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Context: The acute presentation of immunoglobulin G4 (IgG4)-related hypophysitis can be indistinguish-
able from other forms of acute hypophysitis, and histology remains the diagnostic gold standard. The high 
recurrence rate necessitates long-term immunosuppressive therapy. Rituximab (RTX) has been shown to 
be effective in systemic IgG4-related disease (IgG4-RD), but experience with isolated pituitary involvement 
remains limited.

Case Description: We report 3 female patients with MRI findings suggestive of hypophysitis. All patients 
underwent transsphenoidal biopsy and fulfilled diagnostic criteria for IgG4-related hypophysitis. Treatment 
with glucocorticoids (GCs) resulted in good therapeutic response in Patients 1 and 2, but the disease 
recurred on tapering doses of GCs. GC treatment led to emotional lability in Patient 3, necessitating a 
dose reduction. All 3 patients received RTX and Patients 2 and 3 received further courses of treatment 
when symptoms returned and B-cells repopulated. Patient 3 did not receive RTX until 12 months from the 
onset of symptoms. Patient 1 was not able to have further RTX treatments due to an allergic reaction when 
receiving the second dose. Rituximab treatment resulted in sustained remission and full recovery of an-
terior pituitary function in Patients 1 and 2, with complete resolution of pituitary enlargement. By contrast, 
Patient 3 only showed a symptomatic response following RTX treatment, but pituitary enlargement and 
hypofunction persisted.

Conclusion:  Rituximab treatment for IgG4-related hypophysitis resulted in sustained remission in 2 
patients treated early in the disease process but only achieved partial response in a patient with chronic di-
sease, suggesting that early therapeutic intervention may be crucial in order to avoid irreversible changes.

© Endocrine Society 2020.
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Context

The term IgG4-related disease (IgG4-RD) has been used to describe a group of immune-
mediated fibroinflammatory disorders, which share distinctive clinical and histopathological 
features and commonly involve multiple organs [1, 2]. Pituitary involvement appears to be rare 
and, if present, can either occur in the context of multiorgan disease or present as primary 
hypophysitis [3–5]. Isolated IgG4-related hypophysitis seems to be more prevalent than previ-
ously thought [6]. A recent retrospective study re-examining the histology of all cases of primary 
hypophysitis concluded that more than 40% of cases fulfilled the histological criteria of IgG4-
related pituitary disease proposed by Leporati: “Mononuclear infiltration of the pituitary gland, 
rich in lymphocytes and plasma cells, with more than 10 IgG4-positive cells per high-power 
field” [7, 8]. Although IgG4-RD tends to respond well to high-dose glucocorticoids (GC) therapy 
initially, disease recurrence invariably occurs on tapering GC doses [9]. Morbidity of long-term 
GC exposure can be significant. Efficacy in achieving remission by adding conventional steroid-
sparing agents does not appear to be superior to GC monotherapy [10]. Recently, B-cell deple-
tion therapy with the monoclonal anti-CD20 antibody Rituximab (RTX) has shown to be highly 
effective in achieving sustained remission of IgG4-RD [11]. To date, there is only 1 published 
case report of isolated IgG4-related hypophysitis treated with RTX in a teenage girl presenting 
with hypophysitis, who initially underwent surgical resection of the pituitary mass [12]. Here 
we present a case series of 3 young female patients with histologically confirmed IgG4-related 
hypophysitis on pituitary biopsy and no other obvious organ involvement apart from the pituitary, 
all of whom received treatment with RTX following remission induction with GCs.

