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Abstract
Purpose of Review In recent years, improvements in the recognition of primary vasculitides and increased treatment options have
led to greater survival rates and a better quality of life for patients. Therefore, pregnancy in women with vasculitis has become a
more frequent consideration or event. Literature on pregnancy outcomes in this population has grown and allowed us, in this
article, to review the effects of pregnancy on disease activity, as well as maternal and fetal outcomes for each type of vasculitides.
Recent Findings Successful pregnancies in patients with vasculitides are possible, especially when conception is planned, and the
disease is in remission. The risk of vasculitis flare is highly dependent on the type of vasculitis, but overall limited. The most
frequent complication associated with large-vessel vasculitis (mainly Takayasu arteritis) is hypertension and preeclampsia.
Preterm deliveries and intrauterine growth restriction occur more frequently with small- and medium-vessel vasculitis.
Summary Pregnancies in patients with vasculitis should be considered high risk and followed by a multidisciplinary team with
expertise in the field. Flares should be managed as in the non-pregnant population, while avoiding medications with unknown
safety in pregnancy or known teratogens. Although commonly prescribed for the prevention of preeclampsia, there is limited
evidence supporting the use of low-dose aspirin for pregnant women with vasculitis. Prospective registries or studies are needed,
to better assess the value of aspirin, the place and long-term impact of new biologics and, to identify predictors of pregnancy
outcomes other than disease status at conception.
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Introduction

Primary systemic vasculitides are a group of rare heteroge-
neous disorders classified mainly according to their affected
vessel sizes [1]. In the past years, improvements in the diag-
nostic process and increased treatment options have led to an
earlier detection, better survival, and less fertility concerns [2,
3•, 4]. Consequently, these diseases now affect more women
of childbearing age and there has been a progressive increase
in the number of pregnancies seen in this population [5].

Among the various primary vasculitides, those that can
affect young women in their reproductive years are mainly
Takayasu arteritis (TAK), polyarteritis nodosa (PAN),
ANCA-associated vasculitis (AAV), immune-complex
small-vessel vasculitis (IgA vasculitis), and Behçet’s disease
(BD) [6]. Most of the published literature on pregnancy out-
comes are in patients with TAK or BD, because they occur at
an earlier age [2, 5].

Ideally, prior to pregnancy, the disease should be in
sustained remission to increase the chances of favorable out-
comes [5]. The patient should meet with a team of specialists
with experience in vasculitides and high-risk pregnancies to
review medications, assess the risk of flares, and discuss the
potential risks of adverse outcomes [7••, 8].

Herein, we review the published literature on pregnancy
outcomes in systemic vasculitides, highlighting possible char-
acteristics associated with greater risks for adverse outcomes
and impact of pregnancy on disease activity (Table 1). We
also discuss how to optimize the management of pregnancy
in these patients, their monitoring, and follow-up to prevent or
detect early disease flares. Finally, we discuss more in depth
the maternal and fetal outcomes in BD, TAK, and AAV.
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Table 1 Pregnancy outcomes in patients with systemic vasculitides

Type of vasculitis References Risk of vasculitis flare Maternal outcomes Fetal outcomes Comments

Large-vessel vasculitis

Giant cell arteritis (GCA) [5, 14] N/A N/A N/A Usual onset in
patients > 50 years

Multicentric case-control
study in France
showed that history of
≥ 4 pregnancies may
have protective effect
in the development of
GCA and/or
polymyalgia
rheumatica

Takayasu arteritis (TAK) [15•, 16,
17••,
18, 19,
20•]

Most patients are
diagnosed prior to
conception

Flares between 3 and
25%

Most frequent
complication: maternal
hypertension and
preeclampsia (40 and
20%, respectively)

Cesarean deliveries:
35–50%

Spontaneous
miscarriages: 8–30%

Therapeutic abortions:
5–15%

Preterm deliveries:
4–30%

Intrauterine fetal deaths:
4–5%

LBW and IUGR: 20%

Most published reports of
pregnancies in
vasculitis are on TAK
(and BD)

Medium-vessel vasculitis

Polyarteritis nodosa
(PAN)

[2, 4, 5,
7••, 8,
21, 22,
23•, 24]

Disease onset during
pregnancy or active
disease at conception
have resulted in
maternal deaths (7
cases reported before
1982), mostly from
renal failure or
complications from
hypertension

Recent evidence suggests
that pregnancy
outcomes are favorable
when conceived during
remission with rare
disease relapsed

Series of 19 pregnancies:
Spontaneous

miscarriages: up to
16%

Therapeutic abortions:
10%

Preterm deliveries are
common (50–100% in
small series)

Severe complications
reported:

preeclampsia, renal
deterioration, rupture
of a pancreatic artery
aneurysms in a patient
with disease onset
during pregnancy
(27 weeks)

Rare cases of intrauterine
deaths are reported
with one case
associated with
placental vasculitis

LBW: common

Literature is scarce
Cutaneous PAN usually

has good pregnancy
outcome with possible
flares limited to the
skin.

May present as a breast
lesion in postpartum

Anecdotal neonatal cases
of transient cutaneous
involvement are
described with mothers
affected with
cutaneous PAN that
flared during
pregnancy (reported
before 1994)

Kawasaki disease (KD) [25–31] Anecdotal cases of
disease onset during
pregnancy or
postpartum

No cases of disease
recurrence during
pregnancy

Most studies show no
major cardiovascular
events. However, they
have been reported in
up to 10%.

