
Abstract. – Granulomatosis with polyangiitis
(GPA) is an autoimmune disease which has a
variable clinical presentation and usually pro-
gresses from a localized to a generalized form
over the course of weeks to years. Histopatho-
logically, it is a necrotizing systematic vasculitis
that can cause sino-nasal, pulmonary, renal, ocu-
lar, and cutaneous manifestations. Diagnostic
workup should include serologic, radiologic, en-
doscopic and histopathological examination. Au-
toantibody c-ANCA may be used as a marker of
disease activity and individual follow-up. An ap-
propriate local and systemic treatment should
be implemented, which is particularly important
in pregnancy. Comprehensive management
should be planned, including the needs of both
mother and fetus (particularly if vasculitis is di-
agnosed de novo during pregnancy). Pregnancy
in patients with GPA is burdened with the risk of
possible complications and increased mortality
and the conception should be delayed until re-
mission of the disease. A flare-up of GPA may be
life threatening for both mother and fetus. The
immunosuppressants, which are used during
pregnancy include glucocorticosteroids (GCS)
and azathioprine. Studies of GPA in pregnancy
are scarce, and this calls for individualized man-
agement. Thus, the approach to care for preg-
nant women with GPA is interdisciplinary, and
firmly places the rheumatologist, gynecologist,
pulmonologist, otorhinolaryngologist and
nephrologist on the management team.

Key Words:
Granulomatosis with polyangiitis, Pregnancy, Treat-

ment.

Introduction

Granulomatosis with polyangiitis (GPA, previ-
ously called Wegener’s granulomatosis – WG) is
a vasculitic autoimmune disorder affecting small
and medium sized arteries (larger vessels are
rarely affected)1. The etiology of this disease is
unknown and it commonly presents with ear,
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nose and throat, pulmonary, skin and renal mani-
festations. The symptoms may remain limited to
specific regions (e.g. the upper respiratory tract –
such as the nose and paranasal sinuses) or they
can be multisystemic, affecting many organs and
causing damage and failure2. The Chapel Hill
Nomenclature definitions3 and the American
College of Rheumatology defined the nomen-
clature and diagnosis of GPA according to two
of these four criteria: nephritic urinary sedi-
ment, abnormal chest findings, nasal or oral in-
flammation, and granulomatous inflammation
on biopsy4. However, the symptoms may vary
from local involvement, such as nasal (sinusitis,
purulent or bloody rhinorrhea, saddle nose de-
formity), eye (visual loss, conjunctivitis, uveitis,
retrobulbar masses) or ear (hearing loss, puru-
lent or bloody discharge), to multisystemic dam-
age (including kidney, lungs, skin and nervous
system changes)5. In this disease the IgG autoan-
tibodies against cytoplasmic components of neu-
trophils, granulocytes, and monocytes are synthe-
sized. Circulating anti-neutrophil cytoplasmic an-
tibodies (cANCA) are present in 82-94% of pa-
tients with GPA, primarily directed against pro-
teinase 3 (PR3)6. Disease activity can be mea-
sured by using the Birmingham Vasculitis Activi-
ty Score for GPA (BVAS) – a clinical evaluation
tool which has been standardized for the man-
agement of patients with systemic vasculitis7.

Specificity of GPA in Pregnancy
The onset of the GPA is usually in the fourth

and fifth decades of life, making an association
with pregnancy rare8. However, if the active dis-
ease is present, this increases the risk to mother
and fetus health. In the literature, about 40% of
pregnancies end in pre-term deliveries9,10. The
mother’s condition during conception is crucial
for future pregnancy course. If the conception is
during a period of remission of GPA, complica-
tions or vasculitis flares occur in about 1/4th of
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the pregnancies, sometimes post-partum. Unfor-
tunately, 40-100% pregnancies end in miscar-
riage or therapeutic abortion or even the mother’s
death, when pregnancies started during active
GPA9-11.
The symptoms in pregnancy may vary from an

uneventful course or minor vasculitis manifesta-
tion to severe symptoms of pneumonia (reported
in the third trimester)11 and alveolar hemorrhage
with acute respiratory distress syndrome
(ARDS)9. In the literature, a variety of signs pre-
sented by pregnant women (such as crusting
rhinitis, subglottic stenosis, arthralgias, fever,
necrotizing glomerulonephritis, otitis, and skin
purpura) have been reported, but the pregnancies
have usually finished successfully. Healthy
neonates have been born and mothers recovered
after deliveries9,11,12. However, the pregnancy can
be complicated by premature rupture of mem-
branes (PROM), leading to pre-term birth or
post-partum complications, such as a flare of the
disease or progression from severe renal deterio-
ration during pregnancy to end-stage renal dis-
ease11.
Seo12 reported the case of a woman with