Case descriptions

Patient 1. A 22-year-old nulliparous woman of mixed ethnic origin was admitted via the Accident 
and Emergency department with a 12-month history of worsening headaches, polyuria, and pol-
ydipsia (Table 1). Her past medical history included migraines and asthma. She did not take 
any regular medications. Pituitary MRI showed an enlarged and diffusely enhancing pituitary 
gland extending into the suprasellar cistern, with adjacent dural enhancement. Visual fields 
were normal. Initial biochemical evaluation revealed normal prolactin of 393 mIU/L [71–566]. 
Thyroid function was normal. Early morning cortisol was 172 nmol/L and ACTH 18.6 ng/L. She 
had a progestogen-only contraceptive implant in situ and estradiol was undetectable, with FSH 
5.6 IU/L and LH 2.8 IU/L (Table 2). Full blood count was normal and erythrocyte sedimenta-
tion rate (ESR) was 34 mm/hour [1–5]. Cerebrospinal fluid (CSF) analysis was unremarkable. 
Both serum and CSF angiotension converting enzyme (ACE) levels were normal. Serum IgG4 
levels at presentation were not elevated (0.85 g/L, NR < 1.3). GC and desmopressin replace-
ment were commenced and she underwent transsphenoidal pituitary biopsy. Histology revealed 
a lymphoplasmacytic infiltrate with focal granulomatous inflammation (Fig.  1). The infiltrate 
contained numerous IgG4-positive plasma cells (> 10 per high-power field). A tapering course of 
prednisolone starting at 30 mg per day resulted in the improvement of her headaches, polyuria, 
and polydipsia. Full resolution of diabetes insipidus was confirmed by a water deprivation test. 
However, her headache returned following the reduction of prednisolone, and the dose had to 
be increased. As a result, she gained a significant amount of weight and therefore received RTX 
(two 1000 mg doses, 2 weeks apart) 4 months after her initial presentation, with full resolution of 
her symptoms. Twelve months later, her symptoms returned and she received a further dose of 
RTX but developed an allergic reaction, and the infusion had to be discontinued early. Despite 
her not having received the full dose, her headaches resolved and the pituitary enlargement 
almost fully normalized (Fig. 2). Her B cells remained deplete for 8 months. Ten months later, 
her symptoms recurred once again. She was therefore challenged with a different anti-CD20 
monoclonal antibody, Ofatumumab. Unfortunately, once again she developed an allergic reac-
tion 20 minutes into the infusion, which had to be discontinued. Despite the short infusion of 
Ofatumumab, complete B-cell depletion was achieved, lasting for 4 months. Her symptoms sig-
nificantly improved and she remains in full remission. There has been continuous improvement 
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of the pituitary MRI findings without any significant pituitary enlargement (Fig. 2).

Patient  2. A  38-year-old woman (gravida 2, para 2)  of Pakistani-Asian origin presented with 
a 4-month history of headaches, blurred vision, polydipsia, and polyuria (Table  1). Her second 
pregnancy was delivered via an elective caesarian section. She had no other past medical his-
tory. She had been taking a progesterone-only contraceptive pill for several years. She was found 
to have elevated prolactin of 1076 mIU/L [102–496], and a subsequent pituitary MRI revealed 
a pituitary mass elevating and compressing the optic chiasm, with adjacent dural enhance-
ment. Visual field testing confirmed bitemporal hemianopia. Initial laboratory investigations 

Pa�ent 1 Pa�ent 2 Pa�ent 3

A B C

D E F

Figure 1.  Histopathological features of the pituitary biopsies from Patients 1–3. 
Hematoxylin and eosin staining (upper panel) and anti-IgG4 immunohistochemical staining 
(lower panel). A: Patient 1, adenohypophysis with lymphoplasmacytic inflammatory infil-
trates and focal granulomatous formation. The inflammatory infiltrate (D) contains nu-
merous IgG4-positive plasma cells (> 10/HPF). B: Patient 2, extensive lymphoplasmacytic 
inflammatory infiltration of the anterior pituitary. Many IgG4-positive plasma cells (> 10/
HPF) are present (E). C: Patient 3, adenohypophysis with lymphocytoplasmacytic inflam-
matory infiltrates and xanthogranulomatous changes. The inflammatory infiltrate contains 
abundant (10–30/HPF) IgG4-positive plasma cells (F).