Case reports describe
complications, such as
ventricular fibrillation,
other arrhythmias,
thrombosis,
myocardial infarction,
and heart failure

Uneventful pregnancies
have been described
even in patients with
coronary aneurysms or
previous bypass
grafting secondary to
coronary stenosis

One maternal death from
thrombosis of a giant
aneurysm in the left
main coronary artery
16 h after delivery

Series of 72 pregnancies:
Cesarean deliveries: 40%
Preterm deliveries: 10%

Good fetal outcomes
Congenital anomalies:

3% of neonates
Children born to mothers

with KD have a 2-fold
increased risk of the
disease

Scarce literature
consisting mostly of
case reports

Specific
recommendations for
anticoagulation are not
available. Low-dose
aspirin should be
considered in all
patients with stenosis
or coronary aneurysms
and thrombosis risk
should be assessed
before conception.

Epidural anesthesia with
assisted second stage
of labor is
recommended to limit
hemodynamic
complications in
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Table 1 (continued)

Type of vasculitis References Risk of vasculitis flare Maternal outcomes Fetal outcomes Comments

patients with
significant coronary
stenosis, aneurysms, or
heart failure

Small-vessel vasculitis

ANCA-associated vasculitis (AAV)

Microscopic polyangiitis
(MPA)

[2, 3•, 4, 5,
7••, 32,
33]

Rare cases of diagnosis in
pregnancy (associated
with worse outcomes)
and in postpartum

Rare flares when disease
in remission; less than
50% flare (mostly
when disease is active)

Preeclampsia: up to 45%
Therapeutic abortions:

5–10%
Spontaneous

miscarriages: 10%
Preterm deliveries: 30%
One maternal death from

pulmonary infection

LBW: up to 65%
Possible placental transfer

of anti-MPO
antibodies with one
newborn developing
pulmonary-renal
syndrome

Few cases described
It is possible that previous

reports (before 1994)
classified MPA as
PAN

Granulomatosis with
polyangiitis (GPA)

[2, 4, 5,
7••, 34,
35,
36••]

Disease onset during
pregnancy (30%)
occurs mostly in the
second or third
trimesters. Diagnosis
in postpartum less than
20% of cases

Flares are reported in
25–40% of patients if
the disease is in
remission at
conception and up to
100% if disease is
active

Flares occur mostly in the
first and second
trimesters (mostly
pulmonary
involvement then skin
lesions and arthralgias)

Preterm deliveries: 40%
Miscarriages: 5–10%
Therapeutic abortions:

10%
When disease is active,

up to 40–100% of
miscarriages have been
reported

Preeclampsia: 20%
Cesarean deliveries:

40–50%
One maternal death from

intracranial bleeding
(25 weeks) and one
maternal death from a
vasculitis flare (post
abortion)

IUGR and LBW:
10–25%

Rare intrauterine deaths

GPA is the AAV with the
most published reports
of pregnancy and AAV

Renal involvement can be
difficult to differentiate
from preeclampsia

Subglottic stenosis could
complicate delivery;
therefore, a
consultation with an
anesthesiologist is
warranted before labor

Eosinophilic
granulomatosis with
polyangiitis (EGPA)

[2, 4, 5,
7••, 37,
38, 39•,
40]

Most diagnoses made
before pregnancy.
About 30–40% of
cases with final
diagnosis during
pregnancy before the
third trimester. Onset
rarely reported in
postpartum

Flares reported in
25–50% of patients,
mostly with lung
infiltration/asthma
exacerbation or
neuropathy (90%)

Cardiac involvement
associated with poor
prognostic

Preeclampsia: rare (< 5%)
Fetal loss: 10–15% (up to

50% if disease is
active)

Therapeutic abortions:
5–10%

One maternal death from
myocardial infarction
and one death from
cardiac failure
3 months postpartum

Preterm deliveries:
10–40%

Cesarean deliveries:
15–40%

Rare cases of intrauterine
deaths

IUGR: 10–25%
LBW: 10–30%

Immune complex vasculitides

Anti-glomerular
basement membrane
(anti-GBM) disease

[41–44] Most cases described
disease onset during
pregnancy, especially
in the second trimester,
with some pregnancies
resulting in therapeutic
abortions

Almost all deliveries
described resulted in
preterm labor

Variable outcomes have
been described with
some patients
remaining
dialysis-dependent or

IUGR with LBW:
75–80%

2 newborns were
described as having
anti-GBM antibodies
without any
manifestations

Very few cases reported
(≤ 20 case reports)
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Table 1 (continued)

Type of vasculitis References Risk of vasculitis flare Maternal outcomes Fetal outcomes Comments

Rare case reports
described disease onset
in postpartum

One maternal death
(second trimester) is
reported, but the
patient did not attend
follow-up visits after
initial improvement
with plasmapheresis
and glucocorticoids

One case report described
the recurrence of
anti-GBM disease in a
subsequent pregnancy

undergoing renal
transplantation and
others returning to a
normal renal function
(less common)

None had permanent
pulmonary disease

Gestational diabetes: 38%
(all on glucocorticoids)

