
Vascular bruits 47 (50)
Unequal or absent pulses 48 (51)
Dyspnea 16 (17)
Cardiac failure 5 (5)
Myocardial ischemia 5 (5)
Mesenteric ischemia 15 (16)
Retinopathy 7 (8)
Stroke 9 (10)
Transient ischemic attack 7 (7)
Pulmonary hypertension 1 (1)
Fever 14 (15)
Arthralgia 19 (20)
Erythema nodosum 15 (16)
ESR .30 mm/hour and/or CRP .7 mg/liter 47 (51)

* There were 240 pregnancies in 96 patients. Some percentages do not
reflect a denominator of 96 patients due to missing data. Except where
indicated otherwise, values are the number (%) of patients. TAK5

Takayasu arteritis; IQR 5 interquartile range; ESR 5 erythrocyte sedi-
mentation rate; CRP 5 C-reactive protein.
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(8%) (Table 2). Arterial territories involved in TAK did
not differ significantly between pregnant women with
obstetric/maternal complications and those without (in-
volvement of abdominal aorta in 44% and 50%, respec-
tively; involvement of renal arteries in 25% and 17%,
respectively). More than 5% of women who were preg-
nant at the same time as or after TAK diagnosis devel-
oped a life-threatening maternal complication specific to
TAK. Vasculitis-related severe maternal complications
included 2 aortic aneurysms, 2 instances of end-stage
renal disease, 1 stroke, and 1 transient ischemic attack
(Table 2). Among maternal complications, 14% occurred
postpartum. We did not observe maternal death. Three
neonatal deaths were observed in 2 patients: 2 stillbirths
after eclampsia and 1 neonatal death that occurred 48
hours following a delivery at 27 weeks due to severe intra-
uterine growth restriction and placental ischemia.

Disease activity and pregnancy outcome. Among
the 98 pregnancies occurring in 52 patients at the same
time as or after TAK diagnosis, pregnancy was concomi-
tant with TAK diagnosis in 23 patients (44%). Active
disease with an NIH score of .1 was observed in 39

Figure 2. Cumulative incidence of obstetric complications among 240
pregnancies according to the chronology of pregnancy based on diag-
nosis of Takayasu arteritis (TA).

Table 2. Obstetric and maternal complications among 98 pregnancies occurring concomitant with or after TAK diagnosis,
by disease activity group*

All pregnancies
(n 5 98)

Pregnancies in
TAK patients

with active disease
(NIH score of .1)

(n 5 39)

Pregnancies in
TAK patients

with inactive disease
(NIH score of #1)

(n 5 59) P

Obstetric and/or maternal complications 52 (53) 35 (90) 17 (29) ,0.0001
Obstetric complications 39 (40) 25 (64) 14 (24) ,0.0001

Hypertension/preeclampsia 21 (21) 18 (46) 3 (5) ,0.0001
Eclampsia 3 (3) 3 (8) 0 0.060
Miscarriage 9 (9) 2 (5) 7 (12) 0.31
Premature delivery (#34 weeks of gestation) 8 (8) 5 (13) 3 (5) 0.26
Termination of pregnancy 3 (3) 3 (8) 0 0.060
Intrauterine fetal death or intrauterine

growth restriction
5 (5) 2 (5) 3 (5) 1

Placenta previa 2 (2) 0 2 (3) 0.52
Cesarean section 16 (16) 5 (13) 11 (19) 0.58

Maternal complications 38 (39) 32 (82) 6 (10) ,0.0001
New-onset hypertension 15 (15) 15 (38) 0 ,0.0001
Worsening hypertension 11 (11) 8 (21) 3 (5) 0.024
Arterial stenosis/occlusion 8 (8) 8 (21) 0 0.0004
Pulmonary embolism 3 (3) 2 (5) 1 (2) 0.56
Aortic aneurysm 2 (2) 2 (5) 0 0.16
Stroke/transient ischemic attack 2 (2) 2 (5) 0 0.16
End-stage renal disease 2 (2) 2 (5) 0 0.16
Infection 1 (1) 0 1 (2) 1
Hysterectomy 2 (2) 1 (3) 1 (2) 1

CRP, median (IQR) mg/liter 5 (3–12.38) 8.35 (3.2–18.38) 4.5 (2.75–6.75) 0.182
Neonatal outcome