arthralgias, fever, necrotizing glomerulonephritis
(creatinine 500 mmol/l), alveolar hemorrhage
and the presence of anti-PR3 ANCA. During
pregnancy, the remission was entered with creati-
nine 150 mmol/l, proteinuria 2.5 g/l, lack of cir-
culating ANCA and hypertension (BVAS = 0). In
this case, ante-partum hemorrhage at 23 weeks
due to posterior placenta previa was described
and the pregnancy finished successfully with a
caesarean section at 32 weeks because of renal
deterioration. The woman was treated with pred-
nisolone at a dose of 12.5 mg/day and azathio-
prine 125 mg/day.
Koukoura et al9 have described the case of a

woman with otitis, crusting rhinitis, skin purpura,
necrotizing glomerulonephritis (creatinine 450
mmol/l), alveolar hemorrhage with acute respira-
tory distress syndrome (ARDS) and the presence
of anti-PR3 c-ANCA. After treatment with pred-
nisone (12.5 mg/day) and rituximab (the last 500
mg infused at week 12 of undiagnosed pregnan-
cy), remission of GPA was observed (BVAS = 0).
Additionally, the pregnancy ended with the deliv-
ery of a healthy neonate.

GPA de novo During Pregnancy
GPA can be diagnosed de novo during preg-

nancy with the onset usually in the second and
third trimesters. In most cases, the condition of

the fetus is good and the pregnancy finishes suc-
cessfully; however, there are also reports of med-
ical termination at seven weeks of gestation13 or
maternal and fetus death due to cranial
bleeding14. Such severe cases have been reported
in the past, but recently many reports have shown
positive outcomes of pregnancy, which may be
caused by quicker diagnosis and new therapeutic
options. Sahni et al15 reported a limited form of
de novo GPA in pregnancy, which did not require
any treatment and finished with delivery at the
34th week. In another case16, effective treatment
with prednisolone and IVIG was reported and the
woman entered remission; however, during preg-
nancy pre-eclampsia and maternal diabetes melli-
tus was diagnosed. The pregnancy finished with
preterm delivery at the 36th week with a good fe-
tus outcome.
Bessias et al17 describe a pregnancy with de

novo diagnosed GPA and acute limb ischemia,
which was treated with prednisolone and cy-
clophosphamide and finished by caesarean sec-
tion (preterm delivery) with a good fetus out-
come. Because of the acute limb ischemia and
the failure of thrombectomies to maintain arterial
flow in the distal limb due to the development of
active vasculitis, the mother finally underwent
amputation of the limb (the recent cesarean sec-
tion excluded thrombolysis).

Complications in Pregnancy and
Post Partum
In pregnancy, complications can result from

both the course of GPA and pregnancy itself. In
the literature, various complications have been
described from placenta previa, subglottic steno-
sis or renal deterioration to maternal and fetus
death due to cranial bleeding11,14,18,19.
Renal involvement in the course of GPA may

be difficult to differentiate from a pre-eclampsia
state. However, a flare-up of GPA is usually char-
acterized by positive ANCA titer, the presence of
extra-renal symptoms and a lack of hypertension
(which is more characteristic for the pre-eclamp-
sia condition).
Kayatas et al18 presented a case of pregnancy

with GPA complicated by severe pre-eclampsia
and placental abruption. The patient had elevated
blood pressure and liver enzymes, proteinuria,
hemoconcentration, thrombocytopenia, negative
c-ANCA and positive p-ANCA (however, the
disease was localized during the first two years
and remitted before conception). In an analysis
of cases, Pagnoux et al11 reported such complica-
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cessful treatment with azathioprine at the begin-
ning, remission is not always stable and
durable21. In some cases, women have conceived
under glucocorticosteroids and cyclophos-
phamide and therapeutic abortion has been im-
plemented at the eighth week. However, there is
also a report of an unexpected pregnancy in a 39-
year-old woman in remission after six CYC puls-
es and receiving GCS and rituximab (500 mg,
every 6 months) for maintenance, as part of an
ongoing trial. In this case, the pregnancy was
continued because no fetal abnormality was ob-
served (normal ultrasonography examination and
fetal karyotype)11. Indeed, these studies11,25 un-
derscore the fact that CYC exposure does not
necessarily induce sterility, especially in the
youngest women and when the cumulative CYC
dose remains lower than 8 g/m2. Even though the
infertility rate during treatment with cyclophos-
phamide can be as high as 50% in women of
childbearing age, many pregnancies are still re-
ported during such therapy26. In the literature,
cases of conceptions are described in women re-
ceiving CYC and continuous oral progestative
drugs or a gonadotropin-releasing hormone ago-
nist, like triptorelin, to try to preserve ovarian
function (with good global outcome, since no
mother has died and all liveborn infants have
been healthy). However, one mother developed
life-threatening complications during pregnancy,
i.e. thrombotic microangiopathy, which caused
severe renal insufficiency with persistent vasculi-
tis-related renal impairment11.
If the women entered remission on AZA or