Preeclampsia: 25%
Cesarean deliveries: 50%

1 fetus had severe
complications
associated with
prematurity (cerebral
hemorrhage)

Cryoglobulinemic
vasculitis

[2, 5,
45–47]

Diagnosis was made
before conception in
two-thirds of the
described cases

2 pregnancies with onset
of vasculitis during
pregnancy (palpable
macular rash and
hypertension,
glomerulonephritis)

3 vasculitis flares
occurred (mononeuritis
multiplex, skin
involvement,
hypertension with
proteinuria and
arthralgias) (50%)

One case noted an
improvement in
vasculitis symptoms
during pregnancy

Good maternal outcomes:
4/6 (67%)

Preeclampsia described in
one pregnancy

One miscarriage because
of vasculitis flare (1/6)

Preterm delivery: 1/5
(31 weeks) (20%)

Cesarean deliveries: 3/5
(60%)

LBW: 1/5 (premature)
One fetus (mother with

type 1
cryoglobulinemia) had
transient cold-induced
cutaneous lesions
(resolved with
warming and clearance
of maternal IgG)

Few cases described (6
pregnancies)

Avoidance of cold
temperatures in
neonates and mothers
with cryoglobulinemia
is advised to avoid
precipitation of
cryoglobulins

IgA vasculitis [2, 7••, 22,
48•, 49,
50]

Disease onset during
pregnancy (50–75%)
or postpartum (10%)
has been reported
commonly in the
literature and is
associated with poorer
outcomes

No disease exacerbations
were observed in a
study of 247
pregnancies. However,
case reports describe
occasional flares of
abdominal pain,
arthralgias, and
purpura.

Mild disease
exacerbations reported
in up to 38%

Pregnancy outcomes are
usually good with no
maternal deaths

Increased risk of
spontaneous
miscarriages (1.9-fold),
preterm delivery
(2-fold), and
gestational
hypertension (4.7-fold)

Severe complications
rarely reported, such as
renal failure and
necrotizing ulcers

Renal complications
(mainly hypertension
and/or proteinuria) are
reported more
commonly in patients
affected by the disease
in their childhood. One
case of eclampsia is
reported

Cesarean deliveries: up to
50%

No increase in stillbirth
1 fetal death occurred due

to rapidly progressive
renal failure in a patient
diagnosed during
pregnancy

LBW: 15–25%

IgA are unable to cross
the placental barrier,
thus no neonatal cases
occurred
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Table 1 (continued)

Type of vasculitis References Risk of vasculitis flare Maternal outcomes Fetal outcomes Comments

Hypocomplementemic
urticarial vasculitis
(anti-C1q vasculitis)

[51] Disease exacerbation: 1
pregnancy (1/3)

Postpartum flare: 1/3

No preeclampsia was
reported or other
complications

No fetal complications Very few cases described
(3 pregnancies)

Variable vessel vasculitis

Behçet’s disease (BD) [2, 5, 52••,
53, 54,
55••,
56–59]

Improvements in the
disease reported in
60% of patients, 30%
worsened, and 10%
remained stable

No clear association with
preeclampsia

Miscarriages range from
7 to 25%

Therapeutic abortions:
less than 5%

Increased preterm
deliveries (12–25%)
and increased cesarean
deliveries

Increased
thromboembolic
events especially
postpartum

No significant increases
in congenital
anomalies

Fetal deaths: less than 3%
LBW up to 25%

Transient neonatal
Behçet’s disease
described in a few
cases

Cogan’s syndrome (CS) [2, 5, 37,
60–64]

Vasculitis was diagnosed
before conception in all
patients

Vasculitis flare: 3
pregnancies (interstitial
keratitis) (33%)

Slight improvement in
symptoms: 2 (22%)

Vasculitis remained
stable: 3 (33%)

No complications seen
during pregnancy

Cesarean deliveries: 4/9
(44%)

No preterm deliveries

No perinatal
complications

1 neonate with LBW
(1/8)

Few cases described (< 9
case reports)

2 case reports before 1976
reported thoracic aorta
involvement in
pregnancy and aortic
insufficiency

Single-organ vasculitis

Cutaneous
leukocytoclastic
angiitis and cutaneous
arteritis

[5, 51, 65,
66]

Case reports described
occasional flares
limited to the skin

Favorable outcomes
No severe maternal

morbidity reported
In a series of 24

pregnancies:
Gestational hypertension:

8%
Preterm deliveries: 13%
Cesarean deliveries: 38%

(25% elective)

Good fetal outcomes
LBW: none reported in a

series of 24
pregnancies

Compared with the
general population,
admissions to neonatal
intensive care unit and
severe neonatal
morbidity not
increased (17 and 4%,
respectively)

Cases of leukocytoclastic
vasculitis induced by
Ritodrine in pregnancy
have been reported

Isolated aortitis [5] N/A N/A N/A No cases found of
isolated aortitis in
pregnancy. Aortic
involvement in
pregnancy is mostly
caused by TAK, and
rarely reported with
Cogan’s syndrome or
rheumatoid arthritis

Primary central nervous
system vasculitis

[5, 7••, 22,
51]

Case reports of disease
onset during pregnancy
or postpartum are
reported

A recent study of 4
pregnancies with CNS
vasculitis showed no
disease flare

No complications
reported in these 4
patients (no
miscarriages or
preeclampsia)

Preterm deliveries: 25%
(1/4)

Mean gestational age:
37.4 weeks

No stillbirths or fetal
growth restrictions
were documented.