Birth weight, median (IQR) gm 3,170 (1,455–3,298) 2,175 (710–3,993) 3,170 (2,810–3,245) 1
Death 3 (3) 3 (8) 0 0.060

* Except where indicated otherwise, values are the number (%) of pregnancies. TAK 5 Takayasu arteritis; NIH 5 National
Institutes of Health; CRP 5 C-reactive protein; IQR 5 interquartile range.
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pregnancies (40%), and inactive disease with an NIH
score of #1 was observed in 59 pregnancies (60%).
Although the median age at pregnancy was similar in
patients with active TAK and those with inactive TAK
(27 years [IQR 26–34 years] versus 29 years [IQR 26–31
years], respectively; P 5 0.70), obstetric complications
were more frequent in women with active disease than
in women with inactive disease (64% versus 24%; P ,

0.0001) (Figure 3 and Table 2). Preeclampsia was more
frequent in pregnant women with active disease than in
pregnant women with inactive disease (46% versus 5%;
P , 0.0001) (Table 2). Except for aspirin, which was
more frequently used by pregnant women during inac-
tive disease (29% versus 10%; P 5 0.043), no other dif-
ference was observed with respect to antihypertensive
drugs, glucocorticoids, and immunosuppressive drugs.

Active disease and having group II or III disease
according to the Ishikawa criteria increased the likeli-
hood of obstetric complications (OR 3.62 [95% CI 1.35–
9.7], P 5 0.01 and OR 5.42 [95% CI 1.57–18.7],
P 5 0.007, respectively). The cumulative incidence of
obstetric complications at 13, 26, and 39 weeks was
12%, 19%, and 24%, respectively, in patients with inac-
tive TAK disease and 10%, 46%, and 64%, respectively,
in patients with active TAK disease (Figure 3). Neither
the treatments during pregnancy nor involvement of the
abdominal aorta or renal arteries had any effect on
pregnancy outcome (Table 3). We compared patients
diagnosed as having TAK before 1990 to those diag-

nosed as having TAK after 1990. The frequencies of
obstetric and/or maternal complications among the 98
pregnancies were not statistically different (66% before
1990 versus 47% after 1990; P 5 0.13).

Factors associated with obstetric and maternal
complications. In univariate analysis, factors associated
with an increased risk of obstetric and/or maternal com-
plications were the occurrence of a pregnancy concomi-
tant with TAK diagnosis, histories of hypertension and
tobacco use, group II disease according to the Ishikawa
criteria, and an NIH score of .1 (Table 3). In multivari-
ate analysis, factors independently associated with risks
of obstetric and/or maternal complications were smok-
ing (OR 6.15 [95% CI 1.31–28.8]) and active disease
with an NIH score of .1 (OR 28.7 [95% CI 7.89–
104.7]) (Table 3).

DISCUSSION

This is the largest study assessing the relationship
between TAK and pregnancy outcome. Our results sug-
gest that TAK negatively affects pregnancy. The most
striking conclusions resulting from this French nation-
wide study are that TAK increases 13-fold the odds of
complications during pregnancy (mainly due to arterial
hypertension) and that disease activity of TAK is inde-
pendently associated with a poor pregnancy outcome.

TAK typically occurs in young women during
childbearing age. Therefore, it is more common to
observe pregnancy in TAK patients than in patients with
other vasculitides. Our study highlights the major delete-
rious effect of arterial hypertension on pregnancy out-
comes. This is likely to be clinically meaningful and
suggests that hypertension should be managed very
aggressively during these pregnancies. Hypertension is a
common symptom of TAK during pregnancy. New-onset
or worsening arterial hypertension was evidenced during
27% of pregnancies in TAK patients, but this percentage
may be an underestimate because a small number of
TAK patients present with stenoses of all 4 extremity ves-
sels or the abdominal aorta, leading to a misleadingly low
blood pressure recording in 1–4 extremities. Gestational
hypertension, preeclampsia, and eclampsia were the most
frequent obstetric complications in TAK patients, being
observed in 24% of pregnancies. This is consistent with
previous studies in which the prevalence of severe hyper-
tension and preeclampsia was 43% (10), much higher
than the 5% prevalence of preeclampsia usually observed
in the general population (28). Consistent with this, low
birth weight and intrauterine growth restriction were
reported in up to 20% of pregnancies in TAK patients
compared to 5–8% in the general population (10,29). In

Figure 3. Cumulative incidence of obstetric complications among 98
pregnancies occurring at the same time as or after diagnosis of Takayasu
arteritis (TA) and according to disease activity.
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contrast to the findings of Suri et al (15), we did not
observe a higher rate of preeclampsia and intrauterine
growth restriction in patients with abdominal aorta and
renal artery involvement.