GCS around conception, it seems better to con-
tinue the treatment throughout the pregnancy to
prevent a flare-up of GPA, which may be life
threatening for both mother and fetus. Biological
agents should be stopped before conception or
avoided in women of child-bearing age without
effective contraception, because several unevent-
ful pregnancies have been reported in women on
biological therapy (rituximab-exposed women
using this medication for other diseases)27.
Intravenous immunoglobulins (IVIG) are also

used in pregnancy as a potential therapy for GPA.
IVIG enable binding of ANCA to their antigens
through idiotypic mechanisms, inhibit ANCA-in-
duced neutrophilic activation and are used in
many cases of systemic vasculitis. IVIG are usu-
ally implemented in refractory GPA, if treatment
with glucocorticosteroids and cyclophosphamide
is not sufficient and can induce remission23. Such
treatment is reported to be effective in de novo

tions as hypertension, renal deterioration and pla-
centa previa; however, no patient had placental
abruption or pre-eclampsia. Moreover, none of
the children experienced vasculitis manifesta-
tions or other systemic diseases.
In the course of the disease, upper and lower

airways are involved and the granulomatous in-
flammation may cause scar tissue formation
leading to permanent subglottic stenosis (SGS),
which complicates GPA in 6-23% of cases. This
results from inflammation, edema and fibrosis at
the level of the cricoid cartilage, up to 4 cm be-
low the vocal cords19. If subglottic stenosis is
present, possible anesthetic options for caesarean
section in such patients are either neuraxial anes-
thesia or general anesthesia with a small tube or
laryngeal mask and possible tracheotomy. How-
ever, intubation in cases of SGS may be difficult,
especially in emergent cesarean section, and gen-
eral anesthesia should be avoided if there is a
permanent upper airway stenosis. The subglottic
stenosis may be successfully treated by laser ab-
lation of the excessive tissue20.
Not only mothers but also neonates may reveal

complications, because the antibodies can pass
though the placenta and the neonate may be PR3-
ANCA positive21. Neonates can be
asymptomatic21 or can present some signs char-
acteristic for GPA – e.g. pulmonary renal syn-
drome22.

Treatment in Pregnancy
The standard treatment of the localized form is

based mainly on glucocorticosteroids (pred-
nisone, prednisolone, and hydrocortisone)23. In
many cases, the immunosuppressive therapy of
multisystem involvement is effective and a com-
bination of glucocorticosteroids and cyclophos-
phamide (CYC) or azathioprine has been used in
pregnancy. Cyclophosphamide is a cytotoxic and
teratogenic medication; however, the standard
treatment with this drug (in combination with
corticosteroids) induces remission and improves
survival, also in pregnancy (it seems to be safe in
the third trimester). Methotrexate is highly ter-
atogenic and is contraindicated8,10. Prophylactic
treatment with trimethoprim/sulfamethoxazole
(TMP-SMX) reduces infections and the risk of
relapses during remission, but such treatment is
not effective in the induction of remission and is
contraindicated in pregnancy23.
The immunosuppressants, which can be used

during pregnancy include glucocorticosteroids
(GCS) and azathioprine12,24. However, after suc-
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GPA in the first trimester (in combination with
glucocorticosteroids) causing remission of the
disease16,28. Thus, IVIG therapy can be used as a
safe alternative to cytotoxic therapy for a patient
with GPA during pregnancy. In summary, indi-
vidual treatment as well as the prophylactic ac-
tivities typical for pregnancy should be imple-
mented in this time, which influences the course
of pregnancy and neonate wellbeing29.

Conclusions

Women of child-bearing age with GPA can en-
visage pregnancy, but a few conditions should be
adhered to for the safety of mother and fetus. The
best time to plan conception is a minimum of six
months after entering remission. It is beneficial
to stop potentially toxic immunosuppressants (if
it possible) and the woman and child should be
closely monitored by obstetricians and rheuma-
tologists. Remission may be entered after cy-
clophosphamide induction and thereafter azathio-
prine can be taken with good results before con-
ceiving.
The activity of GPA and complications at un-

expected conception appears to be a major para-
meter to take into account when evaluating the
risk of pregnancy. A multidisciplinary treatment
of pregnant women should be the approach dur-
ing pregnancy and after delivery. In our opinion,
multicentre registry may also be a good basis for
clinical outcomes, which may indicate new pos-
sibilities for future treatment.
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