Rare cases (< 10)
Reversible cerebral

vasoconstriction
syndrome is frequently
misdiagnosed as
primary cerebral
vasculitis
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General Principles

More than a thousand pregnancies have been reported in pa-
tients with systemic vasculitides, mostly consisting of case
reports and small observational series. To our knowledge,
the only prospective observational study on vasculitis and
pregnancy comes from the Vasculitis Pregnancy Registry
(VPreg) imbedded within the Vasculitis Patient-Powered
Research Network (VPPRN) [9•].

Interaction of Pregnancy and Vasculitis

It is crucial to discuss conception with vasculitis patients, as
maternal and obstetrical complications are influenced by dis-
ease activity and prior organ damage [5, 8]. Ideally, patients
should have minimal disease activity at least 6 months prior to
conception and should be on stable and pregnancy-compatible
medications [4, 5].

Close monitoring of pregnant patients with vasculitis is
warranted. Follow-up parameters may be altered in pregnan-
cy. Serum C-reactive protein (CRP) levels are normally ele-
vated in pregnancy with the highest values seen during labor
[10]. Diagnostic imaging should not be withheld in pregnant
women if clinically indicated, although caution is recom-
mended, especially with the use of gadolinium contrast, on
account of recent data suggesting an association with an in-
creased risk of neonatal deaths and stillbirths [11, 12].

Effect of Vasculitis on Pregnancy in General

Favorable pregnancy outcomes can be achieved in patients
with systemic vasculitides especially when the disease is in
remission and conception is carefully planned [3•]. Maternal
age for women with vasculitides appears to be higher than in
other healthy women, on average 5 years older, and can have
an additional impact on pregnancy outcomes [13].

Hypertension is reported in up to 20% of these pregnancies
[5, 65]. However, higher rates of hypertension and preeclamp-
sia are observed in patients with TAK [3•, 7••]. In most stud-
ies, gestational diabetes does not have a higher prevalence
when compared with the general population and mostly af-
fects patients taking glucocorticoids [37, 65].

The rate of pregnancy loss is higher in women with vascu-
litides (mostly BD, TAK, small-vessel vasculitis). It has been
reported to be as high as 34% in a study of 74 pregnancies,
while the expected rate of miscarriages in the United States is
estimated at 15–20% [13]. Most studies also showed an in-
crease in fetal loss rate [21, 51, 65], although one study on 55
pregnancies did not find a significant increase in miscarriages
when compared with the general population [37].

Increased vasculitis activity is associated with preterm de-
livery, which has an incidence of 20–53%, compared with
13% in the general population [7•, 13, 21, 37, 51, 65]. There
are no reported major congenital malformations in relation to
vasculitis [37].

Low birth weight (LBW) is reported in 10% of pregnancies,
which is slightly increased compared with the general popula-
tion, with increased admission into the neonatal intensive care
unit [37, 65]. A study reported similar findings with increased
LBW being mostly attributed to preterm delivery [51].
Intrauterine growth restriction (IUGR) is more frequent in preg-
nant women with small-vessel vasculitis, up to 30% [7••].

Cesarean deliveries are more frequently performed, in up to
half of pregnancies, mainly for obstetrical reasons, such as
IUGR, prolonged labor, or non-reassuring fetal heart rate
[7••, 21, 65]. However, induction for concerns of the under-
lying disease occurs in about 40% of cases according to a
study [37].

Effect of Pregnancy on Vasculitis in General

Pregnancy is not recognized as a trigger for the development
of vasculitis. However, there are descriptions of vasculitis
diagnosed in pregnancy, postpartum, or post-abortion, espe-
cially PAN, AAV, and IgA vasculitis [6]. PAN and micro-
scopic polyangiitis (MPA) have worst prognoses when diag-
nosed during pregnancy [5]. Pregnancy outcomes in a patient
with vasculitis do not predict future outcomes in subsequent
pregnancies [6, 22].

The prospective V-Preg registry of pregnancies in women
with vasculitides has enrolled 62 patients between 2015 and
2018, mostly with TAK or granulomatosis with polyangiitis
(GPA), and is still recruiting. Results of these first patients
were presented as an abstract, and data on the first trimester
showed that 75% of patients self-reported minimal or absent

Table 1 (continued)

Type of vasculitis References Risk of vasculitis flare Maternal outcomes Fetal outcomes Comments

Cesarean deliveries: 50%
(2/4) for obstetric
indications

LBW, low birth weight; IUGR, intrauterine growth restriction
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disease activity and no fetal loss was reported. Vasculitis was
also well controlled before conception with no hospitalization
three months prior. Women with pregnancies prior to the vas-
culitis diagnosis had a high rate of miscarriages (44%) [9•].

Disease flares are higher in patients with active or recently
diagnosed vasculitis, with a subsequent increased risk of pre-
term deliveries and miscarriages [7••]. Flares are reported in
20 to 40% of pregnancies [7•, 13, 21, 37, 51]. Ultimately, the
risk of exacerbation seems low, but is variable depending on
the type of vasculitis. A Canadian study found that exacerba-
tions were more often seen with retinal and small-vessel vas-
culitis [7••]. Another study on necrotizing vasculitis found that
50% of patients had mild to moderate flares and up to 20%
had severe complications [21]. On the opposite, improvement
in disease activity during pregnancy can occur in patients with
non-severe BD [5].

