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Abstract
Granulomatosis with polyangiitis (GPA) rarely involves the pituitary gland. Pituitary involvement has been reported in ~ 1% 
of all cases of GPA. Most commonly, pituitary swelling and inflammation results in symptoms due to pituitary mass effect 
and arginine vasopressin deficiency. To date, there are no pituitary-specific treatment guidelines for this rare condition. We 
present three patients with GPA-related hypophysitis highlighting the spectrum of pituitary involvement. All three patients 
were successfully treated with immunosuppressive regimens that included rituximab (RTX). Following remission induc-
tion with high-dose glucocorticoids, patients received 6 monthly RTX for remission maintenance. RTX was well tolerated 
without significant side effects.
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Introduction

Granulomatosis with polyangiitis (GPA) is a necrotizing 
vasculitis of predominantly small to medium-sized arteries 
comprising a large spectrum of variable organ involvement 
and disease severity. One of the pathological hallmarks is 
the strong association with anti-proteinase 3 anti-neutrophil 
cytoplasmic antibodies (PR3-ANCA); GPA is part of the 
group of ANCA-associated vasculitides (AAV) [1]. The 
upper and lower respiratory tract as well as kidneys are 
the most commonly affected organs (70–100% and ~ 70% 

respectively) [2]. GPA appears to involve the pituitary gland 
in approximately 1% of all cases [3, 4]. Pituitary GPA com-
monly presents due to a pituitary mass effect resulting in 
headache, visual disturbance as well as anterior and poste-
rior pituitary hormone deficiencies. Arginine Vasopressin 
deficiency (AVPD) due to the infiltration of the posterior 
pituitary appears to be the most frequent hormone deficiency 
(67–78%) followed by secondary hypothyroidism (50–71%) 
and ACTH deficiency (11–12.5%) [3–5]. Proposed mecha-
nisms include vasculitis of central nervous system blood 
vessels and granuloma formation within the pituitary or 
invasion from nearby anatomic areas such as the parana-
sal sinuses or orbits [6]. Current treatment algorithms for 
systemic GPA recommend remission induction with high-
dose glucocorticoids together with cyclophosphamide or 
rituximab (RTX) followed by a less immunosuppressive 
maintenance therapy of RTX and/or conventional steroid-
sparing agents [7]. RTX appears to have been most effective 
in maintaining remssion and it has been proposed to evalu-
ate the combination of cyclophosphamide with RTX versus 
RTX only [7–9]. Pituitary GPA can often present as a late 
manifestation following wider systemic GPA and its most 
effective management is uncertain. Here, we present three 
cases of pituitary GPA successfully treated with glucocorti-
coids and RTX maintenance therapy.
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Patients and methods

Patients were identified and diagnosed with pituitary GPA 
by a multidisciplinary pituitary review panel at Imperial 
College Healthcare NHS Trust between November 2019 
and August 2022  (Table  1). Treatment decisions were 
guided by a multidisciplinary pituitary and vasculitis panel 
and reviewed at regular intervals. Clinical, radiological and 
laboratory data were collected retrospectively using the hos-
pital’s electronic health records (Cerner Millenium, Oracle 
Corporation, Austin Texas).

Review of the literature was carried out by performing a 
Medline search using the terms ‘Granulomatosis with poly-
angiitis’ or ‘Wegener’ and ‘pituitary’ or ‘hypophysitis’ to 
identify published articles. Only articles published in Eng-
lish language and relevant information and clinical summa-
ries were included.