Table 2.  Serum IgG4 levels and biochemical profiles at presentation 

Results Patient 1 Patient 2 Patient 3

IgG4 (g/L) 0.85 [<1.3] 1.53 [<1.3] 0.55 [<1.3]
ESR (mm/hr) 34 [0–17] 17 [0–17] 54 [0–17]
Prolactin (mIU/L) 393 [100–500] 1,076 [100–500] 909 [100–500]
TSH (mIU/L) 1.02 [0.3–4.2] 1.27 [0.3–4.2] 2.35 [0.3–4.2]
Free T4 (pmol/L) 9.6 [9–23] 4.6 [9–23] 12.8 [9–23]
ACTH (ng/L) 18.6 9.9 N/A
Cortisol (am) (nmol/L) 172 51 296
FSH (IU/L) FSH 5.6 2.6 6.4
LH (IU/L) LH 2.8 1.0 2.1
Estradiol (pmol/L) Undetectable (hormonal  

contraceptive implant)
Undetectable 98 

IGF-1 (nmol/L) 19.5 [11–46] 35.8 [10–38] 22.9 [10–38]
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showed low free thyroxine of 4.6 pmol/L [12–22] and low thyroid stimulating hormone (TSH) of 
1.27 mIU/L [0.27–4.2]. She was taking a progesterone-only pill and estradiol was undetectable, 
with FSH of 2.6 IU/L and LH of 1.0 IU/L (Table  2), and late morning cortisol was 51  nmol/L. 
Full blood count was normal and ESR was 17  mm/hour. GC replacement and levothyroxine 
were commenced. Desmopressin was started following the confirmation of cranial diabetes in-
sipidus by a water deprivation test. Serum ACE was normal. She underwent trans-sphenoidal 
pituitary biopsy and histology showed extensive infiltration of anterior pituitary tissue with 
lymphocytes and IgG4-positive plasma cells, fulfilling the diagnostic criteria proposed by 
Leporati for IgG4-related hypophysitis [7] (Fig.  1). A  modest elevation of serum IgG4 levels 
at 1.53  g/L (NR < 1.3) further supported the diagnosis of IgG4-related hypophysitis. A  CT of 
the chest, abdomen, and pelvis did not reveal any features of systemic IgG4-related disease. 
A  tapering course of prednisolone starting at 60  mg per day was initiated, resulting in rapid 
symptomatic relief, improvement of visual fields, and normalization of the serum IgG4 concen-
tration (0.53 g/L). Reduction of prednisolone, however, led to the recurrence of her symptoms, 
necessitating an escalation of her GC dose. Therefore, RTX was started as second-line treat-
ment. Rituximab resulted in full resolution of her symptoms and a significant reduction in 
the size of the pituitary mass on MRI (Fig.  3). She remained fully asymptomatic for almost 
1  year before her headaches returned. She received further RTX with excellent response to 
treatment. She was able to wean her GCs completely and her anterior pituitary function fully 
recovered. Further imaging confirmed full radiological resolution of the pituitary mass (Fig.  3). 
About 9 months later, a further clinical and radiological recurrence associated with an increase 

A CB

Pa�ent 1 

D

Figure 2.  Sagittal postcontrast T1W MR images of the pituitary. A: Pretreatment scan 
showing an enlarged and diffusely enhancing pituitary gland extending into the suprasellar 
cistern (long white arrow) with adjacent dural enhancement (short white arrow). B: Image 
following GC and RTX treatment showing the initial response to treatment with signifi-
cant reduction in the size of the pituitary mass. C: Image following further RTX treatment 
showing substantial reduction in the size of the pituitary mass. D: Image following treatment 
with Ofatumumab, demonstrating full normalization of the pituitary gland.

Pa�ent 2

A C DB

Figure 3.  Sagittal postcontrast T1W MR images of the pituitary. A: Pretreatment 
scan showing a pituitary mass (long white arrow) elevating and compressing the optic 
chiasm (short white arrow). B: Image following remission induction with GC treatment, 
demonstrating mild reduction in the size of the pituitary mass. C: Image following the first 
cycle of RTX treatment showing significant reduction in the size of the pituitary mass. D: 
Image 6 months after RTX showing substantial reduction in the volume of the pituitary gland.
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in total B-lymphocytes was treated with further RTX. Currently, she receives RTX every 6 to 
9  months for remission maintenance (depending on symptoms and B-cell counts), aiming for 
B-cell depletion for 2 years (Fig. 4).