Maternal deaths, mostly from disease exacerbations, are
rare but have been reported, mostly with TAK, PAN, and
AAV [5]. Some authors suggest avoiding pregnancy in pa-
tients with severe renal impairment, cardiac insufficiency, un-
controlled asthma in eosinophilic granulomatosis with poly-
angiitis (EGPA), severe pulmonary hypertension, and uncon-
trolled hypertension with renal involvement [5].

Patients should be advised to continue their medications
and have regular follow-ups in the postpartum period
(3 months) because flares have been reported in 20–40% of
patients [37, 51]. Postpartum flares may be more frequent in
patients with BD and are reported in 30% of patients [37].

Treatment Considerations

Among the medications commonly used in the treatment of
systemic vasculitis, methotrexate, mycophenolate mofetil,
and cyclophosphamide have recognized teratogenic effects
and should be stopped prior to conception, in accordance with
published guidelines. However, cyclophosphamide can be
considered during the second or third trimester for life- or
organ-threatening complications. Leflunomide also shows det-
rimental effects on the fetus and should be stopped 24 months
prior to conception or a cholestyramine washout should be
done [67••]. Azathioprine, IVIg, hydroxychloroquine, colchi-
cine, cyclosporine, and tacrolimus appear to be compatible
with pregnancy [67••].

Glucocorticoids are cornerstones for the treatment of vas-
culitis. Although earlier studies reported an association with
fetal malformations, especially orofacial clefts, recent studies,
including a large Danish cohort study, have shown no associ-
ation between glucocorticoids use and orofacial clefts [68].
Oral prednisone transplacental absorption is low, but
prolonged use may be associated with an increased risk of
preterm deliveries and IUGR, as well as maternal hyperten-
sion and gestational diabetes [3•].

Concerns have been expressed regarding congenital anom-
alies related to the use of biologics, with reports showing an
increased risk of 30%. A meta-analysis, including only one
study with vasculitis patients (BD) and mostly on tumor ne-
crosis factor (TNF) inhibitors or anti-B cell (rituximab), re-
ported that this association is no longer significant when ad-
justed for disease activity and showed similar results for pre-
term deliveries. There was a 68% increased risk of having
LBW babies when exposed to biologics, but no increased risk
of serious infection in neonates during their first year of life
[69••]. Evidence on TNF inhibitors mostly comes from in-
flammatory bowel disease, and patients on these medications
have shown favorable pregnancy outcomes [3•]. However,
infants born to mothers exposed to anti-TNF should not re-
ceive live vaccines for the first 6 months of life. Unlike other
TNF inhibitors, certolizumab has limited placental transfer
and fetal exposure [67••]. Rituximab should be continued dur-
ing pregnancy. However, it crosses the placenta and has been
associated with B cell depletion in the neonates sometimes
persisting for months [3•, 70].

The prophylactic use of aspirin during pregnancy has been
associated with a 62% reduction in preterm preeclampsia in
women at high risk, including chronic hypertension [71]. A
meta-analysis showed similar results when aspirin was initiat-
ed before 16 weeks of gestation and at a dose of ≥ 100 mg
[72]. Aspirin has also been associated with a reduction in
IUGR [73]. However, the role of aspirin in pregnant women
with vasculitides is not established. There are no studies
assessing the potential reduction of preeclampsia in these pa-
tients. Because of the increased risk of preeclampsia in pa-
tients with vasculitides (especially TAK), many experts advo-
cate the prescription of aspirin, especially in the case of pre-
existing hypertension or chronic kidney disease [5, 51].

Behçet’s Disease

BD is one of the most common reported vasculitis in pregnan-
cy [5]. In the United States, the overall prevalence of deliver-
ies from mothers with BD is 1.4 per 100,000 and has been
increasing in the past 15 years [52••].

Effects of BD on Pregnancy

Numerous studies have evaluated the effects of BD on preg-
nancy with discrepancies in the rate of pregnancy-related
complications. One possible explanation is the broad spec-
trum of clinical manifestations with variable disease severity
in different cultural and geographic areas [22, 53]. However,
most pregnancies in BD have good outcomes.

Obstetric complications, mostly miscarriages, are in-
creased by 7-fold in pregnancies with BD in patients with
prior thromboembolic events [54]. An increase in pregnancy
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complications (hypertension, gestational diabetes, preterm
labor, and vascular events) after the diagnosis of BD is also
reported, when compared with pregnancies before the diag-
nosis of BD [53].

There is no clear association between BD and preeclampsia
[55••, 56, 57, 74, 75]. Hypertension and preeclampsia have
been reported in 1 to 6% of pregnancies with BD [2, 52••, 53,
54]. The prevalence of gestational diabetes does not seem to
be higher in these patients [52••].

Preterm delivery was seen in only 1% of BD pregnancies
[2] and with an increased risk of up to 2 times in recent studies
[52••, 65]. Other data support the increase in preterm labor
with an estimated rate of 12–25% [55••, 56, 57].