Case 1

A 55-year-old female was diagnosed with PR3-ANCA-pos-
itive GPA with pulmonary involvement, a cavitating lung 
lesion, which responded well to induction treatment with 
immunosuppressants and glucocorticoids (six pulses of 
pulsed intravenous cyclophosphamides per EUVAS ANCA-
Vasculitis protocol of 15 mg/kg, and variable doses of pred-
nisolone/methylprednisolone). After induction therapy, 
she received mycophenolate mofetil (MMF) and low dose 
oral prednisolone and remained well in clinical remission. 
28 months after first presentation, she developed blurred 
vision, bitemporal hemianopia and clinical symptoms of 
AVPD, which was confirmed by a water deprivation test. 
Pituitary MRI showed a large sellar mass with suprasellar 
extension and inflammatory changes suggestive of pitui-
tary GPA. There was peripheral enhancement with central 
necrosis and elevation and compression of the optic chiasm. 
Furthermore, there was high hypothalamic signal as well as 
high signal within the optic chiasm and optic tracts. Due 
to the size of the lesion, the pituitary gland and the pitui-
tary stalk could not be identified. (Fig. 1A). She was started 
on high-dose prednisolone (60 mg) with a plan to taper the 
dose gradually. Pituitary MRI was repeated 8 weeks later 
after starting high-dose prednisolone and revealed reduction 
in the size of the sellar and suprasellar mass lesion which 
contacted, but no longer compressed the optic chiasm and 
there was resolution of the hypothalamic high signal. Fol-
lowing initial remission induction with high-dose steroids, 
she received rituximab (RTX; 2 × 1 g doses, 2 weeks apart) 
together with cyclophosphamide (5 pulses). Humphrey’s 
visual field perimetry showed significant improvement of 
her bitemporal hemianopia. RTX treatment led to expected 
B-cell depletion and decrease in PR3-ANCA levels (from Ta
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22 to 11 IU/mL [0–1.9]). Whilst prednisolone was gradually 
reduced to a maintenance dose of 5 mg, her condition and 
vision remained stable. Blood tests showed that PR3-ANCA 
continued to further decrease to 6.7 IU/mL with continued 
B-cell depletion. A repeat pituitary MRI scan 6 months later 
showed some increase in the size of the sellar and suprasellar 
pituitary mass lesion and prednisolone was therefore tem-
porarily increased to 30 mg once daily. Two months later, 
pituitary MRI showed reduction in the size of the pituitary 
lesion from 17 to 12 mm in maximal cranio-caudal dimen-
sion indicating response to treatment (Fig. 1B). She received 
further 10 to 12-monthly single doses of RTX with further 
clinical, biochemical and radiological improvement. She is 
currently being maintained on 6-monthly RTX infusions, 
with no concurrent therapeutic glucocorticoids and remains 
in full remission with undetectable PR3-ANCA 40 months 
after the initial pituitary presentation (Fig. 1C). She had 
persistent AVPD and remains on desmopressin (DDAVP) 
replacement therapy. She also remains on prednisolone 
replacement (4 mg daily) and levothyroxine replacement 
for secondary hypoadrenalism and secondary hypothyroid-
ism respectively.

Case 2

A 38-year-old female presented with history of recurrent 
nosebleeds, severe headaches and a left visual field defect. 
Initial baseline investigations were suspicious of possible 
secondary adrenal insufficiency. Pituitary MRI showed a 
sellar heterogeneous cystic lesion of 14 mm in maximal 
cranio-caudal dimension with peripheral enhancement and 
a thickened stalk contacting and displacing the optic chi-
asm and hypothalamic enhancement (Fig. 2A), suggestive 

of an inflammatory aetiology. She started hydrocortisone 
replacement (20 and 10 mg daily), which led to immediate 
improvement in her symptoms, but she then developed cra-
nial AVPD, and was started on DDAVP. A subsequent sero-
logical autoimmune/ hypophysitis screen revealed elevated 
PR3-ANCA (13 IU/mL [0–1.9]), suggestive of GPA-related 
hypophysitis. Following review by both pituitary and vas-
culitis multidisciplinary teams, it was felt that a diagnostic 
pituitary biopsy was not required and remission-induction 
with high-dose prednisolone was started. Her glucocor-
ticoid dose was gradually reduced over a 6 month period 
and she received RTX (2 × 1 g doses,  2 weeks apart) for 
remission maintenance 6 months after her initial presenta-
tion. Six months later, pituitary MRI showed collapse of 
the cystic component related to the anterior pituitary gland 
and the infundibulum was not thickened (Fig. 2B). PR3-
ANCA were undetectable, there was a continued excellent 
clinical and radiological response and she could be weaned 
from glucocorticoids (Fig. 2C). She remains on DDAVP for 
persistent AVPD. She has since received further 6-monthly 
RTX maintenance.