Patient  3. A  36-year-old nulliparous woman of Indian–Asian descent presented with a 
2-year history of headaches, amenorrhea, polyuria, and polydipsia (Table  1). She had no 
past medical history and did not take any regular medications. At presentation, prolactin 
was 909 mIU/L [100–500], free T4 12.8 pmol/L [12–22], TSH 2.35 mIU/L [0.27–4.2], es-
tradiol 98 pmol/L, FSH 6.4 IU/L, LH 2.1 IU/L, and morning cortisol 296  nmol/L (Table  2). 
Visual field testing revealed incomplete bitemporal hemianopia. Pituitary MRI showed an 
enhancing sellar and suprasellar mass lesion involving the pituitary stalk and compressing 
the optic chiasm and left optic nerve. Cerebrospinal fluid analysis was normal. Both serum 
and CSF ACE levels were normal. Serum IgG4 was not elevated (0.55 g/L). Full blood count 
was normal and ESR was 54  mm/hr. Cranial diabetes insipidus was confirmed by a water 
deprivation test. One month later, she also developed secondary hypothyroidism (free T4 
6.4 IU/L, TSH 2.85 mIU/L). She commenced GC replacement (hydrocortisone 10  mg, once 
daily), levothyroxine (50 mcg daily), and desmopressin (100 mcg at night). A CT of the chest, 
abdomen, and pelvis were normal. She underwent transsphenoidal pituitary biopsy, and 
histological analysis confirmed a diagnosis of lymphocytic hypophysitis with IgG4-positive 
plasma cells ranging between 10 and 30 per high-power field in different biopsy areas 
(Fig.  1). She commenced a tapering course of prednisolone starting at 60 mg per day. She 
became very irritable and emotionally labile on high-dose prednisolone, but her headaches 
worsened when the GC dose was reduced. She therefore received RTX, although notably the 
first dose was more than 2  years after her initial presentation. Her headaches and visual 
fields improved but recurring symptoms led to 2 further courses of RTX between 9 and 
12  months apart. Despite symptomatic improvement, the pituitary appearances on imaging 
did not change significantly (Fig. 5).

0

100

200

300

400

500

0 20 40 60 80 100 120 140

B 
ly

m
ph

oc
ty

e
/sllec(

tnuoc
μL

)

Time (weeks)

RTX RTX RTX RTX 

Figure 4.  Patient 2. Correlation of symptoms, total B lymphocyte count (y-axis, cells/ul) 
and RTX treatments. Total B lymphocyte count, normal reference range 100 to 500 cells/ul. 
Rituximab treatment consisted of 1 gram of RTX given twice, 2 weeks apart. Grey arrows de-
note the onset of headaches and other systemic symptoms.
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Discussion

We present 3 cases, all young females with histologically confirmed IgG4-related hypophysitis 
without any evidence of other organ involvement. All 3 patients met the histological criteria 
for IgG4-related hypophysitis proposed by Leporati [7]. Bernreuther et  al demonstrated 
that a significant proportion of previously labeled primary hypophysitis may be IgG4-
related [8]. The final diagnosis of IgG4-RD is made histologically. Histological criteria vary 
according to the organ(s) involved and classic histological features, such as IgG4-positive 
plasma cell infiltration, storiform fibrosis, and obliterative phlebitis, are not always present 
[9, 13, 14]. Pituitary IgG4-RD constitutes a relatively recent addition to the disease spec-
trum [7] and pituitary biopsy is not always routinely considered in the clinical context of 
primary hypophysitis. Our cases highlight the importance of obtaining a histological diag-
nosis if IgG4-related hypophysitis is suspected, as the clinical course and treatment options 
differ from other forms of primary hypophysitis.