Only a few studies have suggested an increase in fetal
losses [53, 57]. A meta-analysis reported an incidence of mis-
carriages of 9%, whereas it ranged in more recent studies from
7 to 30%, with fetal deaths up to 3% [2, 53, 54, 55••, 56, 57]. It
was suggested that the increase in miscarriages resulted from a
vascular complication of the decidua interfering with normal
implantation [53]. These data contrast with results of other
studies that did not show an increased risk of miscarriage
[54, 58, 59, 75].

LBW is reported in a few studies, in up to 25% of preg-
nancies in some recent ones, as opposed to an incidence of 8%
in the general population in the United States [55••, 57, 76].
However, several studies did not find an increased risk [53,
54, 56, 65].

Most studies have not reported an increase in cesarean
deliveries, but a few noted an incidence of up to 42% of
deliveries, mostly for obstetrical reasons (not vasculitis-
related) [52••, 56].

Effects of Pregnancy on BD

The disease course seems variable with many studies
reporting that remission is frequent during pregnancy [53,
54, 55••, 58, 59, 77], whereas others suggested that flares
are more common [74, 75, 78, 79].

In a meta-analysis, BD was reported to flare up during
pregnancy in about 30% of cases, with manifestations mostly
consisting of ulcers (58%), erythema nodosum, arthritis, and
lastly, ocular involvement, mostly in the postpartum period [2,
54, 77, 80]. Most flares occurred in the first trimester, but one
study found them to predominate in the third trimester [74,
80]. Exacerbation rates are reported between 8 and 66% in the
literature [53, 54, 55••, 56, 58, 59, 74, 75, 80].

On average, the disease remains stable in about 10% of
patients, whereas 60% improve during pregnancy [2]. A
French study reported an annual vasculitis flare rate 3 times
lower in pregnancy [54]. Another study concluded that there is
a 5-fold increase chance of remission in pregnancy and 4-fold
in postpartum [53]. Improvement has been linked to hormonal
changes during pregnancy with progesterone inhibiting the

function of macrophages and lymphocytes and estrogen pro-
moting the synthesis of anti-inflammatory cytokines and sup-
pressing interleukin 12 (IL12) production [52••, 55••].
However, patients should still be closely monitored in the
postpartum period, because a few studies have reported fre-
quent flares after delivery [37].

Only one maternal death has been reported in a 45-year-old
patient with a colonic perforation secondary to intestinal ul-
cers at 6 weeks of gestation [52••].

Thromboembolic events are reported in 10 to 37% of af-
fected BD patients in general [81]. Pregnancy also increases
the daily risk of venous thromboembolic events by 10-fold
peripartum and up to 35-fold postpartum [82]. In examining
144 pregnancies with BD, thromboembolic events were in-
creased by 15 times in the postpartum period [52••].
Vascular complications were also more common in a study
of 63 pregnancies with BD [56]. Rare vascular complications
in pregnancies with BD are reported, such as cerebral venous
thrombosis, superior vena cava thrombosis, intracardiac
thrombosis, Budd-Chiari syndrome, ovarian vein thrombosis,
deep vein thrombosis, and pulmonary embolism [52••, 56, 58,
83]. Given this heightened risk, patients should be closely
monitored for thromboembolic events, especially in the post-
partum period. The role of routine thromboprophylaxis is not
established.

Treatment Considerations

Several therapies can be used for BD, including colchicine,
short courses of glucocorticoids, and anti-TNF for the most
severe cases. A recent meta-analysis reported no increase in
major fetal malformations or fetal loss when using colchicine
during pregnancy. However, its use was associated with LBW
and prematurity when indications were not limited to familial
Mediterranean fever [84••]. Even though placental transfer
occurs, colchicine appears to be compatible with pregnancy
and even protective in BD with a decrease in flare by two-fold
in a study [54].

Anti-TNF has been used in BD without an increase in
congenital anomalies [85]. Cyclosporine can be used during
pregnancy, but blood pressure monitoring is warranted [67••].
Apremilast, an oral phosphodiesterase-4 inhibitor, has recent-
ly shown promising results in the reduction of oral ulcers [86].
However, there is no evidence on its safety during pregnancy
and it cannot be recommended at this time [67••].

Anesthetic Considerations

It has been feared that scarring and nodule formation could
develop at the site of neuraxial anesthesia in BD patients.
Although the literature is scarce, there is no evidence to sug-
gest avoiding regional anesthesia. Concerns about airway
management have been expressed in patients with BD related
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to oropharyngeal scarring and the possible worsening of ul-
cerations upon manipulation. However, no complicated intu-
bations are reported even in severe disease [87]. An assess-
ment with an anesthesiologist is suggested to guide the deci-
sion process.

Neonatal Behçet

A small number of case reports describe transient neonatal BD
mostly consisting of oral or genital ulcerations and skin find-
ings that resolve up to 8 weeks after birth [83, 88, 89]. One
neonatal death occurred from respiratory distress and neuro-
logical involvement following delivery at 34 weeks of gesta-
tion and another neonate, born at 38 weeks, suffered life-
threatening complications a few days postpartum treated with
glucocorticoids [90, 91]. Most cases were reported in mothers
who suffered from BD before pregnancy and had orogenital
ulcerations during pregnancy [89]. It has been hypothesized
that the disease could be mediated by a transplacental transfer
of maternal antibodies [83]. Necrotizing villitis and decidual
vasculitis have been identified in two placentas of patients
affected with BD, one pregnancy occurred with goodmaternal
and fetal outcomes and the other one resulted in a therapeutic
abortion because of colchicine exposure [92].