Case 3

A 48-year-old Asian male presented with a 4-week history 
of headaches, cough and recurrent nose bleeds. Clinical 
examination noted a saddle nose deformity. Chest X-ray 
confirmed pneumonia and he was treated empirically with 
a course of antibiotics. His cough improved and a repeat 
chest X-ray showed resolution of the infective changes 
without any other radiological lung abnormality. How-
ever, his headaches did not improve. Subsequent brain MRI 
revealed a sellar and suprasellar centrally cystic lesion with 

A- Pre-treatment B- 8 months C- 32 months

Fig. 1  Coronal post-contrast T1W1 MR images of the pituitary. A 
Pre-treatment pituitary MRI scan showing a large enhancing centrally 
necrotic sellar and suprasellar lesion which elevates and compresses 
the optic chiasm. B Image 8  months following high dose GC treat-
ment, MR images of the pituitary showing the initial response to 

treatment with size reduction of the sellar/suprasellar lesion. There 
is still minimal contact with the optic chiasm. C Pituitary MRI at 
32  months, showing improvement and decrease in size of pituitary 
mass
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peripheral enhancement and thickening of the pituitary stalk. 
The lesion was noted to be in contact with optic chiasm 
causing mild upward displacement and measured 16 mm in 
maximal cranio-caudal dimension (Fig. 3A). Visual fields 
showed a bitemporal quadrantanopia. Pituitary hormonal 
profile showed secondary adrenal insufficiency, secondary 
hypothyroidism and secondary hypogonadism. Glucocorti-
coid (3 mg of prednisolone) and thyroid hormone replace-
ment was started and further investigations for suspected 
autoimmune related inflammatory hypophysitis were car-
ried out. c-ANCA was weakly positive and PR3-ANCA were 
elevated at 7.30 IU/mL [< 1.9]. CT head showed sinusitis. A 
repeat chest X-ray was normal. Following review by both a 
pituitary and a vasculitis multidisciplinary panel, a tapering 
course of prednisolone (starting at 60 mg daily) was com-
menced. Whilst on high-dose prednisolone, his headaches 
improved significantly, but he developed cranial AVPD 
requiring DDAVP replacement therapy. Pituitary MRI 
3 months after the initial presentation showed significant 
improvement of the cystic component of the lesion (now 
measuring 10 mm in maximal cranio-caudal dimension) 
with improved shape and thickness of the infundibulum. 
There was no longer contact with the optic chiasm (Fig. 3B). 
Four months after his initial presentation, he received RTX 
(2 × 1 g doses, 2 weeks apart). Nine months after his ini-
tial presentation, he remains on maintenance prednisolone 
replacement only (3 mg daily) and his pituitary appearance 
had almost normalized (Fig. 3C) His PR3-ANCA remains 
undetectable. He continues on DDAVP for persistent AVPD. 
He remains under regular clinical follow up with a plan to 

continue 6-monthly RTX infusions for remission mainte-
nance and periodic pituitary MRI surveillance.

Literature review and discussion

We describe three patients representing a spectrum of pitui-
tary GPA and variable degrees of systemic involvement. 
All three patients had disease features in keeping with the 
updated classification criteria for GPA recently endorsed by 
the American College of Rheumatology/European League 
Against Rheumatism (ACR/EULAR) 2022 [10]. There is 
no consensus regarding the diagnostic criteria to confirm 
pituitary involvement in GPA. GPA-related hypophysitis 
is commonly diagnosed in patients who present with pitu-
itary-related hormonal dysfunction or visual defects in the 
presence of positivity for serological markers, in particular 
PR3-ANCA, with a history of GPA that can involve various 
organs including kidneys, lungs and sinuses. A large multi-
centre retrospective study of 819 patients with GPA reported 
9 (1.1%) had pituitary involvement, 8 of which presented late 
after GPA initially manifested in other organs [11]. However, 
isolated pituitary GPA without systemic involvement has 
been reported [12]. A follow-up study of progression of GPA 
limited to the head and neck in 24 patients with an aver-
age follow-up of 6.8 years, showed that the disease spread 
to additional sites in more than half of the cohort (n = 14), 
but only 2 of 13 patients with disease initially limited to 
the head and neck developed pulmonary disease, and none 
developed renal disease [13]. Furthermore, patients with 