Disease activity of TAK as assessed by NIH score
was independently associated with poor pregnancy out-
come. Overall, complications during pregnancy were 3
times more likely to occur in women with active disease
than in those with inactive disease. Obstetric complica-
tions mainly occurred during the second and third tri-
mesters of pregnancy. We observed a 9-fold increase in
the frequency of gestational hypertension and pre-
eclampsia among pregnant women with active TAK
compared to those with inactive TAK. Medical termina-
tion of pregnancy occurred in 8% of pregnancies in
patients with active TAK. Interestingly, Suri et al found
that the incidence of maternal and fetal complications
was higher among TAK patients with more severe dis-
ease (according to the Ishikawa criteria) and/or with a
greater number of damaged vessels (15).

Because TAK can have a preclinical period and a
long prodromal phase, we used as a control group preg-
nant women before TAK diagnosis. We did not observe
gestational hypertension, preeclampsia, or eclampsia in
this control group. This is consistent with a previous
report by Wong et al (16). To explain the lower rates of
maternal and fetal complications in our control group,
we speculate that women who are pregnant at the same
time as or after TAK diagnosis may have more aggres-
sive vasculitis compared to women who are pregnant
before a late TAK diagnosis, who are older at TAK
diagnosis, and who have potentially more indolent vas-
culitis. We cannot exclude the possibility that the lower
rate of obstetric complications in pregnant women
before TAK diagnosis may be underestimated because
of the declarative nature of reporting obstetric compli-
cations in France and because the first consultation dur-
ing pregnancy occurs at 10–12 weeks.

In our study, the analysis of factors predicting
obstetric and/or maternal complications did not yield any

Table 3. Factors predictive of obstetric and/or maternal complications among 98 pregnancies occurring concomitant with or after TAK diagnosis*

Variable No. of patients
No. of events

(% of patients) OR (95% CI) P

Multivariate model
adjusted OR

(95% CI) P

Age at pregnancy – – 1.6 (0.7–1.15) 0.19 – –
Gravidity

1 48 29 (60) 1 – – –
2 24 12 (50) 0.66 (0.24–1.76) 0.40 – –
.2 26 11 (42) 0.48 (0.18–1.27) 0.14 – –

Before TAK diagnosis 24 18 (75) 1 – – –
Concomitant with TAK diagnosis 70 32 (46) 3.56 (1.26–10) 0.016 – –
Race

White 39 22 (56) 1 – 1 –
North African 35 12 (34) 0.4 (0.16–1.03) 0.059 0.65 (0.16–2.58) 0.54
Black 24 18 (75) 2.32 (0.76–7.10) 0.14 3.43 (0.80–14.7) 0.097

Hypertension 25 20 (80) 5.12 (1.73–15.1) 0.003 – –
Dyslipidemia 9 8 (89) 8.18 (0.98–68.2) 0.052 – –
Smoking 19 15 (79) 4.26 (1.3–14) 0.017 6.15 (1.31–28.8) 0.021
Diabetes mellitus 7 4 (57) 1.19 (0.25–5.64) 0.82 – –
Age at diagnosis – – 1.04 (0.96–1.12) 0.36 – –
Numano classification

Types I–III 42 21 (50) 1 – – –
Types IV and V 56 31 (55) 1.24 (0.56–2.77) 0.60 – –

Abdominal aorta involvement 46 23 (50) 0.79 (0.36–1.76) 0.57 – –
Renal artery involvement 21 13 (62) 1.58 (0.59–4.25) 0.36 – –
Ishikawa criteria disease group

I 47 18 (38) 1 – – –
II 32 22 (69) 3.54 (1.37–9.18) 0.009 – –
III 19 12 (63) 2.76 (0.92–8.32) 0.071 – –

NIH score
0–1 59 17 (29) 1 – 1 –
.1 39 35 (90) 21.6 (6.66–70.2) ,0.0001 28.7 (7.89–104.7) ,0.0001

Antihypertensive treatment 26 18 (69) 2.51 (0.97–6.52) 0.058 – –
Aspirin treatment 21 12 (57) 1.23 (0.47–3.26) 0.67 – –
Glucocorticoid treatment 21 10 (48) 0.76 (0.29–1.99) 0.57 – –
Immunosuppressive treatment 10 3 (30) 0.34 (0.08–1.41) 0.14 – –

* TAK 5 Takayasu arteritis; OR 5 odds ratio; 95% CI 5 95% confidence interval; NIH 5 National Institutes of Health.
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statistical difference regarding either age at pregnancy or
ethnicity. However, our black patients with TAK tended
to have a higher frequency of obstetric and/or maternal
complications compared to patients in other ethnic
groups.