Takayasu Arteritis

Effects of TAK on Pregnancy

Most pregnancies result in good maternal and obstetrical out-
comes. Patients should be advised not to conceive until blood
pressure is well controlled with pregnancy-safe medications,
as better pregnancy outcomes are reported with normal blood
pressure in the preconception period [93]. A higher incidence
of complications is reported in patients with severe disease,
pre-existing hypertension, and a greater number of previously
damaged vessels [15•, 16, 17••]. Patients of African descent
could have a higher incidence of pregnancy-related complica-
tions [18].

One retrospective study in Brazil evaluated complications
in pregnant women before TAK diagnosis. They found an
incidence of hypertension about 7 times higher in the group
pre-diagnosis compared with healthy controls [19]. However,
other studies did not observe this trend in pregnancies before
TAK diagnosis [18].

Exacerbation of pre-existing arterial hypertension and pre-
eclampsia are the most common complications associated
w i t h TAK in p r egnancy [2 , 15 • , 18 , 19 , 94 ] .
Infradiaphragmatic artery involvement, especially renal artery
stenosis, appears to be a major risk factor in most studies [15•,
16, 17••, 20, 94, 95]. Stenosis of the renal arteries leads to an
increase in renin production and subsequently to an increase in

blood pressure and uteroplacental insufficiency resulting in
IUGR [17••, 20•, 96•, 97]. However, a French cohort of 98
pregnancies did not find renal artery involvement to be asso-
ciated with preeclampsia and IUGR [18].

Hypertension and preeclampsia affect 20–40% of pregnan-
cies with TAK, as compared with 2–8% in the general popu-
lation [17••, 98]. Consistent findings have been reported by
other authors [2, 15•, 20•, 96•, 99]. The overall rates of hyper-
tension and preeclampsia reported are variable among studies
and are being reported in up to 100 and 75% of pregnancies,
respectively, with the highest rate among Indian patients
[17••, 100]. Careful monitoring and aggressive management
of hypertension should be sought.

Angioplasty for renal artery stenosis in the preconception
period could have a protective role during pregnancy based on
a small number of patients who had uneventful pregnancies
after this intervention [95].

LBW and IUGR are the most common complications re-
ported in newborns. In a literature review of more than 400
pregnancies, the occurrence of LBW and IUGRwas 20%with
a range previously reported between 4 and 52%. The highest
incidence was associated with bilateral renal involvement
[17••, 18, 100, 101].

A recent study noted that preterm deliveries occur in 17%
of patients with ranges in the literature between 4 and 30% and
fetal loss between 8 and 30% [15•, 16, 17••, 93, 96•].
Intrauterine fetal deaths were reported in 4–5% in TAK pa-
tients, as compared with 1–2% in the general population [2,
17••, 18, 99].

With regard to labor, 35–50% of pregnancies in TAK pa-
tients had a cesarean delivery [2, 17••, 96•]. Induction of labor
was performed in multiple reports for severe hypertension,
IUGR, retinopathy, aortic insufficiency, aortic aneurysms, or
severe vasculitis [2].

Effects of Pregnancy on TAK

Physiological changes of pregnancy do not seem to affect
disease activity [2, 96•, 102]. A meta-analysis found that ex-
acerbation rates are reported in 3% of pregnancies with TAK
[2]. More recent evidence noted an incidence of vasculitis
flare in up to 25% of pregnancies [7••, 15•]. Active disease
during pregnancy has been associated with life-threatening
complications in more than 5% of pregnancies and a 13-fold
increase of the risk of obstetric complications, such as pre-
eclampsia, miscarriages, IUGR, and preterm births [17••, 18,
20•, 103••]. However, a few series suggested improvement of
the disease during pregnancy [18, 19, 102]. A study showed
that CRP levels and digital plethysmography improved during
pregnancy, and up to one year after delivery [102].

Increased circulating blood volume and cardiac load during
pregnancy can lead to a deterioration of pre-existing vascular
lesions [15•]. Rare cases of aortic insufficiency, myocardial
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infarction, renal insufficiency, retinopathy, congestive heart
failure, aneurysm formation, and stroke have been reported,
as well as aortic dissection [2, 19, 20•].

At least two maternal deaths were reported in the literature
resulting from myocardial infarction in the postpartum period
and uncontrolled hypertension leading to heart failure, en-
cephalopathy, and renal insufficiency [2, 16, 18].

Disease Control and Treatment Considerations

Patients receiving treatments for TAK during pregnancy seem
to have lower complication rates [18, 93]. A recent study
observed lower rates of preeclampsia in patients receiving
glucocorticoids but did not find the same outcomes with aspi-
rin [17••]. Aspirin should particularly be considered during
pregnancy in TAK because of the higher risk of preeclampsia
and IUGR. Antibiotic prophylaxis to prevent infective endo-
carditis is recommended during delivery in patients with aortic
insufficiency [2, 5, 8].