A. Pre-treatment B- 12 months C- 40 months

B

Fig. 2  Coronal post-contrast T1W MR images of the pituitary. A 
Pre-treatment scan MRI pituitary showing a cyst-like peripherally 
enhancing pituitary lesion and a thickened pituitary stalk. There is 
distortion of the optic chiasm, but no compression. B Image follow-
ing 6 months of treatment, MRI pituitary showing minimal residual 

enlargement of the pituitary gland. Resolution of the cyst-like compo-
nent. Normal appearing pituitary stalk and optic chiasm. C 40 months 
of treatment, image showing radiologically normal appearing pitui-
tary
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GPA-related hypophysitis may be negative for c-ANCA. 
50–70% of patients with localised GPA may have negative 
ANCA testing, whereas 80–95% with systemic disease are 
positive for c-ANCA antibodies [10–12]. Pituitary biopsy 
does not routinely need to be undertaken if there is a clear 
clinical context of serological and systemic evidence of 
GPA. Confirmatory pituitary biopsy is required if the clini-
cal scenario does not meet the criteria to diagnose GPA and 
if other aetiologies of a pituitary mass need to be ruled out 
[14–16]. Granulomatous inflammation and inflammatory 
infiltrates are typically found but are often non-specific in 
biopsy samples of pituitary tissue with GPA [14, 17].

Radiological findings of pituitary GPA have been 
described in case studies and case series and can be variable 
according to the central nervous system (CNS) structure(s) 
involved [3, 14]. Gadolinium-enhanced pituitary MRI is 
the optimum method for radiological assessment of the 
pituitary. Kapoor et al. reported that the radiological find-
ing of a sellar mass with peripheral enhancement, central 
cystic changes and pituitary stalk compression were most 
commonly observed in patients with pituitary GPA. Other 
reports described radiological features of an enlarged gland 
with either heterogeneous or homogeneous enhancement [3, 
15]. In addition, there is increased enhancement and thick-
ening of the infundibulum, especially its superior portion 
[18]. Furthermore, a loss of the hyperintense signal in the 
posterior pituitary on T1-weighted sequences, explained 
by decreased AVP content in the posterior pituitary, was 
reported to be strongly correlated with the clinical mani-
festation of cranial AVPD in patients with GPA [3, 14, 15]. 
Importantly, normal MRI findings do not necessarily exclude 

pituitary involvement and anterior or posterior pituitary hor-
mone dysfunction may be the only manifestation [4].

Given its rarity, there no studies of optimum immunosup-
pressive strategies in GPA-related hypophysitis, and specific 
recommendations are lacking in current international con-
sensus guidelines (e.g., ACR, KDIGO, EULAR) [7, 19, 20]. 
Nor is this disease feature specifically considered within the 
spectrum of CNS or endocrine disease evaluated in com-
monly used disease assessment tools such as the Birming-
ham Vasculitis Activity Score (BVAS) [21]. Given the risk 
of pituitary failure, we suggest hypophysitis is regarded as 
a life-threatening disease complication warranting intensive 
treatment. We propose remission induction with glucocorti-
coids (prednisolone 60 mg daily followed by a weekly reduc-
tion to 45 mg, 30 mg, 25 mg and 20 mg and thereafter to be 
reduced by 5 mg every 2 weeks). We also propose to start 
RTX early initially 2 × 1 g doses 2 weeks apart and 1 g 6 
monthly thereafter to achieve B-cell depletion.

In the published literature, the combination of cyclo-
phosphamide and high-dose glucocorticoids has been used 
most frequently, and historically was shown to reduce 
1-year mortality from 80% to 10–20% in patients with 
systemic GPA [9, 22]. However, toxicity of cyclophos-
phamide and the high relapse rate remain a challenge. The 
past decade has seen increasing use of RTX, a B lympho-
cyte-depleting monoclonal anti-CD20 antibody targeting B 
lymphocytes, including those producing ANCAs, both for 
remission induction and maintenance therapy. The land-
mark Rituximab in ANCA-Associated Vasculitis (RAVE) 
trial showed that treatment with RTX and glucocorticoids 
was equivalent to the standard combination of cyclophos-
phamide with glucocorticoids for attainment of disease 