All 3 patients received high-dose GC treatment for remission induction followed by RTX treat-
ment for remission maintenance. Two patients remain in full remission and no longer require 
GC maintenance therapy. Patient 1 managed to discontinue pituitary hormone replacement alto-
gether and continues to have normal pituitary function. Patient 2 fully recovered anterior pituitary 
function, but she remains on desmopressin. In both cases, there was almost complete radiolog-
ical resolution of the pituitary swelling. By contrast, Patient 3 experienced symptoms for almost 
2 years before presenting to our services. Her hormonal and radiological response remains in-
complete, more than 2 years after her first of 3 courses of RTX treatment. Although there were 
no obvious fibrotic changes on her histopathological specimen, it is plausible that the chronicity 
of her disease contributed to the lack of therapeutic response. Encouragingly, case reports show 
that RTX may be effective in nonpituitary chronic IgG4-RD, such as Riedel’s thyroiditis refractory 
to GC treatment [15, 16] or retroperitoneal fibrosis [17], but our report underlines the importance 
of early intervention to avoid irreversible changes. Deleterious health consequences from long-
term GC treatment are often underestimated, and GC treatment alone rarely achieves long-term 
remission in IgG4-RD. All of our patients gained significant weight while on high-dose GC therapy 
and Patient 3 became very emotionally labile during GC remission induction, necessitating rapid 
GC withdrawal. Rituximab treatment was generally well tolerated, although Patient 1 suffered 
an allergic reaction, which settled promptly with antihistamines and a single dose of hydrocorti-
sone. The main reported adverse events associated with RTX treatment are infusion reactions 
and an increased infection risk. None of our patients, however, experienced significant infections 
during follow-up. Long-term data from patients with rheumatoid arthritis receiving RTX showed 
that the infection risk does not increase with repeated and prolonged treatment and, importantly, 
no increased risk of malignancy was observed [18].

Rituximab appears to be highly effective in achieving remission maintenance in IgG4-RD, 
although the optimal intervals between doses and total duration of treatment required to 

D

Pa�ent 3

A CB

Figure 5.  Coronal postcontrast T1W MR images of the pituitary. A: Image at presentation 
showing a sellar and suprasellar mass lesion involving the pituitary stalk and compressing 
the optic chiasm and involving the left optic nerve. B: Image following a short period of GC 
treatment and the first cycle of RTX. C: Image following the second cycle of RTX. D: Image 
following the third cycle of rituximab. Serial images demonstrate gradual reduction of the 
left-sided suprasellar component and some decompression of the left optic nerve (white 
arrows). There is been no significant overall reduction in the size of the pituitary mass lesion.
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achieve long-term remission are unclear. Repeated RTX is often only administered when 
there is a disease flare, but each flare could potentially lead to irreversible fibrotic changes, 
thus diminishing the chances of long-term remission. It may therefore be preferable to 
maintain B-cell depletion for a longer period of time to avoid disease flares and irreversible 
consequences. The total length of RTX treatment required for sustained remission needs to 
be determined in clinical trials. Our current approach is to aim for a 2-year period of B-cell 
depletion. There is no good marker (clinical, radiological, or biochemical) to determine 
whether IgG4-RD will remain in remission following cessation of RTX treatment. Serum 
IgG4 levels are usually not elevated in isolated pituitary disease and are therefore not 
useful for monitoring of disease activity. Primary hypophysitis often affects young females 
in childbearing age. Most GC-sparing treatments should be avoided in pregnancy, and it 
would therefore be important to determine a treatment regimen that achieves long-term di-
sease control without the need of ongoing maintenance drug therapy in this patient group.

In selected cases, there might be a role for pituitary surgery if sustained remission cannot 
be achieved otherwise, but recurrence rates following surgery remain unknown. In addi-
tion, women planning pregnancy or women whose disease presents during pregnancy might 
also benefit from surgery, as there is an increased risk of chiasmal compromise in pregnancy 
and other (nonsurgical) treatment options, such as RTX, would be contraindicated.

Conclusion

This is the first report of a series of 3 patients with biopsy-proven isolated IgG4-related 
hypophysitis receiving more than 1 course of RTX for remission maintenance. This case 
series highlights the importance of a confirmatory histological diagnosis at the outset, as it 
will have significant impact on long-term management. Rituximab appears to be a prom-
ising treatment option in IgG4-related hypophysitis to achieve remission maintenance 
without the need for long-term GCs. It remains uncertain whether subsequent RTX admin-
istration is best guided by symptoms, imaging, or B-cell counts to achieve sustained remis-
sion. Reliable clinical data collection as well as tissue banking will be useful to establish 
effective treatment protocols for this rare condition.
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