Anesthetic Considerations and Labor Management

Regional anesthesia has been advocated for labor in TAK pa-
tients and usually allows greater hemodynamic stability as well
as evaluation of cerebral perfusion. Amore profound decrease in
preload can be observed with spinal anesthesia; therefore, con-
cern has been expressed of a greater risk of ischemic complica-
tions, such as cerebral ischemia. However, many case reports
have noted successful outcomes in patients with spinal blocks
or combined spinal-epidural anesthesia [5].

Many authors have suggested to shorten the active phase of
the second stage of labor because of a possible significant
increase in blood pressure and therefore an increased risk of
cerebral hemorrhage and congestive heart failure [8, 22, 104].
Blood pressure monitoring during labor is of paramount im-
portance and blood pressure discrepancies between upper and
lower extremities should be noted beforehand. Patients should
also be closely monitored during the first 24–48 h after deliv-
ery [2]. A consultation with the anesthesiology team should be
sought at an early stage in pregnancy to plan labor and hemo-
dynamic monitoring.

ANCA-Associated Vasculitis

AAV vasculitis is a group of necrotizing vasculitides, including
granulomatosis with polyangiitis (GPA), eosinophilic granulo-
matosis with polyangiitis (EGPA), and microscopic polyangiitis
(MPA) [1]. These diseases are most often seen in subjects in
their 50s, but women of child-bearing age can also be affected.
There is a growing literature about pregnancy outcomes in these
patients. AAV may be the most frequently diagnosed vasculitis
during pregnancy, mostly prior to the third trimester [3•, 105••].

In a study of 110 patients with AAV, the diagnosis was made
before conception in 63%, during pregnancy in 29%, and in the
postpartum period in 8% of patients. Disease flares occurred in
15% of pregnancies [106••].

Effect of AAV on Pregnancy

Pregnancy outcomes are reportedly often favorable in patients
with AAV. Complications are more frequent when the disease
is active at conception or develops during pregnancy and in
patients with severe major organ damage from previous flares
(renal insufficiency, cardiomyopathy) [3, 5, 8, 105••].

A systematic review observed that 20% of pregnancies were
delivered preterm and 2% resulted in stillbirths [106••]. Preterm
birth is one of the most common complications associated with
AAV, with an incidence range previously reported of 25–50%,
mostly in GPA [2, 7••, 21, 37]. A recent study with vasculitis
diagnosed during pregnancy showed a preterm birth rate of
73%, whereas two studies, including patients with disease in
remission, only showed a rate of 7–9% [34, 105••, 107].

Spontaneous miscarriages have a variable incidence, be-
tween 4 and 20% of pregnancies [2, 21, 34, 105••, 106••,
107]. However, one recent Canadian study in 20 pregnancies
with AAV reported no miscarriages [7••].

LBW occurred in 10–30% of pregnancies [5, 7••, 105••,
106••]. A case series describing patients in remission prior to
conception reported no fetal growth restriction [107].

Hypertension and preeclampsia were noted in 10–30% of
AAV pregnancies [2, 7••, 34, 105••, 106••]. Other complica-
tions reported with AAV are placenta previa with antepartum
hemorrhage, retroplacental hematoma, and premature rupture
of membranes [2, 3•, 6, 21].

Like with other vasculitides, cesarean deliveries are more
commonly performed, in around 50% of cases, mostly for
obstetrical indications, such as arrest of descent and fetal dis-
tress [2, 7••, 21, 105••, 106••]. Regional anesthesia is preferred
in patients with subglottic stenosis and counseling should be
sought with an anesthesiologist [108].

Effect of Pregnancy on AAV

AAV activity does not seem to be majorly affected by preg-
nancy. Exacerbations are more commonly associated with se-
vere disease and have been noted in 35% of patients in a recent
study, although most often they were non-severe [3•, 7••].
Other studies have reported flares in about 20–50% of cases
with the highest risk in the first and second trimesters and in
the first month postpartum [5, 8, 13, 105••].

Life-threatening complications affected 20% of pregnan-
cies in a study on 20 pregnancies with necrotizing vasculitides
[21]. Maternal complications consisted of alveolar hemor-
rhage, respiratory failure, transient ischemic attacks, severe
cardiac failure, renal insufficiency, limb ischemia, and
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exacerbation of bronchial or subglottic stenosis [105••].
Asthma decompensation and/or cardiac failure complicate
25–50% of pregnancies with EGPA with a poor prognosis
associated with cardiac involvement [2, 21]. There are few
reported maternal deaths, all prior to 2002 [35, 105••, 106••].

Placental transfer of anti-MPO antibodies has been report-
ed in the literature with only one case of neonate, delivered at
33weeks of gestation, developing pulmonary hemorrhage and
renal failure [3•, 22, 32].

Conclusion

Pregnancies in women with systemic vasculitides should be
considered high risk. Favorable maternal and fetal outcomes
are reported, especially when the pregnancy is planned, and
the disease is in sustained remission. Patients should be closely
monitored as life-threatening complications have been de-
scribed, mostly when cardiac or renal systems are involved.
The number of published articles on the subject has increased
tremendously in the past years, thereby improving our knowl-
edge on the overall risk associated with pregnancy in vasculitis.
However, more data from prospective registries remain needed
to better evaluate pregnancy outcomes and identify best predic-
tors and treatment options of disease flares. The role of aspirin in
the prevention of preeclampsia in patients with systemic vascu-
litides should also be further investigated, to help clinicians in
the management and monitoring of these patients.
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