A - Pre-treatment B - 3 months C - 8 months

Fig. 3  Coronal post-contrast T1W MR images of the pituitary. A 
Image at presentation showing an enlarged pituitary gland with 
peripheral enhancement and lack of enhancement centrally. The dome 
of the lesion abuts the optic chiasm. There is no optic chiasm com-
pression. B Image done 3 months following remission induction with 

GC treatment showing reduction in size of the pituitary lesion with a 
small focus of a residual non-enhancing area centrally. C Follow up 
image at 8 months after treatment showing normal looking pituitary 
gland



235Pituitary (2024) 27:230–237 

remission at 6 months [23]. RTX is now recommended as a 
potential alternative to cyclophosphamide as first line ther-
apy in current international consensus guidelines, although 
specific data on rare disease manifestations such as hypo-
physitis are lacking. Promisingly, a recent case series of 11 
patients with CNS involvement of ANCA-associated vas-
culitis by Krishna et al. showed that RTX was as effective 
as cyclophosphamide in remission induction in patients 
with CNS involvement of GPA [24]. The use of cyclophos-
phamide and rituximab in combination has been studied 
in one randomised trial and several uncontrolled series, an 
approach that may facilitate rapid disease control and glu-
cocorticoid-sparing, which was used successfully in one 
of our patients [25–28]. A regimen using glucocorticoid 
and RTX alone might be more suitable for patients where 
pituitary involvement is the predominant manifestation, 
but larger studies will be required to confirm our observa-
tional experience [29].

Regarding remission-maintenance, several studies have 
confirmed the superiority of regular rituximab infusions to 
conventional disease-modifying immunosuppressants, par-
ticularly in those with relapsing disease, administered either 
at fixed 4–6 monthly intervals or tailored to circulating B 
lymphocyte or ANCA levels, and this approach is now rec-
ommended depending on availability of rituximab [22, 24, 
30]. Novel therapies for AAV, including GPA, include ava-
copan, a C5a-receptor antagonist that has shown efficacy as 
a glucocorticoid sparing agent, when used alongside rituxi-
mab or cyclophosphamide, in a recent large randomised 
controlled trial [31]. Avacopan was recently approved for 
treatment of AAV in the UK, although specific data regard-
ing treatment of rare disease manifestations such as hypo-
physitis are lacking.

All our patients received combination therapies, includ-
ing high-dose glucocorticoids with biological and/or immu-
nosuppressant drugs (RTX, methotrexate, mycophenolate 
mofetil and cyclophosphamide), depending on the severity 
of pituitary GPA and the presence of other systemic mani-
festations (Table 2). In all cases, there was radiological evi-
dence of GPA-related hypophysitis with excellent pituitary 
response to therapy.

All 3 patients continue to have cranial AVPD and remain 
on DDAVP supplementation. Interestingly, our observations 
differ from those of Kapoor et al., who found that AVPD 
resolved in 4 out of 6 patients [3]. In addition, patient 1 and 3 
remain on hormone replacement for secondary hypoadrenal-
ism and secondary hypothyroidism.

Patient 2, who had localised pituitary GPA and limited 
sinus involvement only, remains in full remission with 
6-monthly RTX infusions and no longer requires glucocor-
ticoid maintenance therapy. In contrast, patient 1 had GPA 
for 28 months before presenting with GPA-related pituitary 
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hypophysitis and therefore required a longer treatment 
period to achieve clinical and radiological responses.

RTX treatment was generally well tolerated and none of 
our patient reported any significant infections. However, 
patients experienced significant weight gain while on high-
dose glucocorticoid therapy.

Conclusion

Pituitary GPA may occur at variable times after the origi-
nal diagnosis of AAV and may be the only manifestation, 
in absence of any other systemic features when disease is 
otherwise in apparent remission. A combination of gluco-
corticoids and RTX is approved for systemic GPA, how-
ever, limited data is available for treatment of pituitary 
GPA. In this case series, the response to high dose ster-
oids and RTX for remission-induction and maintenance 
has been highly encouraging. RTX was well tolerated 
without any major side effects. Further clinical studies 
are required to establish the most effective treatments for 
pituitary GPA.

Limitations

Limitations of this current study are relatively poor quality 
of data from the literature due to the rarity of GPA-related 
hypophysitis. Larger trials to further study different treat-
ment regimens are therefore needed.
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