During pregnancy, profound modifications of the
hormonal and cytokine microenvironment occur. Some
physiologic adaptive changes of the cardiovascular system,
such as increased circulating blood volume and increased
cardiac load, superimposed on an acute ongoing inflam-
matory process in the vasculature may contribute to the
deterioration of vascular lesions in a pregnant woman with
TAK. Interestingly, some maternal markers of inflamma-
tion are associated with increased risk of preterm birth.
Elevated levels of interleukin-6 (IL-6) or tumor necrosis
factor (TNF) could be particularly deleterious in the con-
text of TAK disease, and preliminary studies have shown
the efficacy of anti–IL-6 receptor (tocilizumab) or anti-
TNF (infliximab) treatment in TAK refractory to other
immunosuppressive therapies (30–32). These modifica-
tions during pregnancy may influence the course of large
vessel vasculitis. Along with Behçet’s disease, TAK is the
most frequent vasculitis during pregnancy. We previously
reported that Behçet’s disease was affected positively dur-
ing pregnancy with a 3-fold lower annual rate of vasculitis
flare (33). In contrast, maternal cardiovascular complica-
tions in that cohort of TAK patients included the occur-
rence of stroke and worsening of preexisting conditions
such as hypertension, arterial occlusion, aortic aneurysm,
or renal failure. Although the use of corticosteroids and
immunosuppressive therapies was not shown to signifi-
cantly prevent complications during pregnancy, we ob-
served a trend toward a lower frequency of complications
in our patients with TAK receiving these treatments. This
may suggest that corticosteroids and immunosuppressive
therapies should be continued during pregnancy in TAK.

New onset of TAK during pregnancy was diag-
nosed in 23 patients (44%). Active TAK was observed in 39
pregnancies (40%), including 14 severe maternal vasculitis-
related complications during pregnancy (36%) (8 arterial
occlusions, 1 stroke, 1 transient ischemic attack, 2 instan-
ces of end-stage renal disease, 2 aortic aneurysms). More
than 5% of pregnant women developed a life-threatening
maternal complication related to TAK (stroke, end-stage
renal disease, worsening aortic aneurysm). These findings
underscore the fact that control of disease activity before
conception and during pregnancy is critical for optimizing
both maternal and fetal outcome.

We acknowledge some limitations of our study.
Our analysis was performed as a retrospective review. We
were unable to collect complete longitudinal data on
patients who were seen only on an intermittent consulta-

tion basis. Prospective enrollment and data collection
from the time of diagnosis would have been ideal but are
difficult to achieve with such rare diseases. CRP levels
and ESRs, generally used as indicators of inflammation in
the NIH activity score, can be moderately elevated during
pregnancy independently of disease activity (34). Because
of its safety and general availability, color Doppler ultra-
sound is the imaging method of choice during pregnancy
for the evaluation of vasculitis progression. Although col-
or Doppler ultrasound may be used as an objective tool
for assessing disease severity and activity in TAK with
good characterization and high resolution (35), followup
with this technique is flawed because color Doppler ultra-
sound fails to depict the entire aorta and all of its branch
vessels, any of which could be newly affected and asymp-
tomatic with active “subclinical” disease progression. Thus,
we acknowledge that this imaging approach may result in
underreporting of active disease/progression.

In conclusion, this French nationwide study
shows that TAK increases the odds of complications
during pregnancy 13-fold, mainly due to arterial hyper-
tension. Disease activity of TAK is independently asso-
ciated with a poor pregnancy outcome. More than 5%
of pregnant women with TAK develop a life-threatening
maternal cardiovascular complication. Control of disease
activity and of arterial hypertension before conception
and during pregnancy is critical to optimizing both mater-
nal and fetal outcomes. Pregnancies in the setting of
TAK should be considered at risk, requiring close collab-
oration with obstetricians.
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